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Abstract

Introduction

For the diagnosis of joint hypermobility, the Beighton test is commonly used; this requires a 
professional for the physical examination. The "Five- part questionnaire on hypermobility" is a 
self- administered tool that allows early identification of joint hypermobility.

Objective

To carry out the cultural adaptation and test- retest reliability of the "Five- part questionnaire on 
hypermobility" to the Peruvian context through translation into spanish, linguistic adaptation, 
and verification of test- retest reliability in students from 13 to 17 years of age and teachers/ad-
ministrators from 24 to 60 years of age.

Methods

A translation and back- translation were performed with two translators and two back- translators, 
followed by a linguistic adaptation with ten experts. Once the adapted version of the question-
naire was obtained, a comprehensibility analysis was carried out with 50 subjects. Finally, test- 
retest reliability was estimated in two groups: adolescents aged 13 to 17 and adults aged 24 to 60.

Results

The translated version of the questionnaire was obtained and underwent a linguistic adaptation 
process in which ten experts performed a concordance analysis (Aiken's V coefficient = 1), and 
a comprehensibility analysis with a scale of zero to ten obtained an average of ten points. 
Subsequently, this version was back- translated and checked against the original. In the reliability 
analysis, the results of the test- retest application found high reliability between the total score of 
both applications for both the group of 65 adults (Kappa 0.795; 95% CI: 0.777 to 0.819) and the 
group of 71 adolescents (Kappa 0.946; 95% CI: 0.908 to 0.982).

Conclusions

The translated instrument "Five- part questionnaire (5pq) on hypermobility" was adapted to the 
Peruvian cultural context, and high reliability was found for the study groups 13 to 17 years and 
24 to 60 years. Concurrent validation is recommended to consider its application in clinical and 
research settings.
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IntRoductIon
Hyperlaxity is a hereditary disorder of  the connective tissue, in 
which collagen is the affected component, increasing the elas-
ticity of  this tissue [1–3]. This alteration may be asymptomatic 
[4–8], but one or more joints may exceed the limit of  the nor-
mal range of  motion. On the other hand, there is symptomatic 
hyperlaxity [4,5,9,10], commonly known as joint hyperlaxity 
syndrome, in which, in addition to the excessive range of  
motion, other criteria are added: increased skin elasticity, weak-
ness of  support structures of  internal organs [1,6,11], presence 
of  pain and instability [4,12,13], frequent sprains or dislocations 
[14–16], and bleeding [17], among others.

The prevalence of  hyperlaxity ranges from 10 to 20% in the 
western population, being more frequent in women; 1.2 times 
more than in men [18]. Similarly, studies conducted on children 
and adults between five and forty- five years of  age in Peru 
showed that more than 50% of  children under eight years of  
age suffered from joint hyperlaxity, being more frequent in 
women [19].

A physical examination of  the person is required for diagnosing 
this pathology, and the Beighton test is commonly used as a 
clinical criterion [20,21]. This tool evaluates five joints with nine 
items, being positive if  four to nine points are obtained [22]. It 
is also widely used by specialists due to its simplicity and ability 
to be used in large groups of  people [18].

Although the Beighton scale is a valid and reliable instrument 
for diagnosing hyperlaxity [23,24], it is not suitable for self- 
assessment as it requires a physical examination by a healthcare 
professional. Additionally, it does not include common sites of  
hypermobility [2]. For this reason, in 2003, Grahame and Hakin 
presented the "Five- part questionnaire to identify the presence 
of  generalized joint hypermobility". This questionnaire has five 
checklist items (yes, no) to identify current or past signs of  
hyperlaxity. The final score of  the questionnaire is obtained 
from the sum of  each item’s score, being that each item is one 
point (yes: one, no: zero). Likewise, the category of  hypermo-
bility is determined by a final score greater than or equal to two 
points; thus, suggested as "hypermobile". The Grahame and 
Hakin questionnaire presents a sensitivity of  75 to 85% and a 

specificity of  89% in the original english version [18,25], the 
brazilian version obtained a sensitivity of  70.9% and a specific-
ity of  77.4% [2]. The reliability for the swedish version for all 
items had an intraclass test- retest correlation coefficient of  0.92 
[20]. Data from both versions were validated concurrently with 
the gold standard "Beighton test". Currently, there is no spanish 
version adapted to the Peruvian context.

