
Intra- and Interrater Agreement of Pressure Pain
Threshold for Masticatory Structures in Children
Reporting Orofacial Pain Related to Temporomandibular
Disorders and Symptom-free Children

Palpation by digital pressure (PDP) is the method most fre-
quently used for the evaluation of muscle pain1; it is recom-
mended by the Research Diagnostic Criteria for

Temporomandibular Disorders (RDC/TMD)2 for the evaluation of
masticatory structures in order to diagnose temporomandibular
disorders (TMD). However, this method is difficult to quantify
and standardize.3–5 This is mainly because this method depends on
the amount of pressure applied by an examiner and also on the
subjective report of pain.6–9 Thus the reliability of PDP has been
found to be only marginal.10
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Aims: To determine intra- and interrater agreement of the pressure
pain threshold (PPT) values for children reporting orofacial pain
related to temporomadibular disorders and symptom-free subjects
when the mean of 3 consecutive measurements or the mean of the
last 2 consecutive measurements was considered. Methods:
Fourteen children reporting pain in masticatory muscles or the
temporomandibular joint and 16 symptom-free children were
selected at random from a sample of 100 children. Two trained
raters used an algometer to obtain 3 consecutive measurements of
PPT of the masticatory system sites. The children were evaluated
in 3 sessions after a minimum period of 3 days after the initial
evaluation. The intraclass correlation coefficient (ICC) was used
to evaluate the levels of agreement. Results: Excellent intra- and
interrater agreement was observed (ICC > 0.75) for most of the
structures evaluated in symptom-free children, and excellent and
moderate agreement was obtained for the symptomatic group.
Discarding the first of the 3 measurements increased the number
of sites with ICC values classified as excellent in both groups. For
evaluations performed on different days, this procedure reduced
significantly the percentage of sites with ICC values classified as
excellent only for the interrater agreement for the symptomatic
group. Conclusion: The lower levels of reproducibility for the
measurements obtained on different days in the children who
reported pain may have been related to instability of their clinical
signs and symptoms, and a PPT assessment based on the mean of
3 consecutive measurements or the procedure of discarding the
first measure should be considered for such evaluations, especially
when they are conducted by different raters. Algometry was
shown to be a reliable tool for the evaluation of pain threshold in
the masticatory structures of children. J OROFAC PAIN 2007;21:

133–142

Key words: agreement, children, orofacial pain, pain report, pres-
sure pain threshold, temporomandibular disorders
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The pressure pain threshold (PPT) is defined as the
lowest pressure capable of inducing pain or discom-
fort5,11 and can be influenced by factors such as
age,12 sex,12–14 and the region of the body evalu-
ated.3,11 In contrast to PDP, in which the pain evalua-
tion is expressed on a nominal or ordinal scale, pres-
sure algometry provides quantitative values.3,5,15

In addition, the latter procedure permits control of
the velocity and direction of pressure application.5,16

Pressure algometry has demonstrated excellent
reliability levels for the evaluation of masticatory
structures both in healthy individuals7,15,17 and
TMD patients.1 Thus, algometry has been recog-
nized as a valid technique for distinguishing TMD
patients from symptom-free subjects.6,18,19 A vari-
ety of methods used to increase reliability and
validity of algometry can be found in the litera-
ture: previous training of the raters,10 control of
the velocity of pressure application,18 and exclu-
sion of the first 3 consecutive measurements of
PPT,20 which could be influenced by the subjects’
lack of familiarity with the technique.

Only a few studies13,21–23 have been conducted
in which pain in children was evaluated by pres-
sure algometry, especially in the masticatory mus-
cles.23 There appears to be only 1 study testing the
reliability of PPT in children.23 The volunteer sam-
ple consisted of adolescents aged 12 to 18 years, a
fact that limits the applicability of the results to
younger children.

