
The Influence of Site of Stimulation, 
Age, and Gender on Pain Threshold 
in Healthy Children 

Background and Purpose. Factors influencing mechanical pain thresh- 
olds (MPThs) in children are not understood. Reports conflict on 
whether MPThs increase with age. The purposes of this study were to 
determine whether MPTh values change with age in children and to 
investigate the influence of the site of stimulation and gender. Sub 
jects. Sixty-nine children of both genders, aged 6 to 17 years, were 
divided into two age groups: 6 to 11 years and 12 to 17 years. Methods. 
Mechanical pain thresholds were determined by applying pressure 
three times on both sides of the body at the elbow, wrist, knee, and 
ankle and paraspinally at C-6, T-1, T-3, T-6, T-10, L-1, L-3, and L5. The 
influence of body site, gender, and age on MPThs was analyzed by 
multivariate analysis of variance. The relationship between MPThs at 
different sites was analyzed by correlations and factor analysis. Results. 
There was a trend for the paraspinal MPThs to be greater the more 
caudally they were located. The MPThs increased with age in the 
paraspinal region, but they did not increase with age at the extremities. 
The MPThs of the male subjects did not differ from those of the female 
subjects. Conclusion and Discussion. Measurements of MPTh can be 
reproducibly performed in children. The level of MPThs is reliant on 
age and body site. In M P T ~  studies in children, age- and site-matched 
controls seem to be more relevant than gender-matched controls. 
[Hogeweg JA, Kuis W, Oostendorp RAB, Helders PJM. The influence 
of site of stimulation, age, and gender on pain threshold in healthy 
children. Phys Ther. 1996;76: 1331-1339.1 
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he mechanical pain threshold (MPTh) 
increases with age, according to some authors. 
Haslam1 found a positive correlation (r=.66) 
between age and MPTh levels when she assessed 

115 children aged 5 to 18 years with a pressure algome- 
ter, but this finding could not be confirmed by Walco et 
a1,2 who used pressure algometry to study 105 children 
with chronic illness and 35 children without chronic 
illness, aged 5 to 15 years. One reason for the differences 
in results might be the different sites where pain was 
assessed. Haslam applied pressure on different areas of 
the tibia, whereas Walco et a1 examined MPThs at the 
index finger. No report discusses the increase in MPThs 
with age in relation to the site of stimulation, although 
Pothmann-nd Kosek et a14 found that MPThs may 
differ in different body regions. 

Some researchers contend that MPThs are perceived 
differently by male subjects than by female subjects. 
Buskila et albpplied pressure to several body sites in 338 
schoolchildren. They reported that boys have lower 
MPThs than do girls. We have also found that women 
have lower MPThs than do men.6 No gender difference, 
however, was reported by Pothmann,%ho assessed 27 
children aged 7 to 15 years by algometry, with pressure 
applied at the top of the index finger proximal to the 
nail. Again, these differences may have occurred because 
threshoIds were measured at different sites. 

The purposes of our study were to determine MPTh 
values in a group of children and to investigate the 
influence of the site of stimulation, age, and gender on 
the magnitude of MPTh. 

Method 

Table 1. 
Subject Characteristicso 

I Group 

Age (YI 
No. of Subjects X SD Range I 

Group 1 (n=38] I Male 18 
Female 2 0  9 .0  1.3 6-1 1 

Group 2 [n=31] 
Male 15 13.5 1.6 12-17 
Female 16 14.6 1.5 12-17 

Total (N=69] 11.4 2.7 6-17 

"Subjects in group 1 were aged 6-11 vears, and subject, 1n proup 2 were aged 
12-1 7 vears. 

known histo~y of chronic illness. Their mean age was 
11.4 years (median= 11, SD=2.7, range=6-1 7) After 
being informed about the study, the children and their 
parents were asked to supply informed consent to par- 
ticipate. The children were divided into two age groups: 
children aged 6 to 11 years (group 1; n=38; mean 
age=9.4, median=9.0, SD= 1.3) and children aged 12 to 
17 years (group 2; n=31; mean age= 14.0, median= 14.0, 
SD = 1.6). The age of' 12 years was chosen to separate the 
age groups because after this age most children have 
entered puberty. (Most children progress from primary 
school to secondary school at this age in the Nether- 
lands.) An additional reason was because Beales et ali 
found differences in pain perception when studying 
children in the same age categories. Characteristics of 
the subjects are presented in Table 1. Subjects of both 
age groups were assessed in random order and were 
selected by a person who was othenvise not involved in 
the study. All children were tested by the same observer. 

