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A B S T R A C T   

Background: The reliability of the Nordic Musculoskeletal Questionnaire (NMQ) has not been evaluated in an 
unselected general population. The aim of this population-based follow-up study was to estimate the reliability 
between a self-administered NMQ-based questionnaire and a face-to-face interview performed approximately 
two months later. To interpret the results, we assessed the 1-year prevalence of various pain musculoskeletal pain 
locations. 
Methods: A random sample of 1201 participants in the fourth wave of the Trøndelag Health Survey were invited 
to a follow-up interview focusing on sleep and pain. A total of 232 (19%) participated a semi-structured inter
view, and the agreement with the corresponding answers in the musculoskeletal questionnaire in HUNT4 were 
evaluated by Cohen’s kappa statistics with 95% confidence interval (CI). The 1-year prevalence of the various 
pain sites was stratified by age and gender. 
Results: The reliability was good for chronic musculoskeletal pain (CMSP), chronic widespread musculoskeletal 
pain (CWMSP) and pain in hip and knee (kappa values between 0.63 and 0.68). Moderate kappa values between 
0.51 and 0.60 were found for pain in the neck, shoulder, elbow, wrist/hand, upper back, lower back, calf, ankle/ 
feet, and ≥7 pain sites. The 1-year prevalence was 54.3% for CMSP and 17.2 for CWMSP, substantially higher for 
women and among those aged 50 years or more. 
Conclusion: In this population-based study the reliability between interview and questionnaire was good to 
moderate for most pain locations. In particular, the self-administered musculoskeletal questionnaire seems to be 
a useful tool in identifying individuals with CMSP, CWMSP, and pain in hip and knee.   

1. Introduction 

Musculoskeletal disorders are ranked as one of the top ten causes of 
years lived with disability, most evident for lower back pain and neck 
pain (Global Burden of Disease, 2016). Musculoskeletal conditions 
constitute a major problem for the individuals affected and for the so
ciety with high economic burden for most countries in Europe (Woolf 
et al., 2012). 

In recognition of this high impact on health, epidemiological studies 
may increase our knowledge of musculoskeletal disorders in the general 
population. While musculoskeletal conditions are most accurately 
diagnosed by a careful patient history combined with clinical exami
nation and supplementary investigations (Yazici and Gibofsky, 1999), 

questionnaires are most often used in large-scale population-based 
studies with limited ability to make specific diagnoses of musculoskel
etal pain. On the other hand, the use of standardized questionnaire in 
large-scale population-based studies is an effective and inexpensive 
strategy to identify individuals and evaluate the impact of chronic 
musculoskeletal pain (CMSP). 

The standardized Nordic musculoskeletal Questionnaire (NMQ) was 
developed in the last part of 1980s (Kuorinka et al., 1987). During the 
last three decades NMQ is commonly used, in many clinical (e.g. 
López-Aragón et al., 2017) and in many Scandinavian population-based 
studies (Andersson et al., 1993; Bergman et al., 2001; Sirnes et al., 2003; 
Svebak et al., 2006; Hagen et al., 2011; Andorsen et al., 2014). The 
reliability of NMQ have been evaluated in several selected groups with a 
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short interval between test-retest (e.g. Kuorinka et al., 1987; Palmer 
et al., 1999; Pugh et al., 2015; Namnik et al., 2016; Yona et al., 2020; 
Gómez-Rodríguez et al., 2020). Although the NMQ is widely used in 
epidemiological studies, no previous studies have evaluated the reli
ability of specific body locations of CMSP in an unselected group of 
participants in a large population-based study. 

The aim of this longitudinal population-based study was to evaluate 
the reliability of single and multiple musculoskeletal pain sites between 
a self-administered questionnaire and a face-to-face interview per
formed approximately two months later. To better interpret the results, 
we also report the 1-year prevalence of the corresponding pain locations 
based on the face-to-face interview. 