One of the greatest challenges for investigators
who study TMD is the standardization of case def-
inition for research samples.24 The RDC/TMD2 is
1 of the more successful attempts in this respect,
although its application to pediatric samples has
seldom been reported in the literature.23 Self-
report is considered the gold standard for evalua-
tion of pain,25 and the criterion of orofacial pain
report has been commonly used as the characteris-
tic that defines TMD in research series.24

Prevalence of TMD pain in childhood reportedly
ranges from 0.7% to 4%,23,26–30 and pain is over-
whelmingly the main reason people seek health
care for TMD.31 For many chronic pain condi-
tions, adults have reported the onset of their pain
condition during childhood and adolescence.32

Considering the limitations inherent to the proce-
dures of pain assessment, especially in the pediatric
population, study of the reliability of tools is nec-
essary before their use in research and clinical
practice.33 If the RDC/TMD could be used reliably
with children, testing for alterations in the orofa-
cial pain pattern in children could be carried out,
and the relationship between these alterations and
the onset of TMD could be examined.

Thus, the aim of the present study was to deter-
mine the intra- and interrater agreement of PPT
values for children reporting orofacial pain related
to TMD and a control sample when the mean of 3
consecutive measurements or the mean of the last
2 consecutive measurements was considered.

Materials and Methods

Subjects

One hundred children aged 7 to 12 years were
picked at random from a sample of 600 children at
a local public school, and an anamnestic question-
naire34 was used to classify them according to the
report of orofacial pain related to TMD. For this
study, the severity of the TMD signs and symp-
toms reported was not measured; only a positive
answer to 1 question about pain in the temporo-
mandibular joint (TMJ) or masticatory muscles
was used to classify children as with or without
pain report. Positive answers to the other ques-
tions about pain during mastication, headache,
and cervical pain were considered only to charac-
terize the groups. This questionnaire was previ-
ously compared to a modified version of the
Helkimo Clinical Dysfunction Index, and strong
statistical correlation was observed.34

Of 100 children, 27 (mean age ± SD, 9.33 ±
1.27 years) reported pain in the TMJ or the masti-
catory muscles at least 1 time in the last month,
and 73 (mean age ± SD, 8.96 ± 1.27 years) were
symptom-free. During the administration of the
questionnaire, to facilitate the response of the chil-
dren, the regions of the TMJ and of the mastica-
tory muscles were pointed out to them.

Exclusion criteria were history of facial trauma,
wearing orthodontic braces, systemic diseases such
as juvenile rheumatoid arthritis, dental problems
that might cause episodes of orofacial pain not
related to TMD (eg, a tooth abscess), limitations of
mandibular movements, and past or current expe-
rience of clinical conditions that had exposed them
to continuous pain (eg, extensive surgeries, use of
continuous intravenous medications, systemic dis-
eases involving constant painful procedures, or dis-
eases causing constant pain). Thirty subjects, 14
with pain (from the initial sample of 27 symp-
tomatic children) and 16 pain-free (from the initial
sample of 73 symptom-free children), were ran-
domly selected for the reliability procedure.

The project was approved by the local research
ethics committee, and the parents or persons respon-
sible for the children gave written informed consent.
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Procedures

To obtain PPT values, specific anatomic sites were
located bilaterally by PPD according to the
RDC/TMD,2 and the overlying skin was marked
with an appropriate pen. These sites were trans-
ferred with a pen to sheets of draft paper in order
to minimize re-marking errors during the subse-
quent evaluations.1 The following sites were
selected for evaluation:

• Anterior temporal muscle: the most prominent
and anterior point identified by digital palpation
during maximum dental clenching

• Middle temporal muscle: a distance of 3 cm
from the region determined for the anterior tem-
poral muscle

• Posterior temporal muscle: a distance of 6 cm
from the region determined for the anterior tem-
poral muscle

• Masseter muscle origin: most prominent supe-
rior region identified by digital palpation during
maximum dental clenching

• Masseter muscle insertion: most prominent infe-
rior region identified by digital palpation during
maximum dental clenching

• Masseter muscle belly: midpoint between the
origin and the insertion18

• Lateral pole of the TMJ
• Right thenar region (used as a control region)

Pressure algometry was performed by 2 raters
who were trained for 15 hours in the application
of a constant pressure of approximately 0.5
kg/cm2/s and in the correct positioning of the
metal tip of the device perpendicular to the
anatomic surfaces evaluated.12 A digital
metronome (Korg, model A-30) with a frequency
of 1 Hz was used in all evaluations by both raters
in order to provide sound feedback and a standard
velocity of application of the compression force.