Subjects 
Instrument 
The MPTh was assessed by a pressure algometer, which 

The subjects, enlisted from three schools in the Nether- 
is also called a dolorimeter,"." p a l p ~ m e t e r , ~  or pressure 

lands, were 69 children (33 boys and 36 girls) with no  
threshold meter.1° The pressure algometer consists of a 
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gauge attached to a hard-rubber tip, which is 1 cm in 
diameter. The dial of the gauge is calibrated in kilo- 
grams per square centimeter, with measurement inter- 
vals ranging from 0 to 11 kg/cm2. Readings were 
obtained by manually applying a steadily increasing 
pressure of 1 kg/s, as described by FischerIo and Huskis- 
son and Hart." The same instrument, which was cali- 
brated each week throughout the investigation by com- 
paring a kilogram on the dial with a standard kilogram, 
was used for all subjects. The instrument was placed 
perpendicular to the skin surface. The gauge retains the 
indication of the maximum force applied by the rubber 
tip when the examiner releases pressure at the moment 
the subject indicates that the pressure is painful. Subjects 
were instructed to say "stop" at the first moment they felt 
that pressure become uncomfortable. Readings were 
taken in a manner in which the examiner was blind to 
the measurement (ie, only after removal of the algome- 
ter from the measurement site) to reduce bias by the 
examiner. The algometer has been found to produce 
reliable measurements (Pearson product-moment corre- 
lations for interobserver and intraobserver reproducibil- 
ity above .76l'). 

Procedure 
Pressure was applied on four peripheral joints, as well as 
at paraspinal sites on both sides of the body. The four 
peripheral joints (elbow, wrist, knee, and ankle) are the 
most frequently inflamed joints in individuals with juve- 
nile chronic arthritis.I3 The soft tissue paraspinal sites 
correspo.nd with the segmental innervation of the 
peripheral j ~ i n t s , l ~ - ~ % n d  we believe that their MPThs 
might be related to the peripheral joints. All children 
were undressed except for their underwear. The spinous 
processes of vertebrae C-6, T-1, T-3, T-6, T-10, L-1, L-3, 
and L-5 and the elbow, wrist, knee, and ankle were 
marked with red self-adhesive labels. The arms (elbows 
and wrists) were examined with the subjects in a sitting 
position, the legs (knees and ankles) were examined 
with the subjects in a supine position, and the back was 
examined with the subjects in a prone position. We did 
not examine our reliability in locating these anatomical 
sites. The points of pressure application during the 
examination are shown in Figure 1. 

The sites of pressure application were the same as those 
used in our previous study.6 At the elbow, the pressure 
was applied on the lateral joint gap in the middle of the 
lateral side of the triangle of Hueter with the elbow in 90 
degrees of flexion. At the wrist, pressure was applied just 
distal to the ulnar styloid processes with the wrist in the 
neutral .position between flexion and extension, supi- 
nated. At the knee, pressure was applied on the medial 
joint space between the tibia and the femur, just medial 
to the pes anserinus while the knee was positioned over 
a cushion in 25 degrees of flexion. At the ankle, pressure 

Figure 1. 
Sites of measurement on which pressure was applied. 

was applied distal to the lateral malleolus between the 
fibula and the talus, just laterally of the tendons of the 
foot extensor muscles (extensor digitorum longus, per- 
oneus tertius, in a resting position with the calcaneusjust 
off of the table (about 20" of plantar flexion). For the 
back measurements, the algometer was placed at the 
center of the muscle belly of the erector spinae muscle 
on the right or left of the marked spinous processes (ie, 
about 2-4 cm from the midline, depending on the size 
of the muscle belly). The eight paraspinal sites on either 
side of the spinous processes will enable us to study 
whether a segmental relationship exists between the 
peripheral joints and the paraspinal sites. 

