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Abstract

Background: Estimates of prevalence of musculoskeletal pain in children and adolescents vary

considerably and the impact of pain on children’s life is often not considered.

Objective: To determine the one-month prevalence of disabling musculoskeletal pain in children

and adolescents. The secondary aims are to: 1) determine the body region with the highest prev-

alence; 2) understand the characteristics of the children with disabling musculoskeletal pain;

and 3) describe the parents’ perception of the prevalence.

Methods: This cross-sectional study was conducted in public and private schools in the states of

S~ao Paulo and Cear�a, Brazil. Children self-reported presence and impact of pain, pain intensity,

psychosomatic symptoms, and quality of life. Parents completed parent-proxy versions and per-

ception of the child’s sleep quality. Descriptive statistics were used to summarise the data.

Results: A total of 2,688 children and adolescents were included in this study. The prevalence of

disabling musculoskeletal pain in the previous month was 27.1%. The back was the region most

often affected (51.8%). Children with disabling musculoskeletal pain were older, heavier, had

worse relationships with their family, perceived their backpacks as heavy, carried their back-

packs more with one shoulder, had more negative psychosomatic symptoms, had poorer quality

of life, and had higher pain intensity. Parents tended to underestimate the presence of pain in

their children.
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Conclusion: The one-month prevalence of activity limiting musculoskeletal pain in children and

adolescents was 27.1% with the back being the most often affected body region. Parents tended

to underestimate the presence of pain in their children.

© 2024 Associação Brasileira de Pesquisa e Pós-Graduação em Fisioterapia. Published by Elsevier

España, S.L.U. All rights reserved.

Introduction

The burden of musculoskeletal pain in children and adoles-
cents is unclear.1 Individual studies provide estimates for
prevalence from as low as 4% to as high as 40%.2,3 While the
Global Burden of Disease (GBD) studies provide figures sug-
gesting musculoskeletal disorders are a significant problem,
it is important to understand that the GBD study presents
modelled estimates, even if no primary data exist.4 The
problem with limited data becomes an even greater concern
when trying to understand disease burden at the national or
sub-national level. In Brazil, for example, the estimates of
the prevalence of musculoskeletal pain in children and ado-
lescents range from 20% to 45%,5-8 and most studies were
conducted in small cities. In addition, most of these studies
investigated specific musculoskeletal conditions,5-8 and did
not consider the pain’s impact on activities of daily living for
children and adolescents (e.g., absence from physical or lei-
sure activities, and school absenteeism).

Investigating pain that has an impact (e.g., disabling pain)
is important and will allow us to understand what proportion
of children and adolescents have pain that negatively influen-
ces their lives (e.g., reducing their activities of daily living).
This is, perhaps, an important proportion of children and ado-
lescents who may need to seek care and receive better atten-
tion from the health system. Therefore, the primary aim of
this study is to determine the one-month prevalence of dis-
abling musculoskeletal pain in children and adolescents living
in an urban setting in Brazil. The secondary aims of this study
are to: 1) determine the body region with the highest preva-
lence of disabling musculoskeletal pain; 2) understand the
characteristics of the children with disabling musculoskeletal
pain; and, 3) describe the parents’ perception of the preva-
lence of disabling musculoskeletal pain.

Methods

Study design

This is a cross-sectional study approved by the Research
Ethics Committee of the Universidade Cidade de S~ao Paulo

(CAAE: 18752219.0000.0064). This study was conducted in
public and private schools in the state of S~ao Paulo (cities of
Itu, Salto, S~ao Sebasti~ao, and S~ao Paulo) and Cear�a (Forta-
leza city), Brazil. Schools were selected by the researchers
according to the municipal district councils’ authorisation
(East and West zone of S~ao Paulo city and inner cities), by
convenience, and also to get a balance of socioeconomic sta-
tus. We carefully chose schools from S~ao Paulo city that con-
sisted of 45.5% immigrants from other states.9 This provided
good cultural representativeness from different states of
Brazil. Data collection was performed between November
2020 and December 2021.

Participants

We included any children and adolescents aged between
8 and 18 years able to read Brazilian-Portuguese and
their respective parents and/or guardians. The minimum
age of eight years old was chosen because it is the age
at which the child usually has sufficient linguistic and
cognitive development to report their symptoms.10 Only
children and adolescents whose parents and/or guardians
authorised participation through the consent form had
their data included in the study. We did not consider chil-
dren and adolescents with pain due to surgery or any
specific pathology (e.g., cancer, infection, fracture,
inflammatory conditions).

Definition of disabling musculoskeletal pain

We measured the one-month prevalence of back, neck, arm,
or leg pain using the Presence and Impact of Pain in Kids
(PIP-Kids) questionnaire.11 Disabling musculoskeletal pain
was defined as self-reported pain in any of those four regions
that (i) resulted in school absence, (ii) interfered with nor-
mal activities, and/or (iii) interfered with recreational
activities.