A digital dynamometer (Kratos, model DDK-10)
for compression assays was adapted for the execu-
tion of pressure algometry.19,35 The device was
capable of measuring forces from 0 to 10 kg with a
precision of 0.001 kg. A rubber disk with an area
of 1.0 cm2 was fitted to the metal tip of the device
to prevent damage to the surfaces evaluated.36

Pressure algometry was applied at random to
the anatomic points in order to obtain the PPT val-
ues. A sequence was selected by drawing lots from
5 previously organized sequences containing a ran-
dom order of the structures to be palpated.17 The
PPT values of each structure were obtained bilater-
ally in 3 consecutive measurements separated by 5-
minute intervals.37

Before application, the entire procedure was
described in detail to the children, who were
instructed about the difference in the perception of
pressure and the perception of the onset of pain. To
familiarize the children with the algometer, the
device was first applied to the thenar region of the
right hand of the rater and later to the same region
of each child.38 The children were instructed to
report the exact beginning of the perception of pain.

The evaluations were performed with the chil-
dren in a sitting position with the elbows flexed
and their hands resting on their legs. They were
instructed to keep the masticatory muscles relaxed
throughout the procedure,2 and the rater applied
manual resistance contralateral to the applied pres-
sure to ensure the stabilization of the child’s head.9

The child communicated verbally the perception of
pain onset, and at that time the pressure was
immediately stopped and the PPT value recorded
on the digital display was written down by a quali-
fied assistant. During the evaluations, the child
and the rater had no access to the PPT values.

Evaluation Protocol

Three evaluation sessions were conducted by 2
raters (rater 1 and rater 2). They were blind to the
orofacial pain status of the child. In the first evalu-
ation session all measurements were obtained by
rater 1. After a period of 3 to 5 days, all the chil-
dren (except for 1 girl in the pain group, who was
absent) were re-evaluated by rater 2. At the third
session, 1 week after the initial session, PPT values
were obtained again by rater 1 for all children who
attended the first session. 

Thus, in the first and third session, rater 1 evalu-
ated 30 children: the 14 children reporting pain (2
boys: 8 ± 0 years and 12 girls: 9 ± 0.85 years) who
were randomly selected from the initial sample of
27 children who reported orofacial pain as well as
the 16 symptom-free children (9 boys with a mean
age of 8.33 ± 0.5 years and 7 girls with a mean age
of 8.71 ± 0.76 years) who were randomly selected
from the initial sample of 73 children who
reported no orofacial pain. In the second session,
13 children with pain (2 boys with a mean age of 8
± 0 years and 11 girls with a mean age of 9 ± 0.94
years) and the same 16 symptom-free children ini-
tially evaluated by rater 1 were re-evaluated by
rater 2.

For the assessment of interrater agreement, the
second session was compared to the first. For
intrarater agreement, the first session was compared
to the third. The interval between the evaluations
conducted by rater 1 was longer than the interval
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between evaluations by different raters to avoid the
effect of memorization regarding the collected data,
since only rater 1 performed the procedure twice.

Pain Intensity Graduation for TMD Signs and
Symptoms

The previously validated Wong-Baker Faces Pain
Rating Scale39 was used for the assessment of pain
intensity in the questions regarding pain. The
Wong-Baker scale is a 6-point scale in which the
first picture is a very happy smiling face and the
last is a sad, tearful face; the pictures in between
show varying degrees of sadness. The child must
choose which face he or she considers the most
like his or hers during the painful event. For statis-
tical purposes, the faces are assigned a numeric
value (0, 2, 4, 6, 8, or 10).

The characterization of pain intensity and the
frequency of some items of the questionnaire for
the symptomatic and asymptomatic groups are
presented in Table 1.

Statistical Analysis

To determine differences in PPT values related to
gender and age, the mixed-effect linear model
(analysis of variance [ANOVA], random and fixed
effects)40 was used. The intraclass correlation coef-
ficient (ICC)41 was used for the analysis of
intrarater agreement based on the PPT values
obtained in the 3 consecutive measurements and in
the 2 consecutive measurements, and for the analy-
sis of intra- and interrater agreement based on the
PPT values obtained during each session. ICC val-
ues were classified as follows: < 0.4 indicated poor

agreement; 0.4 to 0.75, moderate agreement; and >
0.75, excellent agreement.42 The coefficient of vari-
ation (CV) was used to estimate the error of PPT
repetition (CV = [SD � 100]/mean).37 The percent-
ages of ICC values in each category of classification
were calculated, and the differences between per-
centages of ICC values classified as excellent were
compared using �2 test with Yates correction (P <
.05).