The examiner sat on the right side of the children when 
they were in the supine position and on the left side 
when they were in prone position. The subjects were 
asked to indicate when the pressure became painful with 
the words: "First, you will feel only pressure, but as the 
pressure becomes stronger, pressure will become pain- 
ful. Please say 'stop' at the first moment pressure starts 
hurting." This procedure was in accordance with the 
International Association for the Study of Pain's defini- 
tion of pain threshold as the least experience of pain 
that a subject can re~ognize.~" Prior to taking the 
measurements, an explanation and demonstration of 
the measurement device was conducted on the back of 
each subject's hand, so that all subjects became familiar 
with the procedure. No children appeared to be fright- 
ened by the procedure. All subjects were investigated in 
the same room, which was quiet and had a stable 
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I I 
Figure 2. 
[A] Boxplot of the mechanical pain thresholds of the four peripheral joints and the paraspinal region, averaged for the three measurements and both 
sides of the body for all subjects [N=69]. 'The median is plotted within a box that displays the 25th and 75th percentiles vukey's hinges); the largest 
and smallest observed values that ore not outliers are depicted by lines drawn from the ends of the box to these values ("whiskers"). (0) Boxplot of 
the same mechanical pain thresholds shown in Figure 2A when the logarithm of each pain threshold was taken. 
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Intraclass correlation coefficients (ICC[I,I]) were com- 
puted for the three sequential measurements per site and 
between both sides of the body (ICC n t = ~ s u , i e c t /  
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gsubject+gmeasursrnen t and ICCsids=gsu,ject /gsu,ject+ 

gside, where a=mean squares).2l,22 First, ICCS as well as 
the differences in means of the three sequential measure- 
ments were calculated for all 12 body sites on both sides. 
Second, ICCs and differences in means were calculated for 
both sides of the body. These procedures were done to 
determine whether values could be taken together per site 
for further analysis. In case ICCs turned out to be high, the 
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Table 2. 
Means and Standard Deviations for Pain Threshold (in Kilograms per Square Centimeter) 

- 

Group 1 " (n=38) Group 2b (n=31) 

Male Female Male Female 
(n=18) (n=20) (n= 15) (n= 16) Difference Between 
X SD X SD Difference X SD X SD Difference Age Groups 

Elbow 5.5 1.7 5.8 1.9 -0.3' 6.4 1.5 5.3 0.9 1.1' -0.2' 
Wrist 5.3 1.7 5.7 2.4 -0.5' 6.1 1.5 5.6 1.3 0.4' -0.3' 
Knee 5.9 1.8 5.8 2.3 0.1 ' 7.1 2.2 5.1 1.2 1 .9d -0.1 ' 
Ankle 5.0 1.6 4.6 2.2 0.3' 5.4 1.7 4.4 1.2 0.9' -0.1 ' 
C-6 2.6 0.7 2.2 0.8 0.4' 2.8 1.1 2.5 0.5 0.2' -0.3' 
T- 1 3.3 0.8 3.0 1.2 0.3' 4.3 2.1 3.7 0.7 0.6' -0.9d 
T-3 3.7 1.0 3.3 1.1 0.4' 4.2 1.9 4.2 1 .O 0.1' -0.7d 
T-6 4.4 1.3 3.7 1.4 0.6' 4.8 2.2 4.5 0.9 0.3' -0.6" 
T-10 4.6 1.8 4.1 1.5 0.6' 5.2 2.3 5.1 1.2 0.1 ' -0.8" 
1- 1 4.6 1.5 4.4 1.5 0.2' 5.1 2.0 5.3 1.2 -0.2' -0.7" 
L-3 4.6 1.3 4.7 1.8 -0.1' 5.2 2.0 5.6 1 . 1  -0.3' -O.ed 
L-5 4.5 1.5 4.8 2.2 -0.4' 5.5 2.3 5.2 0.9 0.3' -0.6' 

"Subjects in group 1 were aged 6-1 1 years. 
"Subjects in group 2 were aged 12-17 yedrs. 
' Nonsignificant. 
" P < .05. 
' P  < .01. 