The objective of  this research was to translate into spanish, lin-
guistically adapt and verify the test- retest reliability of  the 
"Five- part questionnaire" in students aged 13 to 17 years and 
teachers/administrators aged 24 to 60 years.

Methods
The study was carried out in three stages:

1) Translation and back- translation, which looked for a spanish 
version equivalent to the english one.

2) Linguistic adaptation: the purpose was to verify whether the 
language was adapted to the targeted population. These first 
two stages were carried out by referencing a proposed guide-
line widely used internationally [26].

3) Evaluation of  test- retest reliability to assess the temporal sta-
bility of  the instrument using a two- stage application of  the 
questionnaire (test- retest) and to compare concordance be-
tween the results of  the two applications.

In order to carry out the study, authorization for the use of  the 
instrument was requested through communication with one of  
the main authors, Dr. Alan Hakim, a rheumatologist and pro-
fessor at the Platinum Medical Center Wellington Hospital in 
London, who gave authorization for the use of  the question-
naire in the development of  this research.

The translation and back- translation process began with the 
transcription into spanish by two translators. A third translator 
was asked to mediate if  no agreement was reached. Once the 
final version of  the translation process of  the study instrument 
was obtained, the linguistic adaptation was carried out by ana-
lyzing the semantic equivalence to the Peruvian population, car-
ried out by a group of  spanish- speaking experts. This process 
was carried out under expert judgment. In this process, ten 

MaIn Messages

 ♦ The assessment of  joint hyperlaxity is mainly performed by physical examination. A validated questionnaire has been devel-
oped in several languages, useful for screening this condition, but a translated or adapted version to the Peruvian context 
has not been found.

 ♦ This study achieved an adequate translation, linguistic adaptation, and back- translation of  the questionnaire. In addition, 
high reliability was observed in applying the test- retest in the study population.

 ♦ This study has identified limitations centered on selection biases in those populations with linguistic and cultural variations 
from different regions of  Peru or native populations whose second language is Spanish are not represented.
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experts were selected amongst education and health profes-
sionals who met the pre- established criteria: to be a university 
professional in health sciences and, to be a university profes-
sional in education sciences, for the health expert and the edu-
cation expert, respectively. As general criteria for both experts, 
they were required to have at least five years of  work experience 
in the educational or health field, as appropriate, at least five 
years of  experience working with school populations (basic sec-
ondary education), and to have postgraduate studies at the spe-
cialty, masters, or higher level.

The experts had to evaluate each item of  the questionnaire and 
reach a consensus on whether the language and terminology 
were understandable, objective, and adequate for the targeted 
population without generating confusion or ambiguity in the 
terms. The evaluation of  each item by each specialist was rated 
using the Likert scale (1: total disagreement, 2: disagreement, 3: 
neutral, 4: agreement, 5: total agreement) and the comprehensi-
bility scale from 0 (not understandable) to 10 points (very 
understandable). The next step was to ratify and make the rele-
vant corrections and recommendations, among which it was 
proposed to include images to better describe the questions in 
the questionnaire.

Once the translated version was obtained, the phase of  back- 
translation into the original language (english) was carried out 
by two back- translators, who would determine the approval of  
the similarity of  both versions. In case of  disagreement, a third 
translator would be asked to settle the dispute.

Once the final adapted version of  the questionnaire had been 
prepared, a comprehensibility analysis was carried out on 50 
people (ten people per item) from the population to be investi-
gated to verify whether the appropriate interpretation of  each 
question was achieved. For this purpose, the questionnaire tai-
lored by the experts was used, asking them at the end of  each 
item, "Did you have any difficulty in understanding the ques-
tion and/or image?" with yes/no answer options and a space to 
identify the difficulty encountered. As a result, acceptance was 
obtained from all 50 participants, so we proceeded to perform 
the reliability analysis.

For the final step, the reliability analysis of  the instrument, two 
population strata were considered, the first made up of  school-
children and the second of  teachers and administrators of  an 
educational institution.

The inclusion criteria for the group of  schoolchildren were: 
age between 13 and 17 years, students enrolled in the 2021 
school year at the secondary level, informed consent, and 
assent.