Results

No difference in PPT values was detected for gen-
der for the TMJ or any muscle (1.26 < F < 4.38, P
≥ .05, ANOVA) or for age (F = 0.19, P = 0.39,
ANOVA). There were also no significant differ-
ences between raters 1 and 2 in PPT values at any
site in the 2 groups of children when the mean of 3
consecutive measurements was considered (0.05 <
F < 1.16, P ≥ .05) (Table 2).

Intrarater Agreement for Consecutive PPT Values
Obtained on the Same Day

Intrarater agreement of PPT values was first deter-
mined for measurements repeated on the same day
for both raters. For the 3 consecutive measure-
ments made by rater 1, 11 of the 15 sites evaluated
in symptomatic children had moderate ICC values,
and 4 were found to have excellent ICC values
(Table 3). Similar values were observed in symp-
tom-free children, with 9 sites showing moderate
ICC and 6 showing excellent ICC (Table 3). The
mean ICC values obtained for rater 2 for the 3
measurements performed on the same day also

Table 1 Characterization of TMD Signs and Symptoms of the Children 
Evaluated According to Some Items of the Anamnestic Questionnaire
(Fonseca et al34)

Symptomatic children Symptom-free children
(n = 14) (n = 16)

Item n % Pain intensity* n % Pain intensity*

Pain during mastication 7 50.00† 3.71 ± 2.69 5 31.25 1.20 ± 1.79
Headache 11 78.57 4.73 ± 3.38 10 62.50 3.80 ± 2.20
Cervical pain 10 71.43† 3.10 ± 3.10 6 37.50 4.67 ± 2.07
TMJ pain 11 78.57† 3.82 ± 3.16 0 NA NA
Masticatory muscle pain 8 57.14† 3.25 ± 1.07 0 NA NA

*The intensity of pain was evaluated using the Wong-Baker Faces Pain Rating Scale.39

†Significant difference between the pain and symptom-free groups (P < .05; �2 test).
NA = not applicable.
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Table 2 Mean Values and Standard Deviations (SD) of the 3 Consecutive Measurements of the PPT 
Values (kg/cm2) Obtained for the Masticatory Muscles and TMJ for the 2 Groups

Rater 1 Rater 2

Symptomatic (n = 13) Symptom-free (n = 16) Symptomatic (n = 13) Symptom-free (n = 16)

Mean SD Mean SD Mean SD Mean SD

Right
Masseter

Origin 1.970 0.493 1.945 0.611 1.886 0.422 2.048 0.837
Belly 1.759 0.467 1.752 0.570 1.656 0.457 1.928 0.938
Insertion 1.567 0.301 1.680 0.630 1.686 0.411 1.889 0.812

Temporalis
Anterior 1.972 0.440 2.091 0.656 2.004 0.527 2.326 1.103
Middle 2.374 0.514 2.533 0.951 2.257 0.548 2.548 1.111
Posterior 2.345 0.869 2.742 1.053 2.613 0.748 2.828 1.320

TMJ 1.768 0.386 1.979 0.601 1.808 0.375 1.932 0.682
Thenar region 3.787 1.516 3.642 1.548 4.074 1.287 3.689 1.820

Left
Masseter

Origin 1.833 0.481 1.871 0.592 1.795 0.331 2.062 0.912
Belly 1.515 0.360 1.642 0.532 1.681 0.368 1.882 0.920
Insertion 1.623 0.246 1.712 0.574 1.795 0.438 2.028 0.949

Temporalis
Anterior 2.023 0.474 2.214 0.708 1.814 0.505 2.194 0.996
Middle 2.294 0.773 2.419 0.862 2.198 0.638 2.529 1.141
Posterior 2.654 0.881 2.547 0.914 2.440 0.345 2.638 1.104

TMJ 1.860 0.407 1.888 0.509 1.808 0.452 2.081 0.862

No significant differences were detected (P > .05, ANOVA). 