Variables

We measured the prevalence of disabling musculoskeletal
pain (primary outcome); pain intensity; psychosomatic
symptoms; sleep quality (parent report), and quality of
life. In addition, we asked specific questions about school
and life habits (e.g., perception of the weight of the
backpack, methods of carrying the backpack, participa-
tion in sports activities) and the child’s relationship with
their family.

We asked questions about sociodemographic variables
to parents (or guardians) (including age, biological sex
(female/male), education level, marital status, socioeco-
nomic level, and perception of their own health status),
and habits, body characteristics, and lifestyle of their
children (e.g., child’s height (in meters) and weight (in
kilos) � used to calculate body mass index (weight/
height*height), mode of transport to school, child’s medi-
cal history, perception of the child’s backpack weight,
time that their child spends watching television or play-
ing video games).

We also included questionnaires for parents to complete
regarding their perception of the presence of disabling mus-
culoskeletal pain in their child, perception of the presence
of psychosomatic symptoms in their child, perception of
their child’s quality of life, and perception of their child’s
sleep quality.
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Data measurement

Data collection � procedures

All children and adolescents received an explanation of the
study from the teachers and also received an envelope to be
taken home and filled out by their parents and/or guardians.
This parent’s envelope contained the consent form for
parents and/or guardians to sign authorising the participa-
tion of their children and themselves in the study. In addi-
tion, this envelope contained specific questionnaires to be
completed by parents and/or guardians. If parents agreed to
participate in the study, they had to sign the consent form,
complete the parent’s questionnaires, and send all the
material back to school with their child. This procedure was
done within one week of receiving the envelope. When this
material was returned to the school (on a pre-specified
date), children received the assent form and the question-
naires to be self-completed (self-reported � children
answered the questionnaires by themself). The question-
naires were completed by children and adolescents during
class time and teachers were asked to help with any inter-
pretation issues.

Assessment of children and adolescents

The child and adolescent questionnaire collected data on
sports participation, relationship with family, perception of
backpack weight as heavy, and how they usually carry a
backpack. The main study variable (presence of disabling
musculoskeletal pain) was assessed using the Presence and
Impact of Pain in Kids (PIP-Kids) questionnaire.11 The PIP-
Kids contains 10 items divided into two parts. Items 1�5
refer to the presence of musculoskeletal pain and questions
6�10 refer to the impact of pain.11

For this study, we defined disabling musculoskeletal pain
as present when the child or adolescent answered “yes” to
question 1 (Did your back, neck, arms (including hands), or
legs (including feet) hurt at any time in the last month?) AND
‘yes” to one of the questions 8, 9, or 10 (8. Have you been
absent from school due to pain in your back, neck, arms, or
legs in the last month?; 9. Have you ever had pain in your
back, neck, arms, or legs that interfered with your normal
activities in the last month?; 10. Has back, neck, arm, or leg
pain interfered with your recreational activities (e.g., sport,
walking, cycling, etc.) in the last month?) of the PIP-Kids
questionnaire.11

Children who reported the presence of pain were also
asked to rate the intensity of their pain using the Numerical
Pain Rating Scale (NPRS), previously translated and vali-
dated to Brazilian Portuguese.12 This questionnaire had an
intraclass correlation coefficient (ICC) of 0.94 (95% CI: 0.90,
0.96) (reliability) and a strong correlation with disability-
related measurements (r = 0.63; p<0.01).12

Psychosomatic symptoms were assessed using the Psycho-
somatic Symptoms Questionnaire.13 This questionnaire con-
tains 9 items and final scores range from 0 to 18 with higher
scores representing more complaints of psychosomatic
symptoms. The instrument was previously translated and
cross-culturally adapted to Brazilian Portuguese.13 This
questionnaire had a standard error of measurement (SEM) of
2.29, a minimum detectable change (MDC) of 6.35 points
out of 18 points, a Cronbach Alpha of 0.69 (internal

consistency), and an Intraclass Correlation Coefficient (ICC)
of 0.78 (95% CI: 0.87, 0.84) (reliability).13

The quality of life of children was assessed through
the Pediatric Quality of Life Inventory Child and Adoles-
cent. This questionnaire has a version designed for chil-
dren aged 8 to 12 years old and a version for adolescents
aged 13 to 18 years old. Each questionnaire consists of
23 items covering the following domains: 1) physical
domain (eight items); 2) emotional domain (five items);
3) social domain (five items); and, 4) school domain (five
items).14 Final scores range from 0 to 100 with higher
scores representing better quality of life. This quality of
life questionnaire was previously translated and cross-
culturally adapted to Brazilian Portuguese and has excel-
lent reliability; excellent internal consistency (Cronbach
alpha of 0.88), and a strong positive correlation between
children and parents for the assessment of the physical
domain (r = 0.77; p<0.001).14

Assessment of parents (or guardians)

The parent questionnaire collected data on the parents’
age, sex, highest educational level, marital status, socioeco-
nomic level; child’s height and weight, and perception of
their own health status, child’s medical history, habits, and
lifestyle. The presence and impact of pain in children and
adolescents from the parents’ perspective were also
assessed through the 10 items of the Presence and Impact of
Pain in Kids � Parent-Proxy Report questionnaire adapted to
Parent-Proxy Report.11 The questionnaire is similar to the
child’s version of the PIP-Kids. We considered disabling mus-
culoskeletal pain (perceived by parents) to be present if
parents answered “yes” to question 1 and “yes” to at least
one of questions 8, 9, or 10.