Table 3. 
Probability Values for the Factors Age and Gender and Their 
Interaction on the Mechanical Pain Threshold (MPTh) Found by 
Multivariate Analysis of Variance 

L 

Mean Mean 
Extremity Paraspinal 
MPTh MPTh 

Multivariate (Univariate (Univariate 
(Wilk's) Test F Test) F Test) 

Gender ,: age .63 .12 .83 
Age .04" .59 .03" 
Gender .38 .19 .56 

i 

mean MPTh of each body site (elbow, wrist, knee, and 
ankle and G6, T-1, T-3, T-6, T-10, L-1, L-3, and L-5), 
averaged for both sides of the body, would be taken into 
account for further analysis. 

In general, Pearson product-moment correlation coeffi- 
cients below .4 are considered to represent poor reliabil- 
ity, values between .4 and .75 represent good reliability, 
and values above .75 represent excellent reliability." A 
result was considered statistically significant at a=.05. 
For multiple comparisons, results were Bonferroni cor- 
rected. 'The statistical package used was SPSS/PC+.'~* 

The differences in means between the three subsequent 
measurements of the 12  body sites ranged from -0.3 to 
0.3 kg/cm2; all ICCs were between .77 and .99. The 

* SPSS In<, 444 N Mich~pn  Avc, Chicago. 11.60611. 

differences in means between both sides of the body 
ranged from -0.4 to 0.8 kg/cm2; all ICCs were between 
.71 and .96. Because values were highly reproducible 
between the three subsequent measurements and both 
sides of the body, further data analysis was done per 
body site per subject, averaged for the three measure- 
ments and both sides of the body. 

The distribution of the MPThs per body site was ana- 
lyzed by boxplots. A boxplot displays the median within 
a box that represents 50% of the cases. The lower 
boundary represents the 25th percentile, the upper 
boundary represents the 75th percentile, and the largest 
and smallest observed values that are not outliers are 
shown by lines drawn from the ends of the box to these 
values ("whiskers"). The mean and the standard devia- 
tion were computed per body site for both age groups. 
The influence of age (6-12 years versus 12-17 years) and 
gender (male or female) on the MPThs was studied by 
multivariate analysis of variance (MANOVA). 

To investigate how MPThs at different sites of stimula- 
tion related to one another, Pearson correlation coeffi- 
cients were computed between the MPThs of the 
paraspinal region, between the MPThs of the extremi- 
ties, and between the MPThs of the extremities and 
paraspinal region. Factor analysis of all 12 body sites was 
conducted to identify a relatively small number of factors 
that could be used to represent relationships among sets 
of variables with similar clinical characteristics. For the 
factor analysis, the MPThs of the 12 body sites for all 69 
subjects were used. For the selection of factors, eigen- 
values (21.0) were inspected and the contribution of 
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Figure 3. 
The mean mechanical pain threshold (MPTh) of the paraspinal region 
(A) is lower than the mean MPTh for the extremities (B]; however, the 
mean paraspinal MPTh increases with age, whereas the mean extremity 
MPTh remains at the same level. Regression line and predicted 95% 
confidence intervals for means and sample. 

variation was explained. Because two factors were found 
(both not only statistically significant but also of clinical 
importance), one connected to the extremity MPThs 
and one to the paraspinal MPThs, the mean extremity 
MPTh and the mean paraspinal MPTh were computed 
for each subject. Mean extremity MPThs and paraspinal 
MPThs fbr both gender and age groups were further 
analyzed by MANOVA. Whether MP'hs increased with 
age and between male and female subjects was deter- 
mined by Pearson correlation coefficients. 