Table 3 ICCs and CVs for the Consecutive PPT Measurements (Mean of Either All 3 Values or Last 2 Values)

Mean of 3 measurements Mean of last 2 measurements

Symptomatic (n = 13) Symptom-free (n = 16) Symptomatic (n = 13) Symptom-free (n = 16)

Rater 1 Rater 2 Rater 1 Rater 2 Rater 1 Rater 2 Rater 1 Rater 2

Mean Mean Mean Mean Mean Mean Mean Mean
ICC CV ICC CV ICC CV ICC CV ICC CV ICC CV ICC CV ICC CV

Right
Masseter
Origin 0.75 11.32 0.67 13.70 0.71 13.03 0.71 15.17 –0.25 10.59 0.85 8.94 0.86 12.62 0.71 12.40
Belly 0.70 13.04 0.86 10.02 0.78 11.05 0.92 8.85 0.87 10.16 0.94 8.50 0.90 11.06 0.99 7.15
Insertion 0.52 18.67 0.69 12.85 0.75 15.68 0.92 12.27 0.55 16.23 0.84 9.05 0.90 11.42 0.97 10.46

Temporalis
Anterior 0.74 13.57 0.80 12.10 0.72 12.02 0.88 15.83 0.82 11.30 0.86 11.17 0.92 10.33 0.96 12.09
Middle 0.65 13.84 0.61 15.41 0.73 14.32 0.90 12.11 0.75 14.79 0.82 12.63 0.92 13.23 0.95 10.58
Posterior 0.74 17.22 0.56 15.98 0.76 11.73 0.92 12.71 0.84 19.98 0.70 13.66 0.95 9.71 0.97 10.41

TMJ 0.76 11.95 0.68 11.69 0.78 12.35 0.83 12.57 0.83 10.29 0.82 11.12 0.88 9.72 0.95 11.63
Thenar region 0.78 17.04 0.84 12.72 0.81 12.71 0.87 14.86 0.03 16.03 0.73 12.33 0.98 14.56 0.96 11.75

Left
Masseter
Origin 0.79 12.77 0.51 14.36 0.65 15.89 0.84 14.74 0.93 8.73 0.85 12.12 0.91 10.31 0.97 11.67
Belly 0.70 13.89 0.70 11.71 0.69 12.85 0.93 13.06 0.56 14.25 0.81 9.98 0.92 13.84 0.96 11.92
Insertion 0.73 15.56 0.60 16.14 0.67 15.03 0.87 14.20 0.80 13.99 0.91 11.49 0.97 12.89 0.92 13.01

Temporalis
Anterior 0.55 16.23 0.79 11.59 0.71 15.65 0.91 12.66 0.67 15.33 0.88 9.27 0.81 16.34 0.96 11.43
Middle 0.75 15.32 0.76 12.81 0.74 17.57 0.87 14.67 0.85 14.69 0.80 10.83 0.93 14.45 0.94 12.44
Posterior 0.70 13.00 0.70 13.94 0.78 13.42 0.90 11.39 0.84 13.98 0.95 12.02 0.95 14.51 0.95 8.93

TMJ 0.76 12.36 0.71 13.09 0.77 11.50 0.92 9.98 0.89 11.06 0.91 7.33 0.93 11.36 0.97 8.38
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ranged from moderate to excellent for most of the
sites evaluated in the symptomatic group (Table 3).
For the symptomatic group, the mean ICC values
obtained by rater 2 were excellent for 5 sites and
moderate for 10. For the same rater considering
symptom-free children, the mean ICC values
obtained by rater 2 were excellent for all sites eval-
uated except 1 (the masseter origin on the right side
obtained a moderate mean ICC value; Table 3).

When the mean values of only the last 2 consecu-
tive measurements were considered, there was a sig-
nificant increase in the percentage of sites with ICC
values classified as excellent for both groups of chil-
dren and raters, except for rater 2 for the symptom-
free children (Table 3). Thus, for rater 1, of the 15
sites evaluated in the symptomatic children, the
mean ICC values were poor for 2 sites, moderate
for 4 and excellent for 9, and for the symptom-free

Table 4a ICC Values for Symptomatic Children (n = 13)—Same Day

Rater 1 Rater 2

Mean of 3 Mean of 2 Mean of 3 Mean of 2

n % n % P n % n % P

Poor 0 0 2 13.4 < .05 0 0 0 0 NS
Moderate 11 73.3 4 26.7      < .05 10 66.6 2 13.4 < .05
Excellent 4 26.7 9 60.0 < .05 5 33.4 13 86.6 < .05

�2 test.