Psychosomatic symptoms in children and adolescents
from the parents’ perspective were assessed through an
adapted parent-proxy version of the Psychosomatic Symp-
toms Questionnaire.13 This adapted version has specific
questions targeting parents’ perspectives on the presence
of psychosomatic symptoms in children and adoles-
cents.13 Final scores range from 0 to 18 with higher
scores representing more complaints of psychosomatic
symptoms.

Parents’ perception of their child’s quality of life was
assessed through the Pediatric Quality of Life Inventory Par-
ent-Proxy Report. Each questionnaire consists of 23 items
covering the same domains of the child’s version. This instru-
ment has also been previously translated and cross-cultur-
ally adapted to Brazilian Portuguese and had its
measurement properties tested.14

The perception of the sleep quality of the child (scored by
parents) was assessed through the Pediatric Sleep Question-
naire. This questionnaire has already been translated and
adapted into Portuguese from Portugal and also had its mea-
surement properties tested previously.15 The instrument
showed good internal consistency (Cronbach’s alpha of 0.78)
and good reliability with a Kappa ranging from 0.61 to
0.70.15 The questionnaire contains 22 items, uses a three-
level response scale (0 = no; 1 = yes), and higher scores rep-
resent more sleep disturbance.

Table 1 presents each variable, type of variable (e.g.,
continuous, categorical), who reported (e.g., children,
parents), and the instruments used.
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Sample size

The sample size calculation for this study was based on the
estimated sample of a cohort study on disabling musculo-
skeletal pain in children and adolescents from our research
group and previous literature on prevalence studies. Accord-
ing to the available literature, we estimated a prevalence of
20%.16-19 Enrolling 1900 children would provide a precise
prevalence estimate with the 95% CI spanning from 18% to
22%.

Statistical methods

We used descriptive statistics to summarise the characteristics
of the sample. Mean and standard deviation (SD) were used
for continuous data and, absolute frequency/percentage for
categorical or dichotomous data. We estimated prevalence by
the absolute frequency, percentage, and confidence intervals
(CIs) of participants who self-reported disabling musculoskele-
tal pain. We compared the characteristics of children and ado-
lescents with and without musculoskeletal pain by mean
differences (continuous variables), odds ratio (categorical or
dichotomous variables), and respective CIs. The characteristics
of the sample to be compared include: age, child’s weight,

medical diagnosis, assessment of psychosomatic symptoms,
quality of life, quality of sleep, and pain intensity score. We
also compared the prevalence of disabling musculoskeletal
pain reported by children and adolescents with the report
from parents/guardians using a cross-tab. All analyses were
performed in IBM SPSS software version 23.0 (IBM corporation,
Somers, NY, USA and Excel (Excel for Mac 2011, Version
14.7.3; Microsoft), and PEDro CIs calculator (to compare chil-
dren and adolescents with and without disabling musculoskel-
etal pain).

Results

From 75 invited schools, 28 agreed to participate in this
study, with 12,036 children and adolescents invited. From
the total sample invited, 2688 (22.3%) children and adoles-
cents were included in this study, and 728 children and ado-
lescents reported disabling musculoskeletal pain. This
equates to a 1-month prevalence of 27.1% (95% CI: 25.4,
28.8). Table 2 presents the sociodemographic, health-
related, and other characteristics of children and adoles-
cents with (n = 728; 27.1%) and without (n = 1960; 72.9%)

Table 1 Description of the variables included in the study.

Variable Type of variable Reported by Instruments

Age Continuous Children and parents Sociodemographic questionnaire

Sex Dichotomous Children and parents Sociodemographic questionnaire

Child’s psychosomatic symptoms Continuous Children and parents Psychosomatic Symptoms Question-

naire (and Parent-Proxy Report)

Child’s quality of life Continuous Children and parents Pediatric Quality of Life Inventory

Child and Adolescent (and Parent-

Proxy Report)

Child’s presence and impact of pain Dichotomous Children and parents Presence and Impact of Pain in Kids

questionnaire (PIP-Kids) (and Parent-

Proxy Report)

Perception on how heavy child’s

backpack is

Categorical Children and parents Sociodemographic questionnaire

Child’s height Continuous Parents Sociodemographic questionnaire

Mode of backpack carry Categorical Children Sociodemographic questionnaire

Perception of child’s backpack as

heavy

Dichotomous Children Sociodemographic questionnaire

Relationship with family Categorical Children Sociodemographic questionnaire

Child’s pain intensity score Continuous Children Numerical Pain Rating Scale (NPRS)

Sports practice Dichotomous Children Sociodemographic questionnaire

Child’s height Continuous Parents Sociodemographic questionnaire

Child’s weight Continuous Parents Sociodemographic questionnaire

Body mass index (kg/m2) Continuous Not applicable Hand calculation

Child’s painful condition Categorical Parents Sociodemographic questionnaire

Child’s neurological condition Categorical Parents Sociodemographic questionnaire