For the group of  adults: age between 24 and 60 years, being 
active teachers or administrators, and presenting informed 
consent.

The exclusion criteria were: previous medical diagnosis of  dis-
eases such as quadriplegia, hemiplegia, diplegia, arthrosis, and 
dislocations of  less than six months.

A sample size calculation was performed to estimate the num-
ber of  people needed to verify the test- retest reliability of  the 
"Five- part questionnaire on hypermobility - Peruvian version", 
using Cohen’s Kappa coefficient [27]. Considering the follow-
ing parameters: Cohen’s Kappa coefficient to detect 0.48 [2], 
95% CI, and 90% power. The result was a minimum sample 
size of  62 subjects per group (62 students and 62 teachers/
administrators). The sampling was non- probabilistic consecu-
tive by invitation, i.e., all students and teachers of  the institution 
were invited to participate. Only those who decided to partici-
pate and met the inclusion parameters were considered in the 
research.

Regarding the reliability analysis of  the questionnaire, we used 
the final version adapted using the Google Forms survey for-
mat, which included consent for the adult group and informed 
assent for the adolescent group. In addition, general data were 
collected, including information on gender, age, education, cul-
tural identification, and background. The time between the test 
and retest was seven days for each population group.

To perform the data analysis and to obtain expert agreement, 
we used the online Aiken’s V coefficient calculator from  
Psychometricians. com [28]. A database was previously obtained 
in Microsoft Excel for comprehensibility and reliability analysis. 
This information was examined using STATA 16 statistical 
software (Stata Corp- Texas). The descriptive analysis of  the 
sociodemographic characteristics of  the sample of  adults and 
adolescents was evaluated by test- retest. For the categorical 
variables, we used frequencies and percentages; for the numeri-
cal variables, mean and standard deviations or median and 
interquartile ranges, according to the distribution of  the vari-
ables in question.

The Aiken V coefficient was used for the inter- judge agreement 
analysis, the mean and standard deviation for the comprehensi-
bility analysis, and Cohen’s Kappa coefficient for the test- retest 
reliability analysis for each item. The overall score was obtained 
from the sum of  each participant’s answers in the question-
naire; the category of  "hypermobile" was given if  a score 
greater than or equal to two was achieved in the questionnaire.

The research project was approved before data collection by 
the Research Ethics Committee of  the Faculty of  Health 
Sciences of  the Universidad Peruana de Ciencias Aplicadas 
(FCS- CEI/144- 03- 21). The participants in this study were 
informed about the objective of  this research. Likewise, in the 
group of  underage students, they presented the informed con-
sent signed by their parents or legal guardians, together with an 
informed consent form. Informed consent was required for the 
participation of  teachers in this study. All information provided 
by the participants was kept in complete confidentiality. In 
addition, participants were free to withdraw from the study if  
they wished to do so.

https://doi.org/10.5867/medwave.2023.01.2575
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Results
The direct translation from english to spanish was carried out 
by two Peruvian translators whose native language is spanish. 
Both translators were certified in english, one of  them a physi-
cian and the other with extensive experience in research work. 
Secondly, we reconciled the versions with both translators with-
out success. Therefore, a third translator was summoned, with 
whom both translations were synthesized, obtaining the final 
translated version. Thirdly, the back- translation (from spanish 
to english) was carried out. Two native english- speaking transla-
tors carried out this phase with a mastery of  spanish; addition-
ally, one of  them knew medical terminology. Subsequently, the 
final version in english, obtained from the synthesis of  both 
translations, was prepared for the cultural adaptation process 
(Table 1). This final version was then compared to the original 
version of  the study questionnaire, which was approved by the 
back- translators.

For the last questionnaire evaluation, experts were summoned 
through meetings via the ZOOM© platform. In this meeting, 
experts agreed on the need for a cultural adaptation by includ-
ing images to complement the questions. The final version 
using images can be viewed at the following link: https://doi. 
org/10.6084/m9.figshare.19086743.v1; the latter obtained 
unanimous approval from the experts. The level of  agreement 
of  the experts for the semantic and cultural adaptation was 
made by calculating the Aiken V coefficient. This coefficient 
compared the initial translated version and the adapted version, 
corroborating that the concordance (linguistic accuracy, objec-
tivity, and adequate vocabulary) and comprehensibility in the 
final format of  the adapted version were approved by the 
experts (Table 2).

