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Summary 

Introduction: Polyarticular hypermobility manifests in an increased range of motion in the 

joints compared to standards that include gender and age. It is given that it occurs even in 

30% of children. It can lead to many biomechanical disorders and injuries. Science, which 

describes the measurement of the different body parameters such as height, body weight or fat 

content in the body is anthropometry and it was used to characterize the child diagnosed with 

arthritis polyarticular hypermobility. 

Material and Methods: The study was conducted on the group of 35 children aged 6 to 11 

years old with diagnosed polyarticular hypermobility. The control group were randomly 

selected children in the same age from the same school without diagnosed polyarticular 

hypermobility. Anthropometric parameters of all children were measured according to 

accepted methods. The children were tested for body weight, height, body mass index, WHR 

index and their skinfolds were measured by skinfolds calipers. 

Objective: The aim of this study was to evaluate the anthropometric parameters of children 

with diagnosed polyarticular hypermobility and to compare these results to their 

contemporaries with no identified polyarticular hypermobility. 

Results: All the examined parameters (height, body weight, BMI, WHR, skinfolds 

measurement) in the two groups were on very similar levels, there were no statistically 

significant differences (BMI p = 0.3435, WHR p = 0.806). 

Conclusions: There is no significant difference between the study group and the control 

group in the examined anthropometric parameters (height, body weight and BMI). Children 

with diagnosed polyarticular hypermobility in terms of weight and height do not stand out 

from their peers. 

Keywords: hypermobility, anthropometry, BMI, WHR, skin-folds 
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Introduction 

Polyarticular hypermobility is manifested by increased range of motion in the joints compared 

to standards that include gender and age in the absence of concomitant systemic rheumatic 

diseases. More often polyarticular hypermobility is diagnosed in school-age children than 

adults. The literature indicates that generalized articular hypermobility  occurs in 10-15% of 

boys and girls 20-40%. Children whose ranges of motion in the joints are increased are more 

prone to sports injuries, but also injuries during daily physical activity. This may caused by 

taking extreme positions of the joints, increased activity of certain muscle groups (for 

example. group of sciatic-tibial muscles) or aberrant prioprioceptive dysfunctions, higher 

incidence of postural disorders [1-13]. 

Height and body weight, the circuits of its each sections or content of fat tissue in the body are 

individual, characteristic variable features for each human. Their study and description is part 

of science called anthropometry. Measuring and comparing those parameters can provide us a 

lot of information not only about the individual, but also the whole social groups suffering 

from the same disease entity [14-15]. The rest of this article will describe anthropometric 

studies conducted on children in age from 6 to 11 years with diagnosed polyarticular 

hypermobility from West Pomeranian Province in Poland. 

Objective of the study 

The objective of the study was to evaluate the anthropometric parameters (such as body 

weight, height, BMI, skin fold measurements, body circuits) of children with diagnosed 

polyarticular hypermobility. Research also intended to determine whether there is any 

correlation between anthropometric parameters and hypermobility and to compare the results 

of measurements of children with diagnosed hypermobility and their healthy peers. 

Material and Methods 

The research was conducted in two primary schools in Szczecin. After receiving the consent 

of parents and school management were tested and measured 102 children, including 69 boys 

and 33 girls aged 6 to 11 years. To recognize polyarticural hypermobility was used established 

and widely used Beighton score. The test consists of the analysis of mobility in the spine and 

peripheral joints. Each action performed is assessed on both sides of the body on a scale of 0 

to 1. The test consists of following steps: 
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- rating passive dorsiflexion fifth metacarpophalangeal (MCP) joints  ≥ 90 °, 

- rating of the possibility of bringing the thumb to the front of the forearm, 

- rating of the elbow hyperextension above 10 ° 

- rating of hyperextension of the knee than 10 ° 

- rating of forward slope with putting hands flat on the ground while keeping the extension in 

the knee joints. 

Hypermobility polyarticular according to Beighton test is diagnosed after getting at least 4 

points of maximum 9 [16-18]. 

Anthropometric evaluation asses was based on the body mass index, WHR and measuring 

skinfolds. 

BMI (body mass index), the most widely used to assess the nutritional status diagnosed 

overweight, obesity or underweight. This parameter is easy to calculate and relatively highly 

correlated with body fat. BMI was calculated according to the formula: 

 

According to the basic classification results should be interpreted as follows: 

<18.5 - underweight 

18,5-24,99 - correct value 

≥ 25.0 - obesity [19-21] 

Another indicator used during testing was WHR (waist-hip ratio). It is used to evaluate the 

distribution of fat tissue in the human body and the type of obesity. To calculate the values of 

WHR, it need to be measured the circuit of waist and hips and substituted into the following 

formula: 
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Waist circumference should be made midway between the lower edge (arc) of the ribs and the 

upper edge of the iliac crest. In contrast, the hip circumference measurement is carried out 

leading centimeter by the largest protuberance gluteal, iliac below. On its basis, you can 

identify the type of obesity: 

Android obesity, abdominal (such as 'apple'), recognize when the WHR is greater than or 

equal to 0.8 for females and 1.0 for males. 

Gynoidal obesity, gluteal-femoral (type "pear") recognize when the WHR is lower than 0.8 

for females and 1.0 for males. [20,22] 

The last survey used to examine children with polyarticular hypermobility were 

measurements of skinfolds using skinfold caliper in accordance with accepted methods. The 

studies measured the thickness of skinfolds on the arm (at the biceps brachii muscle and the 

triceps), under the shoulder blade, on the stomach and on the calf (for gastrocnemius muscle). 

