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ABSTRACT

BACKGROUND AND OBJECTIVES: The increasing presence of musculoskeletal symptoms in the general population emphasizes 
the importance of the study. The objective of this study is to evaluate the factorial structure of the Nordic Musculoskeletal 
Questionnaire (NMQ) in a sample of Brazilian adults.
METHODS: A validation study was carried out with a cross-sectional sample, which is part of a larger project with a prospective 
cohort design (n=571). Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) of the tool were performed.
RESULTS: The EFA showed a similar adjustment in solutions with one or two factors in all indicators. The fit values in the 
CFA for both models showed Chi-square p<0.001 and Standardized Root Mean Square Residual and Root Mean Square Error 
Approximation values indicating good fit.
CONCLUSION: The results of the exploratory and confirmatory analysis demonstrated that the tool can be used as a single 
factor or in a two-factor solution (upper region and lower region).

KEYWORDS: Cross-sectional studies, Musculoskeletal pain, Validation study.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A crescente presença de sintomas osteomusculares na população em geral enfatiza a importância 
do estudo. O objetivo deste estudo foi avaliar a estrutura fatorial do Questionário Nórdico de Sintomas Osteomusculares 
(NMQ) em uma amostra de adultos brasileiros.
MÉTODOS: Estudo de validação foi realizado com uma amostra de cunho transversal, que faz parte de um projeto maior com 
desenho de coorte prospectiva (n=571). Foram realizadas a análise fatorial exploratória (AFE) e a análise fatorial confirmatória 
(AFC) do instrumento.
RESULTADOS: A AFE apresentou ajustamento semelhante nas soluções com um ou dois fatores em todos os indicadores. Os 
valores de ajustamento na AFC para ambos os modelos apresentaram Qui-quadrado p<0,001 e valores de Standardized Root 
Mean Square Residual e Root Mean Square Error Approximation indicando bom ajustamento.
CONCLUSÃO: Os resultados das análises exploratória e confirmatória demonstraram que o instrumento pode ser utilizado 
como um único fator ou na solução de dois fatores (região superior e região inferior).

DESCRITORES: Dor musculoesquelética, Estudo de validação, Estudos transversais.
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INTRODUCTION

Musculoskeletal disorders (MSD) associated with musculoskeletal 
pain (MP) are among the leading causes of disease worldwide. 
According to estimates from the latest Burden of Disease Study, 
in 2020 there were almost half a billion people with MSD across 
the globe, making it the sixth leading cause of Disability Adjusted 
Life Years (DALY) lost, as well as being associated with more than 
80000 deaths. There is also a projection that this number will 
increase by 115% by 20501.

In low- and middle-income countries, the prevalence of 
MP in the adult population is as high as 26% (95% CI: 19-33)2. 
In Brazil, there are no precise estimates of the prevalence of 
MP in the population, nevertheless, according to a systematic 
review, the average prevalence of chronic pain is 45.59% (95% CI: 
39.44-51.74) in the Brazilian population3. Pain can have a major 
functional impact on people’s lives, causing damage to activities 
of daily living, work, recreation and family and interpersonal 
relationships4.

Among the various tools used to assess MP, the Nordic 
Questionnaire of Musculoskeletal Symptoms (NMQ) stands 
out, mainly because of its format, which is easy-to-apply, and 
interpretation of the results, which covers nine anatomical regions5. 
Its creation was focused on the ergonomic and occupational health 
context, but it is currently used in a wide variety of health contexts.

The NMQ was developed as a way of standardizing the 
measurement of musculoskeletal symptoms, facilitating comparability 
between studies. The tool has had its version translated and adapted 
for Brazil, as well as cross-cultural validation6,7.

In its validation, the reference authors6 applied the tool to 
90 bank workers and used the concurrent validity index between 
the report of musculoskeletal symptoms described in the tool 
and the symptoms in the individuals’ clinical history. On the 
other hand, other authors7 evaluated the reliability of the tool 
using the test-retest procedure, using the Kappa coefficient, on 
40 individuals linked to a university.

With the growing number of studies using the NMQ as a 
way of measuring musculoskeletal symptoms in the country, in 
different contexts, it is necessary to examine how the items in the 
questionnaire are grouped together, i.e. the factor structure of 
the tool. Since its use can be linked to clinical practice in health 
services, helping in the diagnosis and treatment of pain, as well 
as its use in epidemiological investigations of the population. 
Therefore, the present study’s objective was to evaluate the factor 
structure of the NMQ in a sample of Brazilian adults.