Child’s sleep quality Continuous Parents Pediatric Sleep Questionnaire

Relationship with children Categorical Parents Sociodemographic questionnaire

Education level Categorical Parents Sociodemographic questionnaire

Civil status Categorical Parents Sociodemographic questionnaire

Rating of own health Categorical Parents Sociodemographic questionnaire

Socioeconomic status Categorical Parents Sociodemographic questionnaire

Transportation to school Categorical Parents Sociodemographic questionnaire

Hours of screen time

(<1 hour, 1�2 h, 3�5 h, >5 h)

Categorical Parents Sociodemographic questionnaire
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Table 2 Characteristics of children and adolescents with (n = 728) and without musculoskeletal pain (n = 1960).

Whole Sample

(Children and

Adolescents)

(n = 2688)

Children and

adolescents with

disabling

musculoskeletal

pain

(n = 728)

Children and

adolescents

without disabling

musculoskeletal

pain

(n = 1960)

Mean difference/

Odds ratio and

95% CIs

Missing Data �

Whole Sample

Missing Data

Children and

adolescents with

disabling

musculoskeletal

pain

Missing Data for

Children and

adolescents

without disabling

musculoskeletal

pain

Variables

Sex, n (%) 1 (0.1%) 1 (0.1%) 0 (0 %)

Female 1478 (55%) 405 (55.6%) 1073 (54.7%) 0.9 (0.8, 1.1)

Male 1209 (45%) 322 (44.2%) 887 (45.3%) 1.0 (0.8, 1.2)

Age (years) 11.8 (2.7) 12.1 (2.6) 11.75 (2.8) 0.3 (0.1, 0.5)

Weight (kg) 47.2 (15.3) 49.1 (15.4) 46.5 (15.2) 2.6 (1.3, 3.9)

Height (m) 1.5 (0.1) 1.53 (0.1) 1.5 (0.1) 0.0 (0.0, 0.0)

BMI (kg/m2) 20.5 (4.4) 21.0 (4.7) 20.3 (4.3) 0.7 (0.3, 1.0)

Relationship with family, n (%) 20 (0.7%) 4 (0.5%) 16 (0.9 %)

Excellent 1224 (45.5%) 269 (36.9%) 955 (48.7%) 1.6 (1.3, 1.9)

Good 1264 (47%) 380 (52.2%) 884 (45.1%) 0.7 (0.6, 0.8)

Not so good 164 (6.1%) 65 (8.9%) 99 (5.0%) 0.5 (0.3, 0.7)

Bad 16 (0.6%) 10 (1.3%) 6 (0.3%) 0.2 (0.0, 0.6)

Do you think your backpack is heavy?, n (%) 26 (2.3%) 12 (1.6%) 14 (0.7 %)

Yes 1536 (57.1 %) 475 (65.2%) 1051 (53.6%) 0.6 (0.5, 0.7)

No 1136 (42.3 %) 241 (3.3%) 895 (45.7%) 1.6 (1.4, 2.0)

Perception of backpack weight as heavy, n (%) 49 (1.8%) 261 (35.9%) 916 (46.7 %)

Very heavy 309 (11.5%) 132 (18.1%) 177 (0.9 %) 0.4 (0.3, 0.5)

Heavy 781 (29.1%) 240 (33.0%) 541 (27.6 %) 0.7 (0.6, 0.9)

Not very heavy 421 (15.7%) 95 (13.0%) 326 (16.6 %) 1.3 (1.0, 1.7)

How do you usually carry your backpack? n (%) 57 (2.1%) 18 (2.4%) 39 (2 %)

On both shoulders 1997 (74.3%) 534 (73.3%) 1463 (74.6%) 1.0 (0.8, 1.2)

On one shoulder 319 (11.9%) 103 (14.1%) 216 (11.0%) 0.7 (0.5, 0.9)

Other 315 (11.7%) 73 (10.0%) 242 (12.3%) 1.2 (0.9, 1.6)

Practice of sports regularly, n (%) 13 (0.5%) 6 (0.8%) 7 (0.4 %)

Yes 1212 (45.1%) 346 (47.5%) 866 (44.2%) 0.8 (0.7, 1.0)

No 1463 (54.4%) 376 (51.6%) 1087 (55.5%) 1.1 (0.9, 1.3)

Prevalence by body region, n (%) 13 (0.5%) 4 (0.5%) 9 (0.5 %)

Back 844 (31.4%) 377 (51.7%) 467 (23.8%) 0.2 (0.2, 0.3)

Neck 351 (13.1%) 151 (20.7%) 200 (10.2%) 0.4 (0.3, 0.5)

Arms 200 (7.4%) 102 (14.0%) 98 (5.0%) 0.3 (0.2, 0.4)

Legs 613 (22.8%) 305 (41.9%) 308 (15.7%) 0.2 (0.2, 0.3)

Psychosomatic Symptoms Questionnaire

(0�18), mean (SD)

6.5 (4.1) 8.1 (3.8) 5.9 (4.0) 2.2 (1.8, 2.5)

Pediatric Quality of Life Inventory Child and

Adolescent (0�100), mean (SD)

75.5 (14.6) 68.1 (15.1) 78.2 (13.5) - 10.1 (�11.2, �8.9)

NPRS (0�10), mean (SD) 3.9 (2.8) 5.4 (2.4) 3.0 (2.5) 2.4 (2.2, 2.6)

BMI, body mass index.
CIs, confidence intervals.
SD, standard deviation.
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disabling musculoskeletal pain. Of those children and ado-
lescents with disabling musculoskeletal pain (n = 728), 14.0%
reported arm pain, 20.4% neck pain, 42.3% leg pain, and
51.9% back pain (Table 3).

