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ABSTRACT

Background: Low back pain has been configured as a public health problem capable of compromising functional capacity, even in
adolescents, however, there are no validated instruments for Brazilian adolescents. Objective: Validate the psychometric properties of
the Nordic questionnaire for the evaluation of low back pain in Brazilian adolescents. Methods: The sample consisted of 150 adolescents
(84 female), aged between 15 and 19 years. The Nordic questionnaire for the evaluation of low back pain in adolescents, was translated
and culturally adapted into Portuguese (Brazil). A committee of experts followed the entire validation process. The questionnaire was
administered in two moments, with a 14-day interval. Statistical analysis involved Kappa index. Results: After the slight modificationsin
the translation process, the expert committee considered that the Brazilian Portuguese version of the questionnaire presented semantic,
idiomatic, cultural and conceptual equivalence. The results showed that, among the 15 items considered in the eight questions of the
questionnaire, 66.6% presented substantial agreement (kappa between 0.61-0.80). The other items presented almost perfect agreement
(kappa > 0.80). Conclusion: The Nordic questionnaire for the evaluation of low back pain in adolescents, after being translated and
culturally adapted into the Portuguese (Brazil) language, showed adequate psychometric properties, with high reproducibility in all
items, demonstrating that it can be used safely to evaluate the low back pain in Brazilian adolescents.

Keywords: Validation Studies; Surveys and Questionnaires; Low Back Pain; Pain Measurement; Adolescent.

INTRODUCTION

Lumbar pain is typically associated as an adult-only
occurrence, however, approximately 18% of adolescents
between the ages of 14 and 16 suffer from this condition,
which is a significant risk factor for having low back pain as
an adult®™. With 18 years, the prevalence of low back pain is
similar to that reported in adults, with an estimated annual
prevalence of 20%?. Most cases of low back pain in adolescents
have non-specific causes and are mainly associated with
participation in competitive sports, female sex, peak growth
phase, adverse psychosocial factors, age, previous history of
back injury, and family history of low back pain®.

When the occurrence of low back pain lasts for at least
three months, it is characterized as chronic low back pain,
representing the second leading cause of disability in the world,
becoming an important economic and welfare problem®,

In this way, to identify the occurrence of low back pain as
soon as possible becomes fundamental, so that intervention
strategies can be traced in order to minimize the occurrence
of functional disability ©.

For the identification of low back pain, the most widely
used means are the self-reported measures and the Nordic
questionnaire are one of the most used for this purpose®.
However, to preserve the psychometric properties of this
tool, cross-cultural adaptation is necessary”®. Nevertheless,
different studies with Brazilian adolescents have been carried
out with this questionnaire®*Y without adequate validation for
this population. With this, the objective of the present study
was to validate the psychometric properties of the Nordic
lumbar pain questionnaire in Brazilian adolescents.
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METHODS

Place of study and Subjects

The research was carried out in the municipality of
Bandeirantes, in the state of Parana, Brazil, between April
and May 2017. The students excluded were the ones who:
a) were under medical treatment; b) were using continuous
medication; c) underwent a surgical procedure in less
than six months; d) presented musculoskeletal lesions;
e) were pregnant. The participants were 150 students of
both genders (84 females), aged between 15 and 19 years
(mean 15.8 + 1.2 years) enrolled in public and private high
schools. All signed a Free and Informed Consent Form.
The study was approved by the Ethics Committee of the
Universidade Norte do Parana (Protocol Number 1.302.963).

To obtain the sample we used probabilistic sampling by
clusters, taking into account the sex, year of study and shift
in which the adolescents were enrolled in each stratum of the
school structure (public and private). In total, six schools were
part of the sample. The classrooms chosen were visited by the
researchers and the students were clarified about the research
objectives, principles of confidentiality, non-identification in
the study and no influence on the social treatment that they
already receive in the school if they did not agree to participate
in the research.

Translation and Application of the Lumbar Pain
Questionnaire

A cross-cultural adaptation and translation in the present
study was an adjusted version of a questionnaire widely used
to verify the low back pain of adolescents!***¥, proposed by
Salminen (personal communication, 1996), derived from a Nordic
questionnaire®®. The questionnaire includes a drawing of the
lumbar region and defines as back pain any pain or discomfort
that occurred during the previous year, not related to trauma or
menstrual pain. All adopted protocol respected the procedures
suggested by Guillemin et al. ®. The initial translation of the
English to Brazilian Portuguese (BP) language was carried out
independently by two specialists in lumbar pain. Both teachers
had Portuguese as a native language and English as a foreign
language, with experience in translations of academic texts.
Besides the translation, they were asked to register expressions
that could offer dubious interpretation.

