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ABSTRACT

Introduction: The early identification of disorders of the musculoskeletal system in paedi-
atrics should be of use in their approach and treatment. pGALS (paediatric Gait, Arms, Legs
and Spine) is a tool used for evaluation of children with previous musculoskeletal disease.
No studies were found in the literature reviewed that used pGALS as a screening test in
Colombia.

Objective: To identify the usefulness of pGALS as a screening test in children and adolescents
in Colombia.

Materials and methods: Descriptive, cross-sectional study, which included children and ado-
lescents, aged 6-16years without a previous diagnosis of inflammatory or autoimmune
skeletomuscular disease, who were evaluated with pGALS in their homes and in their
schools during September and October 2018.

Results: The study included 169 patients, with a mean age of 9.43 years. Changes in pGALS
were observed in 66.85% of the participants. The positive response to the first question in
the examination had a sensitivity of 91.3%, a specificity of 53%, a positive likelihood ratio of
1.9, and negative likelihood ratio of 0.16 to identify changes in the musculoskeletal system.
The positive response to any of the three questions had a statistically significant association
to find altered pGALS (p =0.001), sensitivity 58%, specificity 94%, positive likelihood ratio of
9.3, and negative likelihood ratio of 0.44. The acceptance by pGALS patients was 95.3%. The
mean time to perform the test was 2:27 min.
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Conclusions: PGALS is a quick and easy tool that is well tolerated by patients, and helps in

the identification of musculoskeletal system disorders in the paediatric population.
© 2020 Asociacién Colombiana de Reumatologia. Published by Elsevier Espaia, S.L.U. All
rights reserved.

Utilidad de pGALS como prueba de tamizaje en ninos y adolescentes en
Colombia. Estudio transversal

RESUMEN

Palabras clave:

Nifos

Adolescentes

Examen musculoesquelético
PGALS

Introduccién: La identificacién temprana de trastornos del sistema musculoesquelético (SME)
en pediatria permite realizar enfoque y tratamiento adecuado. pGALS (pediatric Gait, Arms,
Legs and Spine) es una herramienta utilizada en la evaluacién de nifos con enfermedad
osteomuscular previa. En la literatura revisada no se encontraron en Colombia estudios que
apliquen pGALS como prueba de tamizaje.
Objetivos: Identificar la utilidad de pGALS como prueba de tamizaje en ninos y adolescentes
en Colombia.
Materiales y métodos: Estudio descriptivo, de corte transversal, que incluy6 ninos y ado-
lescentes de 6 a 16 anos sin diagnéstico previo de enfermedad osteomuscular de etiologia
inflamatoria o autoinmune, a quienes se evalud con pGALS en sus viviendas y sus colegios
durante septiembre y octubre de 2018.
Resultados: Se incluyeron 169 pacientes, edad promedio de 9,43anos. Se encontraron
alteraciones en pGALS en el 66,85% de los participantes. La respuesta positiva a la primera
pregunta de la exploracién tuvo una sensibilidad del 91,3%, una especificidad del 53%, una
razén de verosimilitud positiva de 1,9 y una razén de verosimilitud negativa de 0,16 para
identificar alteraciones en el SME. La respuesta positiva a cualquiera de las tres preguntas
tuvo asociacién estadisticamente significativa para encontrar pGALS alterado (p=0,001),
sensibilidad 58%, especificidad 94%, razén de verosimilitud positiva de 9,3 y razén de
verosimilitud negativa de 0,44. La aceptacién de los pacientes de pGALS fue del 95,3%. E1
tiempo promedio en el que se realiz la prueba fue de 2:27 min.
Conclusiones: PGALS es una herramienta de aplicacién rapida y fécil, bien tolerada por los
pacientes y que permite identificar trastornos del SME en la poblacién pediatrica.

© 2020 Asociacién Colombiana de Reumatologia. Publicado por Elsevier Espaiia, S.L.U.

Todos los derechos reservados.

Introduction

and quick to administer, it was accepted by parents/caregivers
and children, with a sensitivity of 97-100 % and a specificity
of 98-100%, for the detection of joint disorders.

Pain is the most frequent symptom in musculoskeletal dis-
orders (MSD). It is frequently identified in pediatrics and is a
usual cause for visits to the doctor. The etiology of muscu-
loskeletal disorders is mostly benign, and in some cases is a
life-threatening manifestation,' although the absence of pain
does not rule out the presence of musculoskeletal disorders.?

Goff et al.?> showed that based on pediatric medical records,
about two thirds of the cases of musculoskeletal disorders are
missed. The assessment of MSD in children requires the ability
to complete an adequate medical record, including a com-
prehensive physical examination, knowledge about the child’s
normal development and its variations based on age, as well
as about the epidemiology of the different pathologies by age
group, in order to determine the diagnostic and therapeutic
approach.