METHODS

Study design

This validation study was carried out with a cross-sectional 
sample, which is part of a larger project with a prospective cohort 
design, of adults from the municipality of São Leopoldo, Rio Grande 
do Sul, Brazil. The municipality is located in the Rio dos Sinos 

Valley, in the metropolitan area of Porto Alegre and according to 
the 2010 census, its population was 214087 inhabitants8.

Data collection/participants

The data used refers to the second wave carried out between 
2013/2018, collected from structured interviews, using a standardized 
and pre-tested questionnaire responded by the person responsible 
for the household. The sample consisted of 571 interviewees, aged 
18 or over. The inclusion criterion adopted for participation in 
the study was that the individual had taken part in the first stage 
of the study (baseline). Individuals who had moved to other cities 
were excluded.

Evaluators

The group of recruiters was made up of scientific initiation 
fellows and master’s students who took part in training to standardize 
the interviews. The questionnaire consisted of sociodemographic, 
mental health, oral health, physical activity and quality of life 
questions, as well as a pain assessment. The average duration of 
the interview was 40 minutes. Further methodological details of 
the prospective cohort can be found in other studies9,10.

Tools

Demographic variables included gender (male and female), age 
(in years), color/race (white and yellow/black/brown/indigenous) 
and marital status (with a partner and without a partner). 
The individual socioeconomic variables were: schooling (complete 
years of education), family income (in minimum wages) and 
economic class (according to the Associação Brasileira de Empresas 
de Pesquisa [ABEP - Brazilian Association of Research Companies]: 
A/B; C; D/E)11.

The NMQ’s objective is to measure the presence of musculoskeletal 
symptoms in various anatomical areas of the body. These regions 
form three large groups, identified as the spine (neck, upper back 
and lower back), upper limbs (shoulders, elbows, wrists/hands) 
and lower limbs (hips, knees, ankles/feet), making up 9 items.

The questionnaire consisted of four questions which took 
into account the occurrence of symptoms in the last 7 days, the 
last 12 months, absence from work and leisure activities and 
consultation with a health professional in the last 12 months due 
to symptoms. The answers were dichotomous (yes/no) for each 
of the nine anatomical areas5,6. For this validation, data referring 
to the presence of symptoms in the last 7 days was used.

Ethical factors

All participants in the study were assured confidentiality and 
all signed the Free and Informed Consent Term (FICT) in two 
copies, keeping one of the copies for themselves. The project’s 
research protocol was approved by the UNISINOS research ethics 
committee (CEP 075/2010).
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(59.7%). As for socioeconomic status, most of the individuals 
belonged to class C (49.7%) with an average of 8.1 years of schooling 
and an average income of 6.1 minimum wages (Table 1).

Regarding the presence of pain, 42.1% of individuals reported 
symptoms in the last 7 days, while 71.1% reported symptoms 
in the last 12 months. The anatomical areas with the greatest 
presence of pain in the last 7 days were lower back (18.8%), knees 
(16.1%) and ankles/feet (16.0%), while in the last 12 months 
they were lower back (33.1%), ankles/feet (26.1%) and knees 
(25.8%) (Table 2).

Exploratory analysis

The EFA showed similar adjustment in the one- and two-
factor solutions for all indicators. In the two-factor solution, 
factor 1 included questions related to symptoms in the following 
body areas: neck, shoulders, upper back, elbows and wrists/
hands. It was therefore decided to call the factor “upper region”. 
In the second factor, the items relating to the lower back, hips, 
knees and ankles/feet remained and were called the “lower 
region” (Table 3).

The solutions with one or two factors showed adequate 
and within expectations CFI and TLI values, while the RMSEA 
values were 0.159 and 0.140 and the SRMR was 0.218 and 0.143, 
respectively. In both solutions the factor loadings were above 
0.3 (Table 3).

Statistical analysis

The MPLUS software, version 8.4, was used to analyze the data. 
Exploratory factor analysis (EFA) and confirmatory factor analysis 
(CFA) were carried out. The Chi-square (χ2), Comparative Fit 
Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error 
Approximation (RMSEA) and Standardized Root Mean Square 
Residual (SRMR) were used to assess the fit of the exploratory 
and confirmatory models. The Chi-square test was used to test 
whether the predicted covariance matrix fits the sample covariance 
matrix. For an acceptable fit, the χ2 value must accept the null 
hypothesis (p-value not significant>0.05)

The CFI and TLI’s objective, on the other hand, are to 
calculate the relative fit of the observed model and compare it 
with a base model; values above 0.90 indicate an adequate fit. 
The RMSEA aims to demonstrate whether the factorial model 
satisfactorily reproduces the sample covariance matrix, where 
measures of good fit are those with RMSEA ≤ 0.06. Finally, the 
SRMR, which expresses the average of the discrepancies between 
the modeled matrix and the observed one, has acceptable 
values of ≤ 0.08.