A bilingual group of three health researchers compared the
translated texts, standardizing the use of divergent expressions, to
produce a single version of the questionnaire, which synthesized
the previous two. Then, the back translation of the questionnaire
by two other translators occurred independently. The translators
chosen for this stage had English as their native language, a
domain of the BP language and experience in translating scientific
texts. Translators were asked to register expressions that might
generate doubts in the translation process. In the sequence, the
bilingual group compared both back-translated texts, producing
an unique version.
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Then, a committee reviewed the translation process and
the results achieved in previous steps. The committee was
formed by seven members: translators who participated in the
translation/back-translation process and the bilingual group,
composed of three university professors from the health area.
The committee reviewed all versions of the questionnaire
available: initial version in English, two versions translated into
BP, a summary version of both translations into Portuguese of
Brazil, two versions of back translation and a summary version
of both back-translations.

The committee assessed the types of equivalences between
the original questionnaire and the version of BP. The members
received written guidance on the purpose of the study and the
definitions adopted for the equivalences. Each one of them
responded individually to an analysis form that compared
each question of the final Portuguese (Brazil) version with the
respective English questionnaire question in relation to the
semantic, idiomatic, cultural and conceptual equivalences.
The analysis form was structured by differential scaling with
discrete alternatives: “unchanged”, “slightly altered”, “greatly
altered” and “completely altered”. The final version of the BP
questionnaire is found in Appendix 1.

The final version of the questionnaire translated into
Portuguese of Brazil was tested in order to investigate difficulties
and suggestions of the adolescents regarding the understanding
of the questions. The questionnaire was initially applied as a
pilot by the authors in 80 adolescents, high school students
from a school not drawn to participate in the study, in the city of
Bandeirantes, state of Parana, Brazil. No difficulties were reported
by students during the application of the pilot questionnaire.

Afterwards, the schools participating in the study were
visited so that participants could be informed of the objectives
of the study and the delivery of the Free and Informed Consent
Form. The classrooms were revisited and those students who
submitted the signed Form received a copy of the final version
of the lumbar pain questionnaire translated into BP. They were
then given instructions for self-completion of the questionnaire
and information on the availability of researchers for possible
clarifications. After completing and returning the questionnaire, it
was stored and a code was created for each student. After 14 days,
the replica of questionnaire application occurred. The classrooms
were revisited and the students who were participating in the
study received a new questionnaire. The following guidelines
were identical to those of the first application. After completing
and returning the questionnaire, it was stored next to the first
one, receiving the same code initially generated for each student.

Statistical analysis

In order to identify the psychometric properties of
the instrument, reliability related to reproducibility was
investigated, through replicates of the questionnaire
application (translated version into Portuguese of Brazil).
Two procedures were used for the reproducibility analysis:
the calculation of the traditional Kappa agreement measure
and the prevalence rates of the first and second application
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of the questionnaire. The calculation of the Kappa agreement
measure was determined for each of the 15 items of the
guestionnaire. For interpretation of Kappa test was used in the
proposal of Landis and Koch™ who proposed: 0= no agreement;
0.10 - 0.20 = slight agreement; 0.21 — 0.40 = fair agreement;
0.41 - 0.60 = moderate agreement; 0.61 — 0.80 = substantial
agreement; 0.81 — 1.0 = almost perfect agreement.
The prevalence rates of the first and second applications were
determined from one of the answer alternatives of each item
of the questionnaire, following the methodological guidelines
of the instrument itself in a dichotomous form: “yes” and “no”,
with the exception of one item (question 4) that offered four
possibilities of answers, for which the prevalence rate was
grouped between the last two (“yes”) and the first two (“no”)
alternatives. Further, to determine if the adolescent had low
or high risk for low back pain, the affirmative responses were
scored as “1” (one) and the negative responses were scored
as “0” (zero). Adolescents were considered at high risk for low
back pain, whose sum of the 15 items of the questionnaire
was> 7, otherwise adolescents were classified as low risk
for low back pain. This form of classification was similar to
that adopted by previous studies*?*®), Data were processed
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in the SPSS 20.0 program (SPSS Corp., Chicago, IL, EUA).
The confidence interval allowed for all tests was 95% (p < 0.05).

RESULTS

After discussion by the committee responsible for
the analysis of the validation process of the BP version
of the lumbar pain questionnaire in adolescents, some
expressions were modified in order to facilitate understanding.
Of the eight questions that compose the questionnaire,
in 62.5% (five questions) of the cases the committee
considered as “unaltered” the semantic, idiomatic, cultural
and conceptual equivalences. In the remaining 37.5% (three)
questions, the committee members pointed out as “little
changed”. Table 1 summarizes the changes made to each of
these issues.