Children and adolescents with disabling musculoskeletal
pain were mostly girls (n = 405, 55.6%), with a mean age of
12.1 (SD 2.6) years old. Children with disabling musculoskel-
etal pain were older, heavier, reported poorer relationships
with their family, perceived their backpacks as heavier,
carry their backpacks more by one shoulder, had more pain
in back, neck, arms, and legs, had more negative psychoso-
matic symptoms, had less quality of life, had higher pain
intensity, had more painful conditions diagnosed, and spent
less time watching TV or playing games than children who
did not self-report disabling musculoskeletal pain. Table 4
presents the sociodemographic data from parents (or guardi-
ans) and their perception of their child’s health. Parents’
reporting on the perception of disabling musculoskeletal
pain in their children was 12.3% (95% CI: 11.2, 13.7). Table 5
compares the child’s and parent’s perceptions of disabling
musculoskeletal pain. Parents under-estimated the child’s
pain in 17.8% of the cases, where the child reported having
disabling musculoskeletal pain but their parents perception
is that there is “no” pain. The opposite problem was less
common; in only 4.3% of cases the parent reported that their
child had disabling musculoskeletal pain when the child said
they did not (Table 5). The mean score of parents’ percep-
tions (for those with children with disabling musculoskeletal
pain) on child’s Psychosomatic Symptoms was 5.9 (SD 4.0)
of 18 points, and the mean score on child’s Quality of Life
(Parent-Proxy Report) was 67.7 (SD 17.3) of 100 points. The

mean score of the parents’ perception of child’s sleep qual-
ity was 5.6 (SD 3.6) of 22 points.

Discussion

The one-month prevalence of disabling musculoskeletal pain
in children and adolescents was 27.1% (95% CI: 25.4, 28.8).
From those with disabling musculoskeletal pain, the back
(51.8%) was the most cited region, followed by legs (41.9%),
and neck (20.7%). Children with disabling musculoskeletal
pain reported having a poorer relationship with their family,
their perception of backpack weight was reported as heavy,
they carried their backpacks more by one shoulder, and had
more pain in back, neck, arms, and legs. Children with dis-
abling musculoskeletal pain had higher scores on the Psychoso-
matic Symptom Questionnaire and Pediatric Quality of Life
Inventory Child and Adolescent compared to children and ado-
lescents without disabling musculoskeletal pain. The parents’
perceptions of their children’s health showed that parents
seemed to underestimate the presence of disabling musculo-
skeletal pain in their children by 17.8%.

The strength of our study is that we investigated disabling
musculoskeletal pain in general, that is, any musculoskeletal
pain that impacts the lives of children and adolescents, not
limited to a specific musculoskeletal region or condition. In
addition, we enrolled a representative sample of children
and adolescents from S~ao Paulo state in Brazil. The popula-
tion of Sao Paulo consisted of 45.5% immigrants from other
states, showing a good cultural representativeness from dif-
ferent states of Brazil.9 We also considered the perspective

Table 3 Impact and pain location of children and adolescents with disabling musculoskeletal pain (n = 728).

Definition of disabling

musculoskeletal pain

Children and adolescents

with disabling

musculoskeletal pain

(n = 728)

Missing values,

n (%)

Prevalence estimate%

(95% CI)

Impact of pain

Pain in back or neck or

arms or legs in past

month that resulted

in school absence

282 9 (1.2%) 38.7 (35.3, 42.3)

Pain in back or neck or

arms or legs in past

month that inter-

fered with normal

activities

371 4 (0.5%) 51 (47.3, 54.6)

Pain in back or neck or arms

or legs in past month

that interfered with

recreational

activities

453 3 (0.4%) 62.2 (58.6, 65.7)

Pain location *

Back pain in past month 377 4 (0.5%) 51.8 (48.1, 55.4)

Neck pain in past month 151 4 (0.5%) 20.7 (17.9, 23.8)

Arm pain in past month 102 4 (0.5%) 14.0 (11.6, 16.7)

Leg pain in past month 305 4 (0.5%) 41.9 (38.3, 45.5)

* One or more body regions could be reported.
CI, confidence interval.
Disabling musculoskeletal pain: pain with impact on school absence and/or normal activities and/or recreational activities.
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Table 4 Parents and/or guardians of children and adolescents with disabling musculoskeletal pain (n = 728) and without musculoskeletal pain (n = 1960).