With these measurements it is possible to accurately monitor changes in the patients 

organisms, determining the amount of fat mass in the body or as an indicator of protein 

nutrition. The advantages of this method is a low costs of measurment, the ability to make 

measurements in almost any location, availability of measuring instruments and accuracy in 

the observation of changes. [23-27] 

Results 

On the basis of the Beighton test polyarticular hypermobility was diagnosed in 35 children 

(34%), this was tested group (n1) and consisted of 14 girls and 21 boys. The control group 

(n2) were randomly chosen children of the same age from the same school without proven 

articular hypermobility. 

The first considered factor was BMI. In the group with known polyarticular hypermobility 

(n1), the average height was 134.14 cm; the average body weight 31.82 kg; what gave the 

average BMI 17.61 of whole group. In the control group (n 2) the average height was 133.45 

cm; the average body weight 31,22kg and the average BMI for whole group was 17.33. After 

completion of the analysis of variance there were no differences between the BMI values of 

the group with hypermobility and the group without hypermobility (p = 0.3435). 
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Graph no.1 Height and mass results in both groups. 

Another examined factor was WHR. The average waist circumference in children with 

polyarticular hypermobility was 64.2 cm, hip circumference was 72.44 cm and the WHR was 

0.88. In group of children with no identified polyarticular hypermobility average waist 

circumference was 63.75 cm, hips circumference was 72.15 and WHR was 0.88. After 

completion of the analysis of variance there was no statistically important differences between 

WHR values in the group with hypermobility and without hypermobility group (p = 0.806). 

Graph no.2 Average hips and waist circumference in both groups. 

The last aspect taken into account in the research of were measurements of the skinfolds. The 

average results of the measurements are provided in Table 1. 
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Place of measurement 

Group n1 Group n2 

P value 

 

Average 
Standard 

deviation 
min-max Average 

Standard 

deviation  
min-max 

At the front of the arm 10.07 3.30 4.5 - 21 9.45 
3.93 

 
4 - 21 0.254 

At the back of the arm 13.5 4.22 7 - 24 14.4 5.14 7 - 28 .2887 

Under the shoulder 

blade 
11.2 6.86 4 - 30 11.25 6.49 5 - 28 .6821 

On the stomach 9.2 4.69 4 - 23 9.4 5.88 4 - 21 .2991 

On the calf 16.9 5.44 8 - 30 16.8 4.67 9 - 28 .3465 

 

Table no.1 Skinfolds measurement 

There were no significant differences between the individual measurements of skinfolds in 

group with hypermobility and the group without hypermobility. 

 

 

The studies examined the correlation between the previously examined parameters and the 

occurrence of hypermobility. The results are shown in Table 2. 

Parameter tested Correlation coefficient Dependence 

BMI 0.08 weak dependence 

WHR 0.08 weak dependence 

Skinfold on the front of arm 0.12 weak dependence 

Skinfold on the back of arm 0.3 weak dependence 

Skinfold under the shoulder blade 0.1 weak dependence 

Skinfold on the stomach 0.3 weak dependence 

Skinfold on the calf 0.09 weak dependence 

 

Table no. 2 Correlation coefficient of tested parameters. 
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Discussion 

Over the years, a noticeable increase in interest in polyarticular hypermobility which resulted 

in a number of studies on this topic. Unfortunately, there is still very little research on the 

correlation of anthropometric measurements and the prevalence of hypermobility in children. 

Sharon Bout-Tabaku and colleagues studied 142 school children (average age 13 years old) 

for correlation of pain of lower limbs, hypermobility and obesity. Polyarticular hypermobility 

(in study >6 points Beighton test) occurred in 2% of the obese children and found that obesity 

is not associated with hypermobility (p = 0.3) [28]. Oline Sohrbeck-Nøhr and colleagues 

studied 301 children aged 13-15 years (average age 14 years old) for the risk of a generalized 

feeling pain in adolescence due to the presence of polyarticular hypermobility. The results 

showed that children with hypermobility had a significantly higher body mass index (BMI) (p 

= 0.004) than their healthy peers [29]. Pacey and his colleagues studied 89 children with 

polyarticular hypermobility diagnosed under the age of 6 to 16 years in order to distinguish 

subtypes of joint hypermobility patterns for clinical signs and symptoms. One of the subtypes 

listed was a group of children who had a higher BMI than their peers without joint 

hypermobility signs and symptoms (p <0.01) [30]. In another study, V. Pacey and colleagues 

evaluating the impact of hypermobility on quality of life examined anthropometric parameters 

of 89 children aged 6 to 16 years diagnosed with polyarticular hypermobility. These studies 

show that the average height and BMI value of children diagnosed with hypermobility is in 

the normal range for children in the same age (BMI 59 percentile, height 60 precentile). 

It should be noted that it is difficult to analyze the data due to the lack of identical diagnostic 

criteria. Criteria used during studies by the authors mentioned above for recognition of joint 

hypermobility are not identical in the different study groups. 

It is necessary to conduct further studies on the hypermobility to verify the results and to start 

diagnostic programs for hypermobility in schools, because research shows that this problem 

affects about 30% of children in early school age. 

Conclusions 

1. There are no statistically significant differences between the study group and the 

control group in the studied anthropometric parameters (height, body weight and 

BMI). On the basis of calculations it can be concluded that children diagnosed with 
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polyarticular hypermobility in terms of weight and height do not stand out against 

their peers. (p = 0.3435) 

2. Polyarticular hypermobility has no effect on circumference of waist and hips or WHR 

factor of children. (p = 0.806) 

3. The content of fat in the two groups are very similar level, so it can be assumed that 

polyarticular hypermobility, has no effect on body fat. 

4. The occurrence of hypermobility does not significantly change the value of the BMI 

factor, WHR and the thickness of skinfolds.  
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