Secondarily, a comprehensibility analysis was applied to the tar-
geted populations. Fifty subjects of  both sexes participated 22 
schoolchildren between 14 and 17 years of  age and 28 adults 

Table 1. Structure of the "Five- part questionnaire" (5- PQ) of the translated version adapted to the Peruvian context.

Description
Title 5- question questionnaire (5PQ in spanish) for joint hyperlaxity screening.

Indications
The following questions are designed to detect the presence of  characteristics that may indicate joint hyperlaxity. 
This is defined as a condition in which there is an exaggerated increase in joint motion (such as elbow, shoulder, 
knee, etc.). Mark with an "X" if  you agree with the alternative given.

Question 1 Can you (or could you ever) place your hands flat on the floor without bending your knees, as shown in the 
picture?

Question 2 Can you (or have you ever been able to) separate your thumb from your hand and bring it down, touching your 
forearm, as shown in the picture?

Question 3 When you were a child while playing, were you ever able to contort your body or spread your legs wide open, as 
shown in the picture?

Question 4 As a child, on one or more occasions, have you ever dislocated (or popped out of  place) your shoulder or kneecap?
Question 5 Do you consider yourself  very flexible or very elastic?

Acknowledgments Thank you very much for your participation. If  you have any questions about this questionnaire, please feel free to 
ask.

Qualification If  you marked two or more answers with "YES", this suggests joint hyperlaxity.
Source: Prepared by the authors based on the results from the study without figures.

Table 2. Expert evaluation of the linguistic adaptation and comprehensibility of the "Short Questionnaire - 5PQ spanish version" (n = 10).

Item

Initial traduced version Final adapted version
Concordance Comprehensibility1 Concordance Comprehensibility1

Aiken’s V1 X SD Aiken’s V1 X SD
Title 0.93 9.6 0.84 1 10 0
Indication 0.96 9.6 0.96 1 10 0
Question 1 0.93 9.1 1.19 1 10 0
Question 2 0.76 7.8 1.75 1 10 0
Question 3 0.78 7.2 2.61 1 10 0
Question 4 0.92 8.5 1.5 1 10 0
Question 5 0.73 7.8 2.04 1 10 0
Acknowledgments 0.98 9.7 0.67 1 10 0
Qualification 1 9.4 0.96 1 10 0
Total 0.89 8.7 0.95 1 10 0
SD: standard deviation.X: mean.
1Rated on a score from 0 to 10. Data were obtained by applying Aiken’s V to the linguistic rating of  the experts.
Source: Prepared by the authors based on the results of  the study.

https://doi.org/10.5867/medwave.2023.01.2575
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between 18 and 62. All participants responded that they under-
stood the items and images of  the questionnaire (Aiken’s V = 
1); no problem or reason for difficulty in understanding any 
item of  the questionnaire was reported.

Finally, for the test- retest reliability analysis, a total of  141 peo-
ple were included in the study: 71 belonged to the adolescent 
group and 70 subjects to the adult group, from which five adults 
were excluded since they had a history of  arthritis. The adoles-
cent group comprised 37 males (52.1%) and 34 females (47.9%). 
The mean age was 14.7 years, with the group aged 16 to 17 
being the most represented; 66.2% culturally identified them-
selves as mestizo. In the adult group, 69.2% of  the participants 
were female, while 30.8% were male, of  whom 80.0% regarded 
themselves as mestizos. The most frequent age group was 41 to 
60 years old. In both groups, all of  them were spanish native 
speakers (Table 3).

The comparison of  the test- retest items was performed using 
Cohen’s Kappa coefficient. We observed that in each question 
of  the questionnaire, there was a high and very high concor-
dance between the answers of  both tests (p < 0.0001) (Table 4).

dIscussIon
Since the creation of  the Five- part questionnaire on hypermo-
bility in English by Hakim AJ and Grahame R., which aims to 
synthesize Beighton’s questionnaire to detect the presence of  
suggestive signs of  joint hypermobility [25], it has been trans-
lated into two languages: portuguese [2] and swedish [20]. The 
portuguese translation and adaptation [2] involved a scientific 
translator and four Brazilian rheumatologists with official 
english language certification. Subsequently, the five versions 

obtained were discussed until a consensus was reached on the 
final portuguese version. The consensus version was back- 
translated by two scientific translators, one of  whom was a 
native english speaker and the other non- native. The original 
and translated versions were compared, showing high similarity. 
Subsequently, it was applied to a pilot group, which suggested 
that images should be added to the five questions for a better 
understanding.