Whole Sample

(Children and

Adolescents)

(n = 2688)

Children and

adolescents with

disabling

musculoskeletal

pain (n = 728)

Children and

adolescents

without disabling

musculoskeletal

pain (n = 1960)

Mean difference/

Odds ratio and CIs

Missing Data �

Whole Sample

Missing Data

Children and

adolescents with

disabling

musculoskeletal

pain

Missing Data for

Children and

adolescents

without disabling

musculoskeletal

pain

Variables

Sex, n (%) 10 (0.4%) 4 (0.5%) 6 (0.3%)

Female 2291 (85.2%) 629 (86.5%) 1662 (84.8%) 0.8 (0.6, 1.1)

Male 387 (14.4%) 95 (13.0%) 292 (14.9%) 1.1 (0.9, 1.4)

Age (years) 40.3 (8.1) 39.6 (8.2) 40.6 (8.1) �1 (�1.6, �0.3)

Relationship with the children, n (%) 34 (1.3%) 14 (2%) 20 (1.0%)

Mother 2175 (80.9%) 596 (81.8%) 1579 (80.6%) 0.9 (0.7, 1.1)

Dad 360 (13.4%) 86 (11.8%) 274 (14%) 1.2 (0.9, 1.5)

Others 119 (4.4%) 32 (4.4%) 87 (4.4%) 1.0 (0.6, 1.5)

Level of education, n (%) 60 (2.2%) 16 (2.2%) 44 (2.2%)

Never studied 23 (0.9%) 9 (1.2%) 14 (0.7%) 0.5 (0.2, 1.3)

Incomplete primary education 508 (18.9%) 150 (20.6%) 352 (18.3%) 0.8 (0.6, 1.0)

Complete primary education 164 (6.1%) 41 (5.6%) 123 (6.3%) 1.1 (0.7, 1.6)

Incomplete high school 217 (8.1%) 60 (8.2%) 157 (8.0%) 0.9 (0.7, 1.3)

Complete high school 869 (30.8%) 217 (29.9%) 612 (31.2%) 1.0 (0.8, 1.2)

Incomplete higher education 158 (5.9%) 50 (6.9%) 108 (5.5%) 0.7 (0.5, 1.1)

Complete higher education 382 (14.2%) 91 (12.5%) 291 (14.8%) 1.2 (0.9, 1.5)

Incomplete postgraduate education 48 (1.8%) 15 (2.0%) 33 (1.7%) 0.8 (0.4, 1.5)

Complete postgraduate education 299 (11.1%) 79 (10.9%) 220 (11.2%) 1.0 (0.7, 1.3)

Marital status, n (%) 35 (1.3%) 8 (1.1%) 27 (1.4%)

Unmarried 535 (19.9%) 155 (21.3%) 380 (19.4%) 0.8 (0.7, 1.0)

Lives together 546 (20.3%) 156 (21.5%) 390 (19.9%) 0.9 (0.7, 1.1)

Married 1240 (46.1%) 322 (44.2%) 918 (46.8%) 1.1 (0.9, 1.3)

Separated 100 (3.7%) 25 (3.4%) 75 (3.8%) 1.1 (0.7, 1.7)

Divorced 174 (6.5%) 49 (6.7%) 125 (6.4%) 0.9 (0.6, 1.3)

Widower 58 (2.2%) 13 (1.8%) 45 (2.3%) 1.2 (0.6, 2.4)

How do you rate your health?, n (%) 38 (1.4%) 13 (1.8%) 25 (1.3%)

Very good 618 (23.0%) 146 (20.0%) 472 (24.1%) 1.2 (1.0, 1.5)

Good 1361 (50.6%) 350 (48.0%) 1011 (51.6%) 1.1 (0.9, 1.3)

Regular 596 (22.2%) 192 (26.4%) 404 (20.6%) 0.7 (0.5, 0.8)

Bad 59 (2.2%) 20 (2.8%) 39 (2.0%) 0.7 (0.4, 1.2)

Very bad 16 (0.6%) 7 (1.0%) 9 (0.5%) 0.4 (0.1, 1.2)

Socioeconomic level, n (%) 143 (5.3%) 47 (6.5%) 96 (4.9%)

Class A1 (between BRL 8.099.01 and BRL

14.366.00 per month)

301 (11.2%) 86 (11.8%) 215 (11.0%) 0.9 (0.7, 1.2)

Class A2 (between BRL 4.558.01 to BRL

8.099.00 per month)

239 (9.0%) 56 (7.7%) 183 (9.3%) 1.2 (0.9, 1.6)

Class B1 (between BRL 2.327.01 and BRL

4.558.00 per month)

401 (14.9%) 87 (12.0%) 314 (16.0%) 1.4 (1.0, 1.8)

Class B2 (between BRL 1.391.01 and BRL

2.327.00 per month)

572 (21.3%) 126 (17.3%) 446 (22.8%) 1.4 (1.1, 1.7)

Class C1 (between BRL 933.01 and BRL

1.391.00 per month)

570 (21.2%) 182 (25.0%) 388 (19.8%) 0.7 (0.6, 0.9)