RESULTS

The majority of the sample was female (75.7%) and white 
(83.4%), the mean age was 54 and most of them had a partner 

Table 1. Distribution of individual-level demographic, socioeconomic and behavioral variables in adults from southern Brazil. 2013-2018, n=571.

Demographic variables
2013-2018

n Mean / % CI 95%

Gender

Male 139 24.3 21.5 - 27.5

Female 432 75.7 72.5 - 78.5

Age (years) 571 54 52.3 - 55.7

Marital status

No partner 341 59.7 55.1 - 64.2

Partner 224 40.3 35.8 - 44.9

Color/race

White 441 83.4 78.0 - 87.6

Yellow/black/brown/indigenous 101 16.6 12.4 - 22.0

Socioeconomic

Income in minimum wages 571 6.1 5.3 - 7.0

Schooling in years of study 571 8.1 7.4 - 8.8

Social class

D/E 36 6.5 4.7 - 9.0

C 271 49.7 42.9 - 56.6

A/B 239 43.8 36.1 - 51.7

CI: Confidence Interval.
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Confirmatory analysis

For the CFA in both solutions, covariances were included 
between certain items in order to improve the fitness, based on 
their theoretical plausibility, using the MODINDICES command. 

There were covariances for the one-factor solution between the 
items “shoulders” and “upper back”, “elbows” and “wrists/hands”, 
“lower back” and “hips” and between the items “knees” and 
“ankles/feet”. For the two-factor solution, the same covariances 
were included.

Table 2. Distribution of the prevalence of pain in the last 7 days and in the last 12 months, overall and according to pain site in adults. São Leopoldo, 
Rio Grande do Sul, Brazil, 2018. (n=571).

Location
Pain 7 days Pain 12 months

n % (CI 95%) n % (CI 95%)

General 237 42.1 (36.9-47.4) 401 71.1 (66.4-75.4)

Lower back 106 18.8 (15.6-22.5) 187 33.1 (28.8-37.6)

Ankles/feet 90 16.0 (12.6-19.9) 148 26.1 (22.4-30.3)

Knees 91 16.1 (13.1-19.7) 146 25.8 (22.1-30.0)

Fists/hands 73 12.9 (10.1-16.5) 125 22.1 (18.4-26.3)

Upper back 66 11.7 (8.8-15.4) 119 21.1 (17.2-25.5)

Shoulders 60 10.6 (7.8-14.3) 103 18.2 (13.9-23.5)

Neck 55 9.8 (7.7-12.3) 93 16.5 (14.1-19.2)

Hip 47 8.3 (5.7-12.0) 74 13.1 (10.3-16.5)

Elbows 35 6.2 (4.0-9.5) 56 9.9 (6.8-14.1)

CI: Confidence Interval.

Table 3. Exploratory factor analysis with the 9 items of the Nordic Questionnaire of Musculoskeletal Symptoms in Brazilian adults. 2018, n=571.

In the last week you’ve had problems 
(such as pain, tingling or numbness)  

in your:

Solution 1 Factor Solution 2 Factors

Residual 
Variance

Musculoskeletal 
symptoms General

Residual 
Variance

Upper  
region

Lower  
region

Neck 0.663 0.581 0.624 0.342 0.374

Shoulders 0.474 0.725 0.154 0.964 -0.105

Upper back 0.354 0.804 0.086 0.955 0.002

Elbows 0.166 0.913 0.153 0.717 0.332

Fists/Hands 0.019 0.990 0.029 0.778 0.381

Lower back 0.155 0.919 0.079 -0.124 1.000

Hip 0.053 0.973 0.036 -0.004 0.983

Knees 0.230 0.878 0.174 0.108 0.853

Ankles/feet 0.093 0.953 0.032 0.188 0.882

Adjustment and reliability indicators

Chi-squared (degrees of freedom), p-value 414 (27). p<0.001 228 (19). p<0.001

RMSEA (CI 90%) 0.159 (0.146-0.173) 0.140 (0.124-0.156)

CFI 0.947 0.971

TLI 0.929 0.945

SRMR 0.218 0.143

Correlation F1-F2 - 0.467

CI: Confidence Interval; RMSEA: Root Mean Square Error Approximation; CFI: Comparative Fit Index, TLI: Tucker-Lewis Index, SRMR: Standardized Root Mean Square 
Residual.
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The adjustment values in the CFA for the one-factor model 
were: Chi-square p<0.001, CFI = 0.993, TLI = 0.989, SRMR = 
0.061 and RMSEA = 0.063 (90% CI 0.047-0.079) (Figure 1). 
The adjustment of the two-factor solution showed similar values, 
including the significant chi-square, with the following results: 
chi-square p<0.001, CFI = 0.993, TLI = 0.989, SRMR = 0.056 and 
RMSEA = 0.063 (IC90% 0.048-0.080) (Figure 2). All factor loadings 
in both models were above 0.4.