On the other hand, the translation of  the questionnaire into 
Swedish [20] consisted of  two translators, one with knowledge 

Table 3. Sociodemographic characteristics of the adults and adolescents evaluated by test- retest.

Characteristics Adults Adolescents
n % n %

Gender Male 20 30.77 37 52.1
Female 45 69.23 34 47.9

Children age group 12 to 13 years NA NA 15 21.1
14 to 15 years NA NA 27 38
16 to 17 years NA NA 29 40.9

Adult age group 24 to 40 years old 25 38.46 NA NA
41 to 60 years old 40 61.5 NA NA

Cultural identification Quechua 1 1.54 0 0
Aimara 1 1.54 0 0
Native or indigenous people of  the Amazon region 0 0 1 1.4
Other indigenous or native people 0 0 1 1.4
Black. Brown. Zambo. Afro- descendant 4 6.15 0 0
White 6 9.23 19 26.8
Mestizo 52 80 47 66.2
Other 1 1.54 3 4.2

Native language Spanish 65 100 71 100
NA: not applicable. SD: standard deviation.X: mean.
Source: Prepared by the authors based on the results of  the study.

Table 4. Test- retest reliability of the "Short Questionnaire - 5PQ 
spanish version".

Item
Adults Adolescents

Kappa 95% CI Kappa 95% CI
Question 1 0.9 0.790 to 

1.000
0.962 0.888 to 

1.000
Question 2 1,000 1.000 to 

1.000
0.971 0.915 to 

1.000
Question 3 0.963 0.892 to 

1.000
0.969 0.908 to 

1.000
Question 4 0.774 0.467 to 

1.000
1,000 1.000 to 

1.000
Question 5 0.68 0.368 to 

0.973
1,000 1.000 to 

1.000
Total score 0.795 0.777 to 

0.819
0.946 0.908 to 

0.982
Hypermobility 
category

0.902 0.794 to 
1.000

0.94 0.859 to 
1.000

CI: confidence interval.
Notes: Table note: Kappa: Cohen’s Kappa coefficient.
Source: Prepared by the authors based on the results of  the study.

https://doi.org/10.5867/medwave.2023.01.2575
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of  medical terminology and the other a Native American fluent 
in Swedish. Both discussed and agreed on the final version of  
the swedish translation. In the back- translation phase, two pro-
fessional native english translators presented the back- translated 
version from swedish. Both versions were compared, showing 
a lack of  equivalence to the term "double articulation"; how-
ever, it was considered an informal term with no implications 
on the interpretation and understanding of  each item.

In contrast, in this study, translating the spanish version into 
the Peruvian context involved two native Peruvian translators 
with english language certification; additionally, one knew 
medical terminology. Subsequently, both versions were agreed 
upon, and a third translator was used to reconcile both transla-
tions. The cultural adaptation phase followed this, carried out 
by ten experts, and the final version of  the questionnaire 
showed high concordance (Aiken’s V = 1) and comprehensi-
bility for each item. Finally, the back- translation phase was car-
ried out by two translators: one a native Canadian and the 
second a Native American, who agreed that both back- 
translated versions were similar to the original version of  the 
questionnaire.

In this study, the instrument’s reliability translated and adapted 
to the Peruvian context in the adolescent and adult population 
was confirmed. All items corresponding to the questionnaire 
showed high test- retest reliability.

In the validation and reliability study of  the self- assessment 
questionnaire under study, applied in the Swedish adult popula-
tion, substantial and almost perfect reliability was found in four 
of  the five questions according to the Kappa coefficient: item 1 
(0.9), item 2 (0.8), item 3 (1.0), item 4 (not applicable) and item 
5 (0.7), thus demonstrating the degree of  reliability of  the ques-
tionnaire [20]. For its part, the translation and validation study 
of  the Brazilian 5- question short questionnaire obtained the 
following Kappa values: 1 (0.6), 2 (0.7), and 3 (0.7), while a 
moderate agreement was observed for questions 4 (0.6) and 5 
(0.5), demonstrating overall good to moderate reliability [2].