Class C2 (between BRL 618.01 to BRL

933.00 per month)

176 (6.5%) 59 (8.1%) 117 (6.0%) 0.7 (0.5, 0.9)

Class D (between BRL 403.01 and BRL

618.00 per month)

97 (3.6%) 29 (4.0%) 68 (3.5%) 0.8 (0.5, 1.3)
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Table 4 (Continued)

Whole Sample

(Children and

Adolescents)

(n = 2688)

Children and

adolescents with

disabling

musculoskeletal

pain (n = 728)

Children and

adolescents

without disabling

musculoskeletal

pain (n = 1960)

Mean difference/

Odds ratio and CIs

Missing Data �

Whole Sample

Missing Data

Children and

adolescents with

disabling

musculoskeletal

pain

Missing Data for

Children and

adolescents

without disabling

musculoskeletal

pain

Class E (up to BRL 403.00 per month) 189 (7.0%) 56 (7.6%) 133 (6.8%) 0.8 (0.6, 1.2)

Do you think your child’s backpack is too

heavy?, n (%)

33 (1.2%) 7 (1.0%) 26 (1.3%)

Yes 1834 (68.2%) 535 (73.5%) 1299 (66.3%) 0.7 (0.5, 0.8)

No 789 (29.4%) 179 (24.5%) 610 (31.1%) 1.3 (1.1, 1.6)

Do not use backpack 32 (1.2%) 7 (1.0%) 25 (1.3%) 1.3 (0.5, 3.0)

Is your child diagnosed with an ongoing pain-

ful condition?, n (%)

76 (2.8%) 18 (2.5%) 58 (3.0%)

Yes 203 (7.6%) 93 (12.8%) 110 (5.6%) 0.4 (0.3, 0.5)

No 2409 (89.6%) 617 (84.7%) 1792 (91.4%) 1.9 (1.4, 2.4)

Does your child have any neurological dis-

ease? n (%)

71 (2.6%) 19 (2.6%) 52 (2.7%)

Yes 80 (3.0%) 26 (3.6%) 54 (2.8%) 0.7 (0.4, 1.2)

No 2537 (94.4%) 683 (93.8%) 1854 (94.6%) 1.1 (0.8, 1.6)

How does your child travel to school?, n (%) 153 (5.7%) 34 (4.6%) 119 (6.1%)

Car 702 (26.1%) 181 (24.9%) 521 (26.6%) 1.0 (0.8, 1.3)

Private school bus 195 (7.3%) 47 (6.5%) 148 (7.6%) 1.1 (0.8, 1.6)

Motorcycle 58 (2.2%) 25 (3.4%) 33 (1.7%) 0.4 (0.2, 0.8)

Buses 302 (11.2%) 79 (10.9%) 223 (11.4%) 1.0 (0.8, 1.3)

Train 1 (0.0%) � 1 (0.1%) �

Walking 1241 (46.2%) 349 (48.0%) 892 (45.5%) 0.9 (0.7, 1.0)

Bicycle 35 (1.3%) 12 (1.6%) 23 (1.2%) 0.7 (0.3, 1.4)

Other 1 (0.0%) 1 (0.1%) 1841 (93.9%) 0.0 (0.0, 0.0)

How many hours does your child spend

watching TV or playing games (on the

computer or video games) a day?, n (%)

86 (3.2%) 19 (2.6%) 67 (3.4%)

< 1 h 403 (15.0%) 133 (18.3%) 270 (13.8%) 0.7 (0.5, 0.8)

1�2 h 859 (32.0%) 229 (31.4%) 630 (32.1%) 1.0 (0.8, 1.2)

3�5 h 895 (33.3%) 231 (31.7%) 664 (33.9%) 1.1 (0.9, 1.3)

> 5 h 445 (16.5%) 116 (16.0%) 329 (16.8%) 1.0 (0.8, 1.3)

Psychosomatic Symptoms Questionnaire

(0�18), mean (SD)

5.0 (4.0) 5.9 (4.0) 4.7 (3.9) 1.2 (0.8, 1.5)

Pediatric Quality of Life Inventory Parent-

Proxy Report (0�100), mean (SD)

71.9 (16.6) 67.7 (17.3) 73.5 (16.1) �5.8 (�7.2, �4.4)

Pediatric Sleep Questionnaire (0�22), mean

(SD)

4.6 (3.5) 5.6 (3.6) 4.3 (3.4) 1.3 (1.0, 1.5)

BMI, body mass index; CIs, confidence intervals; SD standard deviation.
Missing data of the main outcome (disabling musculoskeletal pain): 2.3% (n = 17).
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of the children and their parents/guardians, as most studies
present data only from the parent’s perspective. However,
this study also presents some limitations. The instrument
used considers a period of the ’last month’ to report the
symptoms, therefore, memory bias must be considered. To
investigate the prevalence of disabling musculoskeletal
pain, a self-reported instrument previously used to assess
back pain in adolescents was used. However, there is no gold
standard in the area to investigate this type of pain and its
repercussions. We included just two states in Brazil, due to
feasibility. We included different cities in Sao Paulo to try to
improve external validation. Also, the study is cross-sec-
tional, preventing an understanding of the causality of dis-
abling musculoskeletal pain.