2. Materials and methods 

2.1. The fourth Trøndelag Health Survey (HUNT4) 

The Trøndelag Health Study (HUNT) is one of the largest population- 
based surveys ever performed and have been conducted in four waves 
between 1984 and 2019 (Krokstad et al., 2013). In the adult version of 
HUNT4 performed in the period between September 2017 and March 
2019 all inhabitants aged 20 years or more in Nord-Trøndelag county of 
Norway were invited to participate. The HUNT4 survey included two 
questionnaires; questionnaire 1 (Q1) and questionnaire 2 (Q2), where 
Q2 contained a musculoskeletal questionnaire mainly adopted from the 
original NMQ supported by the Nordic Council of Ministers, and was 
initially translated into four Nordic languages, including Norwegian 
(Kuorinka et al., 1987). The current Norwegian version included the 
original screening question and the drawing, and compared to the 
original NMQ, check boxes for jaw, chest, calf and thigh were added in 
HUNT4, increasing the total number of pain locations from 9 included in 
HUNT2 and HUNT3 to 13 in HUNT4 (Fig. 1). As demonstrated by Fig. 1, 
the participants should answer “yes” or “no” on the screening question, 
and those who responded “yes” were asked to tic of one or more 
(maximum 13) pain locations on the drawing. 

Among 96,396 invited adult aged ≥20 years in HUNT4, a total of 
50,078 (58%) answered Q1, whereof 41,643 (44%) individuals 
answered Q2 (Fig. 2). 

2.2. HUNT4 sleep and pain study 

The present study is a part of a subproject of HUNT4 called “sleep 
and pain study” mainly focusing on sleep disorders and including invi
tation to ambulatory polysomnography (PSG) and neurophysiological 
measurements (Hagen et al., 2018, 2019; Filosa et al., 2021). A random 
sample of HUNT4 participants received an invitation letter sent by 
postal mail and informing about an initial interview focusing on sleep 
disorders. Questions about musculoskeletal pain were not mentioned in 
the invitation letter. 

2.3. Study population 

The main goal with the “sleep and pain study” was to perform at least 
200 PSGs. Based on a participation rate of <20% in the HUNT3 PSG- 
study (Uhlig et al., 2019), it was decided to send 1201 postal written 
invitations randomly to adult HUNT4 participants living in Stjørdal who 
had participated in HUNT4 in the period from September 4th, 2017 to 
November 30th, 2017. They should all have had responded to both 
HUNT questionnaires. No stratification by sex or age was performed. 
However, based on previous experience with HUNT3 (Uhlig et al., 
2019), we anticipated that participation would be higher among women 
than men, highest in the age group 60–69 years, and lowest in the age 
group 20–29 years. 

2.4. The semi-structured interview 

The semi-structured interviews were conducted for an average of two 
months after they had answered the questionnaire and performed by 
five medical doctors (three neurologists and two junior doctors) with 
special interest and competence of headache and pain disorders (Hagen 
et al., 2018, 2019). The interview questions were a copy of the muscu
loskeletal questions included in the Q2 of HUNT4 (Fig. 1). The partici
pants were initially asked the screening question “During the last year, 
have you had pain and stiffness in your muscles and joints that lasted for 
at least three consecutive months?” Those who answered “yes” were 
classified as having CMSPs, and they were also asked to mark the 
localization(s) in a drawing (Fig. 1), with the following 13 options: jaw, 
neck, shoulder, elbow, wrist/hand, chest, upper back, lower back, hip, 
knee, ankles/feet, tight and calf. During the semi-structured interview, 
the participants with CMSP were asked whether consultations and 
supplementary investigations (e.g., blood tests and imaging studies), 
had ended in a doctor-evaluated specific diagnosis. 

Fig. 1. English translation of musculoskeletal questions included in the scond 
questionnare of HUNT4 and replicated in the semi-structured interview. 
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2.5. The definition of chronic widespread musculoskeletal pain 

Chronic widespread musculoskeletal pain (CWMSP) was defined 
according to the 1990 criteria of the American College of Rheumatology 
(ACR) and included the pain in both sides of the body and CMSP from all 
of the following three regions: axial skeleton (neck, chest, upper back or 
lower back), above the waist (neck, shoulder, elbow, wrist/hand, chest 
or upper back) and below the waist (lower back, hip, knee or ankles/ 
feet) (Wolfe et al., 1990). Furthermore, we also made separate analyses 
for individuals having respectively 3–6 and ≥7 pain sites with specific 
relevance with the revised fibromyalgia 2016 criteria (Wolfe et al., 
2016). 