DISCUSSION

This study found adequate fit values for the factor structure 
of the NMQ. The results of the exploratory factor analysis and 
confirmatory factor analysis showed that the tool can be used as a 
single factor or in a two-factor solution (upper and lower regions).

The chi-square values for both factorial solutions were 
significant, although these results do not indicate a good fit. 
Currently, it is argued that the use of chi-square is not a good 
indicator of fit due to its high sensitivity to sample size, and is 
subject to type I error12.

Although the RMSEA and SRMR indicators showed poor 
fit in the exploratory factor analysis in both solutions, in the 

Confirmatory Factor Analysis the RMSEA values were similar 
and represented good fit for one factor (0.06) and two factors 
(0.06). The same was true for the SRMR values, with close values 
indicating good fit in both solutions.

The two-factor solution is supported by the theoretical 
framework since musculoskeletal symptoms can be directly or 
indirectly affected by disabilities in adjacent joints13.

A randomized controlled study of individuals with unspecified 
low back pain showed that when there is concomitant pain in 
the lumbar and hip regions, exercises and stretches focused on 
the hip region reduced pain in the lumbar area (lower back), 
highlighting the association between these anatomical regions13. 
In addition, individuals with low back pain commonly report 
pain that radiates to the lower limbs, with two thirds of patients 
seeking care in primary and secondary care for low back pain 
having associated pain in the lower limbs14.

Other anatomical areas where there is a correlation with 
pain are the cervical spine (upper back) and shoulders. This 
relationship increases substantially with increasing age and can 
be explained by the fact that the nociceptive pathways coming 
from the cervical spine are close to each other, with pain often 
radiating to the shoulder region15.

Figure 1. Confirmatory factor analysis for the single-factor solution of the NMQ in Brazilian adults. 2018, n=571. MS = musculoskeletal symptoms; 
RMSEA = Root Mean Square Error Approximation; CFI = Comparative Fit Index, TLI = Tucker-Lewis Index, SRMR = Standardized Root Mean Square 
Residual.
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In a study of 600 individuals with injuries or isolated 
conditions in the hand or forearm, the authors found concomitant 
musculoskeletal complaints in the elbow, shoulder and neck in 
40% of the sample16. These data may be partly caused by peripheral 
and central sensitization, which makes early treatment of pain 
necessary to prevent progression to other sites.

Due to the structures of the shoulder and cervical spine being 
anatomically, neurologically and functionally related, pain and 
shoulder dysfunction are common in patients with cervical spine 
dysfunction17.

A prospective observational study carried out in the United 
States found that ankle pain with and without foot pain was 
associated with increased knee pain in individuals aged between 
50 and 79 years18. These findings corroborate the covariance 
found in the present study between the knee and ankle/foot 
regions.

In order to study the epidemiological data of MP, the NMQ has 
undergone a process of cross-cultural adaptation and validation in 
different countries, such as the USA, UK, Turkey, Iran, Thailand, 
Denmark and Brazil19,20.

In a systematic literature review on the validity and reliability 
of the NMQ, a reference author (2017) pointed out that of the 
15 studies found, 4 were carried out in Brazil20. The Brazilian 
studies carried out cross-cultural validation and assessed test-retest 

reliability, criterion validity and concurrent validity. It should be 
noted that none of these studies used a population-based sample.

In the present study, the answers referring to the presence of 
MP in the last 7 days were used to analyze the factor structure 
of the NMQ, as the results were consistent with the theoretical 
findings and with the objective of removing memory bias.

Another point is that this validation used a sample from a 
population-based study, providing support for new studies in 
which the tool can be used by health professionals and researchers 
in similar studies.

It should be noted that the tool has some limitations, such 
as the absence of a measure of symptom severity, as well as not 
indicating the origin of the injury. On the other hand, it is practical 
and easy to fill in.

CONCLUSION

This study provided evidence of the construct validity of the 
NMQ. Furthermore, the authors indicate its use in its original 
format with only one factor or its use in two factors (upper and 
lower region) thus supporting future research into pain in the 
country, presenting a new alternative use of the NMQ for the 
Brazilian population.

Figure 2. Two-factor confirmatory factor analysis of the NMQ in Brazilian adults. 2018, n=571. SO = sintomas osteomusculares. RMSEA = Root Mean 
Square Error Approximation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean Square Residual.
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