Results 
The distribution of MPTh values per body site is pre- 
sented in boxplots in Figure 2. Because the boxplots 
showed more outliers in the upper half than in the lower 
half of the plots, data were transformed to their logarith- 
mic values. Boxplots were inspected again (Fig. 2B), and 

a better distribution was found around the median, with 
fewer outliers. Further analysis was done with these 
transformed data. In general, in the paraspinal region, 
mean MPTh gradually increased rostrocaudally (ie, 
C-6=2.5 kg/cm2; L-5=5.0 kg/cm2). These differences 
between body sites were significant (MANOVA, P<.001). 
The level of the MPThs of the four peripheral joints 
(elbow, wrist, knee, and ankle) were higher than paraspi- 
nally, with the exception of the mean MPTh of the ankle, 
which was about the same level as that found at the 
lumbar paravertebral sites. 

Mean MPTh values (and standard deviations) for both 
age groups and genders are presented in Table 2. The 
younger children of group 1 showed consistently lower 
values than did the older children of group 2. The 
MANOVA showed that the effect of age was significant 
(P=.04). Univariate F tests demonstrated that the mean 
paraspinal MPTh caused this difference (P= .03), and 
not the mean extremity MPTh. The mean paraspinal 
MPTh of group 1 was 0.7 kg/cm2 lower than the mean 
paraspinal MPTh of group 2 (Tab. 3). Paraspinally, the 
MPThs became higher in value with increasing age, 
demonstrated by the low to moderate positive correla- 
tion between the mean paraspinal MPTh and age 
(r=.35). No correlation was observed for the mean 
extremity MPTh and age ( r  = - .02). Figure 3 graphically 
depicts the relationship between age and the mean 
paraspinal MPTh (Fig. 3A) and the relationship between 
age and the mean extremity MPTh (Fig. 3B). The 
MANOVA revealed no interaction between gender and 
age, either with respect to the mean paraspinal MPTh or 
with respect to the mean extremity MPTh (Tab. 3). 

The MPThs of the male subjects were in some cases 
higher than those of the female subjects, although the 
MPThs were higher for the female subjects than for the 
male subjects in the lumbar region. Gender differences 
did not reach the level of significance (except for the 
knee for the children in group 2). 

The correlations between the sites of measurement are 
presented in Table 4 and show the dependency of the 
sites. All correlations reached a significant probability 
level. The paraspinal body sites correlated highly with 
the nearest site (r2.85), followed by the second nearest 
site ( ~ 2 . 7 8 ) .  Declining coeficients were obtained with 
increasing distance from the measured paraspinal site. 
Correlation coefficients between the extremities and 
paraspinal sites were lower than those within the extrem- 
ities or paraspinal sites, showing that the dependency 
between paraspinal MPThs differed from those of the 
extremities. In the extremities, excellent correlations 
were found between the MPThs of the elbow and wrist 
(r=.79), and good correlations were found between the 
MPThs of the knee and ankle (r=.74). 
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Table 4. 
Pearson Product-Moment Correlation Coefficients of the Mechanical Pain Threshold Values Within the Paraspinal Region, the Extremity Joints 
With the Paraspinal Regions, and the Extremity Joints Within the Paraspinal Region0 

Elbow Wrist Knee Ankle C-6 1-1 1-3 1-6 1-10 1-1 1-3 1- 5 

Elbow 1 .OO 
Wrist .79 1 .OO 
Knee .73 .77 1 .OO 
Ankle .67 .66 .74 1.00 
C-6 .45 .37 .53 .59 1 .OO 
T- 1 .44 .42 .5 1 .57 .85 1 .OO 
T-3 .48 .48 .48 .59 .84 .88 1 .OO 
T-6 .50 .47 .53 .65 .83 .79 .88 1 .OO 
T-10 .46 .43 .44 .59 .77 .69 .78 .91 1 .OO 
L- 1 .5 1 .53 .49 .62 .67 .61 .73 .87 .94 1 .OO 
L-3 .56 .65 .54 .62 .54 .56 .67 .73 .78 .89 1 .OO 
L-5 .6 1 .67 .69 .65 .61 .6 1 .67 .72 .73 .78 .87 1.00 