Table 4b ICC Values for Symptom-Free Children (n = 16)—Same Day

Rater 1 Rater 2

Mean of 3 Mean of 2 Mean of 3 Mean of 2

n % n % P n % n % P

Poor 0 0 0 0 NS 0 0 0 0 NS
Moderate 9 60 0 0 < .05 1 6.7 1 6.7 NS
Excellent 6 40 15 100 < .05 14 93.3 14 93.3 NS

�2 test.

Table 4c ICC Values for Symptomatic Children (n = 13)—Different Days

Intrarater Interrater

Mean of 3 Mean of 2 Mean of 3 Mean of 2

n % n % P n % n % P

Poor 2 13.4 3 20 NS 0 0 0 0 NS
Moderate 5 33.4 4 26.7 NS 5 33.4 11 73.3 < .05
Excellent 8 53.2 8 53.3 NS 10 66.6 4 26.7 < .05

�2 test.

Table 4d ICC Values for Symptom-Free Children (n = 16)—Different Days

Intrarater Interrater

Mean of 3 Mean of 2 Mean of 3 Mean of 2

n % n % P n % n % P

Poor 0 0 0 0 NS 0 0 0 0 NS
Moderate 1 6.7 2 13.4 < .05 1 6.7 1 6.7 < .05
Excellent 14 93.3 13 86.6 NS 14 93.3 14 93.3 NS

�2 test.
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children all sites presented excellent agreement. The
percentage of ICC values classified as excellent
increased from 26% to 66.6% and from 40% to
100% for symptomatic and symptom-free children,
respectively (Tables 4a to 4d). For rater 2, in the
symptomatic group, the mean ICC values were
moderate for 2 sites and excellent for 13 sites, and
for the group of symptom-free children, agreement
was moderate for 1 site and excellent for 14 sites
(Table 3). Thus, when considering the mean of 2
measurements in relation to the mean of 3, there
was a significant increase (from 33% to 86%) in
the percentage of ICC values classified as excellent
for symptomatic and maintenance of the percentage
(93%) in symptom-free children (Tables 4a to 4d).

The CV of the 3 measurements obtained on the
same day by rater 1 did not exceed 19% for the
symptomatic children and 18% for symptom-free
children (n = 16) (Table 3). The CV of the measure-
ments obtained by rater 2 did not exceed 17% of
variation for either group (Table 3). The CV of the
2 final measurements obtained on the same day by
both raters was also calculated. The CV values
between measurements did not exceed 20% for
rater 1 or 13% for rater 2 for the symptomatic chil-
dren; they did exceed 17% for rater 1 or 14% for
rater 2 for the symptom-free children (Table 3). 

Intrarater and Interrater Agreement Regarding the
PPT Values Obtained on Different Days

In the symptomatic group, the mean ICC values of
the mean of 3 consecutive measurements obtained
on different days by the same rater were excellent
for 8 sites, moderate for 5 sites, and poor for 2
sites, and in the group of symptom-free children
the mean ICC values were excellent for all sites
except for the left lateral TMJ, for which they
were moderate. Regarding interrater agreement,
the mean ICC values were excellent for 10 sites
and moderate for 5 for the symptomatic group and
excellent for all but 1 site for the symptom-free
children (1 left TMJ obtained a moderate mean
ICC value; Table 5). 

The intra- and interrater agreements for PPT
values were also determined based on the last 2
measurements obtained on different days. For the
symptomatic group, the mean ICC value of
intrarater agreement was poor for 3 sites, moder-
ate for 4 sites, and excellent for 8 sites; for the
symptom-free children, the mean ICC values were
moderate for 2 sites and excellent for 13 sites.
Thus, discarding 1 measurement did not have a
significant impact on the percentage of sites with
ICC values classified as excellent (53% with either

2 or 3 measurements used; Tables 4a to 4d).
However, for the symptomatic children, there was
a reduction in the level of interrater agreement
when the mean of 2 consecutive measurements
was considered; the percentage of sites with ICC
values classified as excellent fell from 66% to
26%. Discarding 1 measurement did not have a
significant impact on the percentage of sites with
ICC values classified as excellent (93% versus
100%).