Foster et al.* validated pGALS (pediatric Gait, Arms, Legs and
Spine) for the assessment of school children with a diagnosis of
juvenile idiopathic arthritis (JIA). The tool was found to be easy

PGALS has been used in the identification of MSD by vari-
ous authors and in different populations.>”’

Whereas MSDs are a frequent cause of visits to the pedi-
atrician, a quick, friendly tool that is well accepted by the
patient and his/her parents is required. pGALS is suggested
as a screening tool, though no similar studies were identified
for Colombia in the literature reviewed.

Methodology

Descriptive, cross-section study intended to determine the
value of pGALS as a screening tool in children and adolescents.
The study included 169 patients between 6 and 16 years old,
residents of Pasto (Colombia), examined at home and in two
schools during September and October 2018. The sample size
was based on convenience sampling.
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The inclusion criteria were: age between 6 and 16 years,
submitting an informed consent signed by their parents, and
the child’s acceptance. Children with physical limitations to
take the test were excluded.

The test was administered by a physician specializing in
pediatrics, previously trained on pGALS by the department of
pediatric rheumatology.

The information was collected in a single form specially
designed for the trial. The demographic variables included
gender and age. All of the participants received the three
questions and underwent the 17 maneuvers comprised in the
PGALS test, as described hereunder.

Questions

1 Do you experience any pain or stiffness in the joints, mus-
cles or back?

2 Doyou have any difficulties to get dressed without any help?

3 Do you have any problems to walk up or down the stairs?

Maneuvers

1 Watch the child standing up (front, back, sideways).

2 Bend down and touch toes.

3 Watch the child walking.

4 Heel and tiptoe walking.

5 Stretching hands upwards.

6 Look at the ceiling.

7 Placing hands behind the neck.

8 Bringing the ear against the shoulder (avoid raising the
shoulder).

9 Open mouth widely and place three fingers inside.

10 Bring hands together palm against palm and then back to
back.

11 Squeeze the joints between the metacarpals and pha-
langes.

12 Stretch hands in front.

13 Place hands in supine position and make a fist.

14 Bring thumb together with the tip of the fingers.

15 Palpate the knee to identify any effusions/pain.

16 Active knee motion (flexion and extension).

17 Passive hip motion (knee flexed at 90 degrees and internal
hip rotation).

(0]

The time to administer the test was recorded. All patients
in whom alterations were identified during the test were
referred to pediatrics, orthopedics, physiatry or pediatric
rheumatology. A scale from to 1 to 5 was used to measure
the test acceptance by children, with 1 being not annoying
and 5 very annoying, No pictures were taken of the children
participating in the study.

The statistical analysis was based on descriptive and
inferred statistical techniques, using the SPSS version 2.2.
software. Frequency analysis was conducted for all variables.
The comparative analysis of the categorical variables (answers
to the first questions on the test and identification of test
alteration) was performed using the chi square test, with a
significance value of p<0.05. Then, a bivariate analysis was

conducted based on contingency tables to estimate the sensi-
tivity, the specificity and likelihood ratios.

Results

A total of 169 children were assessed, between 6 and 16 years
old. The mean age was 9.43 years (standard deviation 2.43
years, median 9 years), 95 examined (56.2%) were males.

The test was completed in all the children; the mean time to
administer the test was 2:27 min (range 1:51-3:55 min; median
2:25min), 66 subjects (39.1%) said they experienced pain or
stiffness of the joints, muscles or back; 4 (2.4%) had difficulty
to get dressed without help and 7 (4.1%), experienced problems
to walk up and down the stairs.

88 children (52.1%) experienced difficulty with maneuver
number 1, which was the one with the highest frequency of
difficulty, followed by maneuvers 4 (21.9%), 3 (20.7%), 5 and 16
(9.5%, respectively) (Table 1).

Alterations were identified in 113 children and these
were in order of frequency as follows: shoulder asymme-
try (69%), articular hypermobility (16%), internal tibial torsion
(13%), alterations of the grasping mechanics (8%), genu valgus
(7%), knee arthralgia (5%), metatarsalgia (4,4%), polyarthralgia
(4,4%),external tibial torsion (3.5%), talalgia (2.6%) and ham-
strings bursitis (1.7%). A history of minor trauma before the
test (3.5%), fracture or sprain (2.6%), and correction of equino-
varus foot deformity (17%).

Finally, 111 (65.7%) of the children had to be referred to spe-
cialists for additional assessment of the alterations identified
during the administration of the test; of these, 65 answered
“yes” to one or more of the questions and 46 answered “no”
to the three questions. Two children were referred to general
medicine due to the identification of an incipient shoulder
asymmetry.

An affirmative answer to question 1 “Do you experience any
pain or stiffness in the joints, muscles or back?” had a statisti-
cally significant relationship with the need to refer the patient
for further assessment (p=0.001), with a sensitivity of 91.3%,
specificity of 53%, positive likelihood ratio of 1.9 and negative
likelihood ratio of 0.16 to identify any MSDs. An affirmative
answer to any of the three questions had a statistically signif-
icant association with an altered pGALS (p =0.001), sensitivity
of 58%, specificity of 94%, positive likelihood ratio of 9.3 and
negative likelihood ratio of 0.44.