Correlation Between Different Sites of Measurement r 

Paraspinal site with nearest paraspinal site .85-.99 
Paraspinal site with second nearest paraspinal site .78-.87 
Paraspinal site with third nearest paraspinal site .69-.83 
Paraspinal site with fourth nearest paraspinal site .6 1 -.67 
Extremity joints with cervical region .37-.59 
Extremity joints with thoracic region .42-.62 
Extremity joints with lumbar region .5 1 -.69 
Upperextremity joints: elbow with wrist .79 
Lowerextremity joints: knee with ankle .74 
Elbow/wrist with knee/ankle .66-.77 

"All correlarion coefficients are significant (P < ,001). Low to moderate coefficients were found between extl-emity and paraspinal sites, indicating that they 
belong to different sets of mechanical pain thresholds. 

The dependency of the sites of stimulation at the 
extremit:ies and in the paraspinal region was also dem- 
onstrated by factor analysis, which revealed a model of 
two factors in which 80.7% of the variance was explained 
(Tab. 5). Factor 1 was associated with the paraspinal area 
thresholds, because all factor loadings within the 
paraspinal region scored high on factor 1 (above 0.6), 
whereas all factor loadings within the extremities scored 
low (below 0.6). Factor 2 was associated with the extrem- 
ities, as illustrated by the high scores for the extremities 
and the low scores for the paraspinal sites. In further 
analysis, the mean paraspinal MPTh and the mean 
extremity MPTh were distinguished by taking the mean 
MPTh of the extremity and paraspinal values. 

Discussion 

Regional Dikrences 
Mechanical pain thresholds differ at different sites on 
the body. The mean MPTh of the children was, on 
average, 0.5 kg/cm2 lower than the MPTh found in a 
recent study of adults .The relationship between the 
MPThs at different sites (Fig. 2), however, was similar to 
that of adults6: The cervical paraspinal area is the most 
sensitive area in both children and adults, and the 
lumbar area the least sensitive area. Paraspinal MPThs 
increased from the cervical area to the lumbar area. This 

finding demonstrates that regardless of age, pain is 
easier to feel as pain by applied paraspinal pressure in 
the neck than in the lumbar area. 

The assumption that the MPThs of the paraspinal region 
differed from those of the extremities was confirmed by 
factor analysis that showed two factors of interrelated 
sites of measurement. One factor of highly interrelated 
variables was connected to the paraspinal region, and 
another factor was connected to the extremities 
(Tab. 3). We can only speculate about the nature of the 
differences in MPThs at the extremities and paraspinal 
region. The sites of measurement of the extremity joints 
were located at the articular capsules in bony environs, 
whereas the paraspinal sites were located on top of the 
muscle mass of the erector spinae muscle (ie, in softer 
environs). Various  researcher^'^.^^.^^ have demonstrated 
that receptors are activated differently by pressure at 
different sites because of the regional variations in 
mechanical resistance. Of all measured peripheral sites, 
we found the lowest MPTh at the ankle joint. This 
finding corresponds to the findings of Levine and col- 
l e a g u e ~ , ~ ~ . ~ ~  who described a lower nociceptive threshold 
of the ankle compared with the knee due to a higher 
nociceptor density of the ankle in rats. Different afferent 
representations of the body parts have been shown at the 
level of the thalamus; however, the descriptions are not 
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Table 5. 
Factor Analysis for Two Factors" 

Factor 1 Factor 2 

Elbow .24 .86 
Wrist .20 .9 1 
Knee .28 .85 
Ankle .45 .71 
C-6 .86 .24 
T- 1 .82 .26 
T-3 .88 .28 
T-6 .9 1 .3 1 
T-10 .89 .28 
1- 1 .8 1 .40 
1-3 .66 .55 
1-5 .62 .63 

Percentage Cumulative 
Factor Eigenvalue of Variance Percentage 

"Each factor represents a set of variables of relationships with similar 
characteristics. Values (factor loadings) indicate how much weight is assigned 
to each factor. The paraspinal sites scored with high facror loadings on 
factor 1 (above 0.6),  whereas the extremities scored high on factor 2. The two 
extracted factors explain 80.7% of the total bariance. 

very detailed.28.29 More investigation is needed with 
regard to nociceptor density throughout the body as well 
as for the interpretation for noxious stimulation at a 
central level that could be different for different body 
parts. 