The intermeasurement CV of the PPT values
based on the mean of 3 consecutive measurements
was higher in the symptomatic group (intrarater
evaluation, n = 14) both during the first session
and the second session held 1 week later. For the
data collected by rater 1, the CV values between
measurements decreased in both groups after 1
week. For the symptomatic children, the CV values
between measurements did not exceed 19% of
variation and for the symptom-free children the
CV did not exceed 17% of variation (Table 5). 

Discussion

In the present study, there was excellent intrases-
sion agreement for most of the sites evaluated for
both raters and groups, and excellent intra- and
interrater agreement for evaluations conducted on
different days only for the symptom-free individu-
als. Few studies1,6,23 have detected differences in
intra- and interrater agreement of PPT values in
TMD patients or in community cases that report
orofacial pain compared to symptom-free individ-
uals. These findings agree with Ohrbach and
Gale,6 who evaluated the correlation between the
PPT values obtained on the same and on different
days in a group of adults with myogenic TMD.
These authors obtained excellent correlation levels
for the intrasession evaluations in both groups and
in different sessions only for the control group. 

On the other hand, for adult patients with myo-
genic TMD and control volunteers, Reid et al1

determined the intrasession and intersession agree-
ment of the mean of 3 consecutive measurements
of PPT. In contrast to the results obtained in the
present study, these authors did not detect differ-
ences in the levels of correlation for intra- and
intersession values for either group.

The present results indicate differences in the
reproducibility of PPT values between individuals
reporting pain and symptom-free individuals that
may be related to instability of signs and symp-
toms in patients with pain conditions.6 However,
in contrast to the studies conducted by Ohrbach
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Table 5 ICCs and CVs of Evaluations 1 Week Apart for PPT Values and Intrarater and Interrater Agreement
Obtained on Different Days for the Mean of 3 Consecutive Measurements and the Mean of the Final 2
Measurements of Each Session

Symptomatic children Symptom-free children

Intrarater (n = 14) Interrater (n = 13) Intrarater (n = 16) Interrater (n = 16)

Mean 1st 2nd Mean Mean 1st 2nd Mean
ICC CV CV ICC ICC CV CV ICC

Mean ICC and CV values of the mean of 3 consecutive measurements
Right
Masseter
Origin 0.82 9.7 12.7 0.77 0.85 11.9 10.2 0.89
Belly 0.90 13.3 12.5 0.74 0.93 10.5 12.5 0.89
Insertion 0.71 17.4 11.5 0.53 0.93 15.2 12.5 0.92

Temporalis
Anterior 0.68 12.8 8.5 0.75 0.92 11.7 12.5 0.92
Middle 0.73 18.1 12.5 0.81 0.93 13.1 10.6 0.93
Posterior 0.76 11.2 13.3 0.87 0.91 10.5 10.3 0.92

TMJ 0.46 12.7 10.0 0.79 0.79 14.2 12.3 0.93
Thenar region 0.79 11.8 9.8 0.88 0.91 16.7 13.5 0.88

Left

Masseter
Origin 0.71 14.7 10.3 0.57 0.94 13.0 10.8 0.89
Belly 0.86 16.4 12.5 0.85 0.92 15.0 10.8 0.85
Insertion 0.94 13.2 13.7 0.84 0.91 14.7 11.6 0.86

Temporalis
Anterior 0.82 13.3 10.6 0.79 0.88 15.8 9.8 0.91
Middle -0.49 11.5 12.8 0.66 0.87 14.2 10.7 0.92
Posterior 0.87 13.3 13.9 0.86 0.92 12.3 10.3 0.83

TMJ -0.28 11.5 9.5 0.79 0.49 11.6 12.7 0.75
Mean ICC and CV values of the mean of the 2 final consecutive measurements
Right
Masseter
Origin 0.76 8.8 10.8 0.68 0.83 11.4 10.3 0.87
Belly 0.80 11.3 7.5 0.68 0.93 9.5 11.5 0.88
Insertion 0.82 14.6 9.3 0.61 0.88 11.6 9.2 0.90