Likewise, our research had similar results to the articles men-
tioned above. Using Cohen’s Kappa, high and very high statis-
tically significant values were obtained, which estimate the 
reliability of  each questionnaire item in the Peruvian context. It 
is therefore recommended to perform concurrent validation of  
this self- applicable questionnaire, which will allow its use at the 
clinical level and for the early detection of  hyperlaxity.

The study has identified limitations centered on selection biases 
in those populations with linguistic and cultural variations from 
different regions of  Peru or native people whose second lan-
guage is spanish are not represented, for which specific reliabil-
ity studies are suggested. Something similar occurred with the 
adolescents who presented hypermobility: they had a higher 
rate of  acceptance to the study than those who did not present 
this condition. Likewise, concerning age, subjects between 18 
and 23 years of  age have not been included in the reliability 
analysis, although we would not expect to find differences. In 
addition, it is suggested that an internal consistency analysis be 

carried out to verify the correlation between the instrument 
items.

conclusIons
We carried out the translation and back- translation of  the span-
ish version of  the "Five- part questionnaire on hypermobility" 
for the Peruvian population, showing an adequate semantic 
equivalence in both translations. Likewise, it was observed that 
the cultural adaptation carried out by a group of  expert judges 
presented an excellent evaluation in the concordance and com-
prehensibility index. Similarly, it proved to be comprehensible 
in a sample of  50 subjects.

In the reliability phase, it was observed that the test- retest 
application showed a high level of  reliability. Therefore, it is 
reported that the study instrument in spanish adapted for the 
Peruvian population is a reliable tool for detecting joint hyper-
laxity. Still, it requires concurrent validation with the Beighton 
test.
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Adaptación cultural y confiabilidad del instrumento Five-part 

questionnaire on hypermobility al contexto peruano

Resumen

Introducción

Para el diagnóstico de hiperlaxitud articular se emplea comúnmente el Test de Beighton que requiere de un profesional para la ex-
ploración física. Por su parte, el instrumento The Five- part questionnaire on hypermobility es una herramienta autoadministrada que 
permite identificar de forma temprana la presencia de hiperlaxitud articular.
Objetivo
Realizar la adaptación cultural y confiabilidad test- retest del instrumento The Five- part questionnaire on hypermobility al contexto 
peruano, por medio de la traducción al español, adaptación lingüística y verificación de la confiabilidad test – retest en estudiantes 
de 13 a 17 años y docentes/administrativos de 24 a 60 años.

Métodos

Se realizó una traducción- retrotraducción con dos traductores, dos retrotraductores y la adaptación lingüística con 10 expertos. 
Obtenida la versión adaptada del cuestionario, se aplicó un análisis de comprensibilidad a 50 sujetos. Finalmente se estimó la con-
fiabilidad test- retest en dos grupos: en adolescentes de 13 a 17 años y en adultos de 24 a 60 años.

Resultados

Se obtuvo la versión traducida del cuestionario, el cual pasó por un proceso de adaptación lingüística donde 10 expertos realizaron 
un análisis de concordancia (Coeficiente V de Aiken = 1) y un análisis de comprensibilidad con una escala de 0 a 10 que obtuvo una 
media de 10 puntos. Posteriormente, esta versión fue retro traducida y cotejada con el original. En el análisis de confiabilidad, los 
resultados de la aplicación del test- retest encontraron una confiabilidad alta entre el puntaje total de ambas aplicaciones tanto para 
el grupo de 65 adultos (Kappa 0,795; intervalo de confianza al 95%: de 0,777 a 0,819) y el de 71 adolescentes (Kappa 0,946; intervalo 
de confianza al 95%: de 0,908 a 0,982).

Conclusiones

Se adaptó el instrumento traducido cuestionario corto The five- part questionnaire (5pq) on hypermobility al contexto cultural de 
Perú y se encontró alta confiabilidad para los grupos de estudio de 13 a 17 años y de 24 a 60 años. Se recomienda la validación 
concurrente para considerar su aplicación en clínica y en investigación.
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