Age 
The younger children in group 1 exhibited a lower mean 
MPTh when compared with the older children in group 
2 (ie, younger children reported pain from pressure 
earlier than did older children). There were also 
regional differences. The increase of the MPTh with age 
was true for the sites in the paraspinal region, but not for 
the extremities (Fig. 3).  UTe cannot confirm the strong 
positive correlation (r=.66) between age and MPTh 
levels that Haslam1 found in 5- to 18-year-old children. 
UTe also cannot confirm the findings of UTalco et a1,2 who 
found that age and MPTh correlated poorly in 5- to 
15-year-old children. MTe conclude that a low to moder- 
ate correlation exists between age and the mean para- 
spinal MPTh (r=.33), but not behveen the mean 
extremity MPTh and age. The contradictory results of 
our study and previous studies appear to reflect the 
different sites where pressure was applied. UTe applied 
pressure at the elbows, wrists, knees, and ankles and 
paraspinally at G6,  T-1 , T-3, T-6, T-10, L-1 , L-3, and L-5. 
Haslam applied direct pressure on the tibia, and UTalco 
et a1 applied pressure to the finger joint. 

Gender 
UTe did not find differences in MPThs with regard to 
gender (except for one site of stimulation). This finding 
is surprising, because Buskila et ali demonstrated with 
338 children that boys have a lower XIPTh than do girls. 
This finding would be in concordance with the results of 
our previous study of 28  adult^.^ Pothmann,:' however, 
did not find gender differences among 27 children. The 
effect of sample size on the statistical power may have 
been the reason for these different results. In our study 
of 69 children and Pothmann's study of 27 children, the 
differences between genders remained below the level of 
statistical significance, whereas in Buskila and col- 
leagues' study of 338 children these differences became 
apparent. The fact that female subjects had lower MPThs 
than did male subjects when the same instrument and 
procedure were used in our previous study of 28 adults" 
might indicate that MPTh differences behveen male and 
female subjects become more manifest after puberh. 

Reproducibiliiy and Lateraliiy 
Because we measured one site three times with short 
time intervals between measurements, we anticipated 
that the pressure threshold could have been influenced 
by sensitization or h a b i t u a t i ~ n . ~ ~  Although there were 
small differences among the three measurements, differ- 
ences did not reach the level of significance, unlike 
findings in adults.%Uh regard to both sides of the body, 
ICCs were high and the differences in means between 
either side were low, showing that measurements of one 
side of the body can serve as a reference for the other 
side in cases of altered MPThs due to one-sided 
pathology. 

The mean MPThs per site found in this study can sene  
as reference data when studying children with altered 
pain perception due to disease. Previous s t ~ d i e s ~ l . ~ '  have 
shown that MPThs of subjects with active juvenile 
chronic arthritis were, on average, 31% lower than those 
of control subjects. UTe conclude that it is more impor- 
tant to match control subjects by age than by gender. 

Conclusion 
Mechanical pain thresholds in children differed at dif- 
ferent sites of stimulation. The MPThs in the paraspinal 
region increased with age, but the MPThs at the extrem- 
ities did not. Paraspinal MPThs were interrelated, as 
were the MPThs of the extremities. The difference 
between paraspinal and extremity MPThs might be 
influenced by the underlying tissues (soft tissue/bony). 
In general, unlike the MPThs in adults, there were no 
differences behveen the MPThs of the boys and the 
MPThs of the girls in our study. The mean MPTh values 
of children with no known history of chronic illness can 
be used as baseline values in pain studies of diseases in 
which alterations in MPTh can be expected. 
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