Temporalis
Anterior 0.58 9.9 5.6 0.74 0.94 11.5 13.3 0.91
Middle 0.38 12.9 10.1 0.71 0.91 11.3 9.4 0.91
Posterior 0.73 17.1 12.5 0.84 0.92 8.1 8.4 0.90

TMJ 0.41 9.5 7.7 0.78 0.71 12.0 11.9 0.87
Thenar region 0.76 16.4 8.7 0.68 0.83 13.2 12.0 0.87

Left
Masseter
Origin 0.63 9.6 7.9 0.40 0.95 12.1 13.1 0.88
Belly 0.84 11.1 10.0 0.73 0.90 11.0 10.2 0.86
Insertion 0.89 13.3 7.6 0.83 0.89 15.2 7.7 0.89

Temporalis
Anterior 0.76 15.5 13.4 0.64 0.89 12.1 8.7 0.88
Middle 0.28 13.6 9.7 0.54 0.87 8.9 8.2 0.92
Posterior 0.87 14.5 10.3 0.86 0.92 9.5 8.6 0.84

TMJ –0.27 11.2 16.4 0.72 0.52 8.3 10.2 0.77
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and Gale6 and by Reid et al,1 the present sample
was a sample of children reporting orofacial pain
related to TMD. One can argue that the lower lev-
els of agreement in the symptomatic group in the
present study may also be related to rater errors
during the procedure for obtaining PPT. However,
the excellent intra- and interrater agreement
regarding most of the sites evaluated in the symp-
tom-free children do not support this view.

Only 1 study was found in the literature in
which the intra- and interrater agreement of the
PPT values was determined for the evaluation of
structures of masticatory system in children.23 The
authors detected just moderate levels of intra- and
interrater agreement in the last 2 PPT measure-
ments. These findings are in partial agreement
with the results of the present study, since at least
54% (n = 8) of the sites evaluated showed excel-
lent ICC levels for intrarater agreement and 27%
(n = 4) showed excellent ICC levels for interrater
agreement in the symptomatic group (Table 5).
However, the previous study23 did not verify dif-
ferences in the values of agreement between chil-
dren with and without TMD, and the data were
obtained with a group of adolescents rather than
children.

An increase in or maintenance of the levels of
intrarater agreement for measurements performed
on the same day was observed for both groups
when the first of 3 measurements was discarded.
On the other hand, for measurements obtained on
different days, there was a reduction in the per-
centage of sites classified with excellent ICC values
specifically for interrater agreement for the symp-
tomatic group. Nussbaum and Downes20 demon-
strated an increase in ICC values when they com-
pared the last 2 measurements to the last 3
measurements both in intrasession and intersession
evaluations for palpations of the brachial biceps
muscle of healthy volunteers. This behavior can be
explained by the fact that the PPT values obtained
in the first series of consecutive measurements are
usually higher than those obtained in the subse-
quent measurements, a fact probably related to an
effect of nociceptor sensitization.15

The procedure of discarding the first PPT mea-
surement obtained led to lower ICC values for
interrater agreement on different days for the
symptomatic group. The greater variability among
repeated PPT measurements in those children was
not sufficient to lead to significant differences in
CV values (in the analyses based on the difference
between means); however, the variability did lead
to changes in the levels of agreement. Thus, in lon-
gitudinal studies involving the PPT on different

days, specifically by different raters, the use of the
mean of 3 consecutive measurements may lead to a
reduction of PPT value variability in children
reporting pain, particularly in studies involving
different examiners. The results suggest that the
determination of changes in PPT values over time
permits a reliable correlation of these values with
real changes in the clinical picture.

The procedure of discarding the first of the 3
consecutive measurements increased or maintained
the ICC values for the symptom-free children for
the evaluations performed on the same day. Such a
procedure did not change the ICC values for mea-
surements obtained on different days in the symp-
tom-free children and reduced them for the chil-
dren who reported pain; specifically, the ICC for
interrater agreement was reduced. 

The results of the present study document that
algometry can be a reliable tool for the evaluation
of pain threshold in the masticatory structures of
children. 
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