The psychometric properties of the lumbar pain
questionnaire in adolescents, identified through the Kappa
agreement, among application replicas are presented in
Table 2. Among the 15 items considered in the eight questions,
the majority (66.6%) presented substantial agreement
(kappa between 0.61-0.80). The remaining five items
(33.3%) presented almost perfect agreement (kappa> 0.80).

Table 1. Questions adjusted during the Brazilian Portuguese version of the lumbar pain questionnaire in adolescents.

Question Original version Adjusted translation
2 (...) pain or discomfort in your lower back (...) pain or discomfort in your lower back
3-4 (...) during the last year (...) in the last 12 months
7 (...) X-ray examination (picture taken at a doctor’s office) (...) X-ray examination (performed in clinics or hospital emergency department)

Table 2. Prevalence of affirmative responses of the lumbar pain questionnaire in adolescents and Kappa agreement between the applications.

Al Concordance
Rates (%)?
Question -
1 2"
application application % LETLEY
1. Have you ever had any injury to your lower back caused by an accident? 6.0 6.7 98.0 0.83
2. Have you ever had pain or discomfort in your lower back? 78.0 79.3 90.7 0.72
3. Have you had lower back pain in the last 12 months? 54.7 55.3 92.0 0.85
4. For how many days have you suffered from low back pain in the last 12 months?® 8.0 8.0 87.3 0.76
5. Have you ever had to change your activities because of low back pain? 14.7 133 93.3 0.72
6. Have you ever been treated by a doctor for low back pain? 7.3 6.7 98.0 0.84
7. Haye you ever had an X-ray (exza.\minat'ion performed at specialist clinics or 13.3 12.7 96.7 0.85
hospital emergency department) in your lower back?
8. Doing the following activities leaves you with lower back pain or increases your
low back pain:
a. Sitting at school on normal school days? 46.7 50.7 88.0 0.76
b. Sitting at home to do school activities? 36.0 40.7 86.7 0.73
c. Watching TV or playing video games? 29.3 26.7 92.0 0.80
d. Sitting in front of the computer? 38.7 46.0 91.3 0.82
e. Sitting in the car or on the bus? 25.3 22.7 90.6 0.74
f. In other sitting positions? 42.0 39.3 84.0 0.67
g. In Physical Education classes at school? 22.7 20.7 88.7 0.66
h. Physical activities outside school (pedaling, running, etc.) 30.0 33.3 87.3 0.71

Note: *Prevalence rates for affirmative answers — “yes”; "As the fourth question offered four possible answers, the first two alternatives (never or almost never [from 1 to 7 days];
and sometimes [from 8 to 30 days]) and the last two alternatives (many days [more than 30 days], but not every day; and every day) were grouped in “no” and “yes” respectively.

*All Kappa values were statistically significant (p < 0.001).
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Table 3. Cross-tabulation between the first and second application of the questionnaire to identify adolescents with low and high risk for low back pain.

1+ application Concordance
Classification Low Risk High Risk Total (%) Kappa
Low Risk 113 5 118 (78.7%)
2" application High Risk 6 26 32 (21.3%) 92.7 0.78*
Total 119 (79.3%) 31 (20.7%) 150

Note: *p < 0.001.

Concordance ranged from 84.0% to 98.0%. All Kappa values
presented significance (p<0.05).

Table 3 presents the Kappa statistic for adolescents
classified with high and low risk for low back pain. In the first
application of the questionnaire, 20.7% of the adolescents
were classified as having a high risk for low back pain, while
in the second application they were 21.3%. The concordance
between the first and second applications was 92.7%, with a
Kappa statistic presenting substantial agreement (kappa = 0.78)
and significant (p <0.05).

DISCUSSION

The objective of the present study was to validate the
psychometric properties of the BP language version of the
Nordic lumbar pain questionnaire in adolescents. Considering
the methodology adopted in the present study and the simple
and objective structure of the questionnaire, the translation
process occurred without difficulties. Thus, the initial version
for the BP language performed by the first two translators
was little modified in subsequent stages. As a consequence,
the analysis of semantic, idiomatic, cultural and conceptual
equivalence, with respect to cross-cultural adaptation, showed
that the questionnaire was relatively easy to translate.

In relation to the Brazilian adolescent population, to the
knowledge of the authors of the present study, to date, there
has been no attempt to validate instruments to measure low
back pain. The present study demonstrated that the Nordic
qguestionnaire for lumbar pain, translated and culturally
adapted for Brazilian adolescents, when administered twice
in a 14-day interval, presented substantial or near perfect
agreement, with values between 84% and 98% (Kappa
between 0.72 and 0.85).