The prevalence of disabling musculoskeletal pain
reported in our study is within the global prevalence esti-
mates reported in the literature;2,3 but care needs to be
taken in interpretation as the studies defined prevalence in
different ways. A cross-sectional study conducted in the UK
primary care system (n = 16,862, 3�17 years old), found an
annual prevalence of 8% for at least one musculoskeletal
problem.20 They also considered musculoskeletal pain in the
same regions, except for headache. However, they con-
sulted electronic records, instead of self-reported from the
general population as in our study, and this could underesti-
mate the prevalence of musculoskeletal pain. In Finland, a
cohort study of 1756 children with a mean age of 11.8 years
found a one-month prevalence of musculoskeletal pain of
38.9%.21 They found a prevalence very similar to our study,
even if did not consider disabling musculoskeletal pain.
However, the authors considered musculoskeletal pain when
children and adolescents felt this pain at least once a week.
In India, a cross-sectional study collected data through a
structured questionnaire from 1329 children and adolescents
(10 to 16 years old) and reported an annual prevalence of
18.8%.22 The data collection was also in public and private
schools, however through a narrower range of ages. The
authors, however, provided a corporal map to guide the
report of musculoskeletal pain from children and adoles-
cents. In Brazil, a cross-sectional study investigated the
prevalence of musculoskeletal pain at different anatomical
sites in 3269 children and adolescents (10 to 17 years old),
and found a one-year prevalence of 13.1%.23 In this study
the authors also showed to children and adolescents a corpo-
ral map to guide the self-report. Although the prevalence
found in our study is consistent with previous studies, none
of those aimed specifically to investigate disabling

musculoskeletal pain, that is, pain that results in any type of
impact on the child’s life, and most have different recall
periods for prevalence (e.g., annual).

In this study, the prevalence of pain was higher in the
back and legs regions. A previous cohort study evaluated the
prevalence of musculoskeletal complaints among children
aged 11 to 14 years. The authors found that girls reported
higher rates of musculoskeletal complaints than boys, par-
ticularly for back complaints.24 We also found that children
and adolescents with disabling musculoskeletal pain also
had higher rates of negative psychosomatic symptoms than
children and adolescents without disabling musculoskeletal
pain. One previous study performed a secondary analysis of
a prospective longitudinal cohort study investigating
whether adolescents with negative psychological symptoms
and who were 13 years old were more likely to have muscu-
loskeletal pain than 17 years old. Data from 3865 adoles-
cents showed higher odds of later musculoskeletal pain in
those populations (OR = 1.68; 95% CI: 1.28, 2.20).25

In our study, 17.8% of children and adolescents reported
having disabling musculoskeletal pain while their parents
disagreed. A previous cross-sectional study aimed to
describe the impact of pain on daily life, perceived pain trig-
gers, and the level of agreement between parents and child-
ren’s perceptions of pain. In our study, the agreement
between parents’ and children’s perceptions was similar to
this previous study. In other words, the authors of the previ-
ous study found that 17% of the parents underestimated
their child’s pain.26 One possible reason for this underesti-
mate of musculoskeletal pain in children and adolescents is
because parents did not believe the reports from their chil-
dren and adolescents. A previous qualitative study identified
this perception from children and adolescents with chronic
pain, that family and doctors did not take their self-report
of pain into consideration.27 Also, some children and adoles-
cents can feel this pain in specific activities (e.g., sports in
school), and do not report this pain to their parents.

Understanding the prevalence of musculoskeletal pain in
children and adolescents will allow us to understand the cur-
rent scenario of this condition, especially in Brazil. Preva-
lence studies are important to elucidate the burden of the
condition and to support the identification of future priori-
ties in healthcare and research. Prospective longitudinal
cohort studies are still necessary to improve the understand-
ing of the course of musculoskeletal pain in children and
adolescents as well as the possible factors associated with
its development and who may or may not recover.

Table 5 Prevalence of disabling musculoskeletal pain in children and adolescents and their parents’ perception.

Prevalence of disabling musculoskeletal pain

(Children and adolescent’s perception)

No, n (%) Yes, n (%) Total, n (%)

Parents’ perception on the prevalence of

disabling musculoskeletal pain in

their children and adolescents

No, n (%) 1773 (67.1%) 470 (17.8%) 2243 (84.9%)

Yes, n (%) 114 (4.3%) 219 (8.3%) 334 (12.6%)

I don’t know, n (%) 42 (1.6%) 23 (0.9%) 71 (2.5%)

Total 1929 (73%) 712 (27%) 2641 (100%)

Categorical and dichotomous data were represented by numbers and percentages.
Missing data: 1.7 % for parents and/or guardians’ data (n = 47).
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Conclusion

The one-month prevalence of disabling musculoskeletal pain
was 27.1% (95% CI: 25.4, 28.8), with the back being the most
affected body region. In addition, the findings indicate that
parents tend to underestimate the presence of pain in their
children.
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