With regards to tolerance and test acceptance, 161 (95.3%)
children said it was not annoying, 4 (2.4%) said a bit annoying,
3 (1.8%) annoying, and one (06%) said it was very annoying.

Discussion

There were 169 children assessed in the study, between the
ages of 6 and 16 years old; all of them completed the test,
and MSDs were identified in 65.7% of the children There were
MSDs in 46 subjects who answered “no” to the three questions,
which supports the idea that a negative answer to those ques-
tions does not rule out MSD and therefore, the complete test
should be administered.’

In this study, a positive answer to the first question had a
sensitivity of 91.3%, a specificity of 53%, a positive likelihood
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Table 1 - Frequency of alterations identified with pGALS in children and adolescents in Colombia.

Normal Altered
Maneuver n (%) n (%)
1. Watch the child standing up (front, back and sideways) 81 (47.9) 88 (52.1)
2. Bend down and touch toes 157 (92.9) 12 (7.2)
3. Watch the child walking 134 (79.3) 35 (20.7)
4. Heel and tiptoe walking 132 (78.1) 37 (21.9)
5. Stretch hands upwards 153 (90.5) 16 (9.5)
6. Look to the ceiling 168 (99.4) 1(0.6)
7. Place hands behind the neck 168 (99.4) 1(0.6)
8. Bring ear to the shoulder (without raising the shoulder) 169 (100) 0
9. Open mouth widely and place three fingers inside 166 (98.2) 3(1.8)
10. Bring hands together palm against palm and then back to back 165 (97.4) 4(2.4)
11. Squeeze the joints between the metacarpals and phalanges 156 (92.3) 13 (7.7)
12. Stretch hand in front 169 (100) 0
13. Place hands in supine position and make a fist 169 (100) 0
14. Bring thumb together with the tip of the fingers 169 (100) 0
15. Palpate the knee to identify any effusions/pain 162 (95.9) 7 (4.2)
16. Active knee motion (flexion and extension) 153 (90.5) 16 (9.5)
17. Passive hip motion (knee flexed at 90 degrees and internal hip rotation) 156 (92.3) 13 (7.7)

ratio of 1.9, and a negative likelihood ratio of 0.16 to identify
MSD. Similarly, a positive answer to any of the three ques-
tions had a statistically significant relationship with an altered
PGALS (p=0.001), with a sensitivity of 58%, specificity of 94%,
positive likelihood ratio of 9.3 and negative likelihood ratio of
0.44.

The results are similar to those reported in 2016 by Batu
et al.>, after assessing 95 patients in the pediatric emergency
department of Haccettepe University, and outpatients of the
Department of Rehabilitation and Physical Therapy of the Uni-
versity of Marmara; they found a sensitivity of 64.7% and a
specificity of 89.7% to identify one abnormal pGALS test, when
there was a positive answer to one or more of the screening
questions. Moreover, Smith et al.® assessed pGALS in 51 chil-
dren in a hospital and emergency setting, aged 4-16 years old,;
in this series, the sensitivity was 57% and the specificity was
63% for the diagnosis of MSD.

In Latin America, specifically in Peru, the Abernethy® group
administered the Spanish version of pGALS to 53 children
between 4 and 16 years old, in the emergency department.
A positive answer to one of more screening questions had
a sensitivity of 63.6% and a specificity of 87.1% to identify
alterations in pGALS. In Mexico, pGALS was used in children
between 6 and 16 years old, 87 patients with osteomuscu-
lar disease versus 88 controls, with a 97% sensitivity, 93%
specificity, positive likelihood ratio of 14.3 for the diagnosis
of MSD.°

It should be noted that the studies conducted in Turkey,
Malawi, Peru and Mexico were in children with previous MSDs,
both inpatients as well as outpatients. This study focused on
outpatients without a diagnosis of inflammatory or autoim-
mune MSD.

In India, pGALS was administered for screening MSD in
school children between 3 and 12 years old. MSDs were iden-
tified in 368 (10.63%) of the participants, among which 366
(99.46%) answered “yes” to one or more of the screening
questions and 223 (60.6%) had an abnormal pGALS test. Hyper-
mobility (25.54%), growing pains (38.86%), and mechanical
pains (24.46%) were the most frequent conditions. In this

study, the frequency of MSDs was 67.5%, with shoulder asym-
metry as the most frequent finding (69%), followed by articular
hypermobility (15%).

PGALS acceptance by patients was 95.3%, similar to the fig-
ures reported by other authors. The mean time to administer
the test in this study was 2:27 min, which is also similar to the
data reported in the literature.

There are limitations because this is a descriptive trial, and
the observation was the responsibility of only one examiner
previously trained in pGALS by a pediatric rheumatologist;
however, a concordance trial is required to be able to measure
inter and intra-observer variability.

Conclusions

PGALS is an easy to administer tool, it is quick, well accepted
by patients, which allows for the identification of MSDs in
the pediatric population, enabling timely diagnosis and ther-
apeutic approaches. It may be administered by the general
practitioner, by the pediatrician, or by a pediatric rheumatolo-
gist. The suggestion is to include this tool in routine pediatric
assessment.
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