This type of questionnaire has demonstrated good
test-retest reliability, in which disagreements (non-identical
responses) do not exceed 23%®. There was a validation
of the psychometric properties of the Nordic lumbar pain
questionnaire for the Brazilian adult population®”), In the
occasion, the authors identified an excellent agreement by
the Kappa index in the different questions, which ranged from
0.88 to 1, however, the interval between the applications was
only one day, which may have compromised the validity of the
study, in view of the short time between the first and second
application of the instrument.

The outcome of low back pain is typically classified as
the absence or presence of low back pain, based on a single
issue (such as “have you had low back pain in the last three
months?”)*#29, The questionnaire used as validation object in
the present study offered a more robust classification of low
back pain, since it questions about low back pain in different
domains. There are no standardized approaches to classify
adolescents with low back pain using surveys, however,
the arbitrary limit adopted by the present study reflects
a conservative classification approach, since adolescents
scored at least at high risk for low back pain in eight items
out of the fifteen available in the questionnaire. Other studies
with adolescent population have adopted a similar form of
classification16),

Also, regarding the classification of adolescents with low
or high risk for low back pain, the current study demonstrated
a substantial agreement (92.7%, Kappa= 0.78) in the replicas
of application of the instrument, which demonstrates the
reliability of the administration using the classification
adopted. In the current study, the prevalence of adolescents at
high risk for low back pain was 20.7% and 21.3%, respectively,
in the first and second applications of the questionnaire,
respectively. Values close to that expected for the prevalence
of low back pain, which is between 18% for adolescents
between 14 and 16 years old" and 20% for adolescents with
18 years of age®.

This study presents some strengths and limitations that
need to be considered. As strengths, the fact that it is possibly
the first questionnaire validated for the assessment of low
back pain in Brazilian adolescents. In addition, consideration
should be given to the fact that a questionnaire widely
used in the international literature has been applied, which
facilitates comparison with different studies. As a limitation,
the small size of the sample stands out, however, this did
not influence the statistical results for the kappa agreement,
which presented substantial or almost perfect agreement on
all occasions, always with statistical significance.

CONCLUSION

The results presented showed that the questions of the
Nordic questionnaire of low back pain translated and culturally
adapted for Brazilian adolescents presented high agreement,
which demonstrated good reproducibility of the instrument.
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The cross-cultural adaptation of the items of the questionnaire
was satisfactory, with few adjustments in the questions of the
BP version, compared to the English version. In this way, the
questionnaire can be safely used for assessment of low back
pain in Brazilian adolescents.
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Appendix 1: Nordic questionnaire for the evaluation of low back pain in adolescents, translated and culturally adapted to the Portuguese (Brazil) language.

Figura 1. Localizagdo da regido lombar.

1. Vocé ja teve alguma lesdo na regido lombar causada por um acidente? ()Sim ()Néao
2. Vocé ja teve dor ou desconforto na regido lombar? ()Sim () Nao
3. Vocé teve dor na regido lombar nos Ultimos 12 meses? ()Sim ()Né&o

4. Por quantos dias vocé sofreu de dor lombar nos ultimos 12 meses:

( ) Nunca ou quase nunca (de 1 até 7 dias)

() As vezes (de 8 até 30 dias)

() Muitos dias (mais de 30 dias), mas ndo todos os dias

( ) Todos os dias
5. Vocé ja teve que mudar suas atividades por causa da dor lombar? ()Sim ()Nao
6. Vocé ja foi tratado por um médico para dor lombar? ()Sim ()Néao

7. Vocé ja fez um exame de raio-X (exame realizado em clinicas especializadas ou pronto socorro de hospitais) da sua regido lombar? ( ) Sim () Nao

8. Fazer as seguintes atividades te deixa com dores na regido lombar ou aumenta sua dor lombar:

a) Sentado na escola nos dias normais de aula ()Sim ()Nao
b) Sentado em sua casa para fazer atividades da escola ()Sim ()Né&o
c) Assistindo televisdo ou jogando videogames ()Sim ()Néao
d) Sentado em frente ao computador ()Sim ()Néao
e) Sentado no carro ou no Gnibus ()Sim ()Néao
f) Em outras posi¢des sentadas ()Sim () Néo
g) Nas aulas de Educagdo Fisica na escola ()Sim () Nao
h) Atividades fisicas fora da escola (pedalando, correndo, etc.) ()Sim () Néo