2.6. Missing data 

In the interview, two participants had missing data on the screening 
question. In the present study, they were both recoded to answering “no” 
based on negative response on the subsequent 13 pain questions. 

2.7. Ethics 

This study was approved by the Regional Committee for Ethics in 
Medical Research (#2018/2422/Rek Midt). The participants have given 
written informed consent. The HUNT4 project was also approved by the 
Norwegian Data Inspectorate. 

2.8. Statistics 

The reliability between questionnaire and interview for the corre
sponding CMSP locations were evaluated by Cohen’s kappa statistics 
with 95% CI. A kappa value of ≤0.20 is considered as poor, between 
0.21 and 0.40 as fair, between 0.41 and 0.60 as moderate, between 0.61 
and 0.80 as good, and between 0.81 and 1.00 as very good (Altman, 

1991). The correlation between the total number of pain sites (0–13) 
reported in the questionnaire and interview was calculated by Spear
man’s rank correlation coefficient with 95% CI. The 1-year prevalence of 
the various pain sites was estimated with 95% confidence interval (CI) 
stratifying for gender and for the age groups below 50 years and 50 years 
and above. IBM SPSS version 26 (Chicago, IL, USA) was used for the 
analyses. 

3. Results 

3.1. Descriptive data of the study population 

Of the 1201 randomly invited participants, 239 agreed to participate. 
Seven people could not attend the face-to-face interview because they 
were out of town, had a sick husband, were busy at work or had 
forgotten the invitation. A total of 232 underwent a semi-structured 
interview (19% participation rate) (Fig. 1). Among the 232 partici
pants, 15 did not answer the screening question in the second ques
tionnaire in HUNT4. Thus, 217 participants were included in the 
reliability analyses, whereas all 232 participants were included in the 
prevalence estimates. 

As demonstrated in Table 1, more women (65%) than men (35%) 
participated in the interview (n = 232). A total of 115 (50%) had ≥13 
years of education, and 75 (32%) were full-time workers. Mean BMI was 
27.3 kg/m2 and mean age 58.4 years (range, 22–89 years). Individuals 
aged between 20 and 39 years were less likely to participate, and 70% 
were in the age group 50–79 years (Table 1). Accordingly, the mean age 
was 57.8 years in the group of 217 persons (65% women and 69% aged 
50–79 years) who had completed with the self-administrated question
naire in HUNT4. 

Fig. 2. Diagram of the invited population according to type of participation in HUNT4.  
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3.2. Reliability between the self-administrated questionnaire and the 
interview 

The mean time interval between answering the self-administrated 
Q2 questionnaire in HUNT4 and attending the interview was 59 days 
(95% CI 56–62 days). As demonstrated by Table 2, the calculated kappa 
values ranged from 0.21 to 0.68. The kappa values were found to be 
good for CMSP (0.64, 95% CI 0.54–0.74), CWMSP (0.63, 95% CI 

0.50–0.76) and pain in the hip (0.67, 95% CI 0.55–0.79) and knee (0.68, 
95% CI 0.56–0.78). Kappa values ≥ 0.51 were found for pain the neck, 
shoulder, elbow, wrist/hand, upper back, lower back, calf, ankle/feet, 
and ≥7 pain sites (Table 2). The lowest estimated agreement between 
questionnaire and interview was found for pain in the chest and thigh, 
and for 1–2 pain sites and 3–6 pain sites, with kappa values ranging from 
0.21 to 0.33 (Table 2). A strong correlation between the questionnaire 
and the interview regarding total number of pain sites was found 
(Spearman’s rank correlation coefficient 0.72, 95% CI 0.65–0.78). 

3.3. One-year prevalence of chronic musculoskeletal pain (CMSP) 

The overall 1-year prevalence of CMSP was 54.3% (95%CI 
47.9–60.8) and of CWMSP 17.2% (95% CI 12.3–22.1) (Table 3). Among 
the 126 individuals with CMSP, 101 (80%) had unspecified pain, 
whereas the remaining 25 persons (20%) reported a doctor-evaluated 
diagnosis in the semi-structured interview; e.g. arthrosis (n = 13), fi
bromyalgia (n = 6) or other specified diagnoses like rheumatoid arthritis 
and spinal stenosis (n = 6). 

As demonstrated by Table 3, the highest 1-year prevalence of pain 
was localized in knee (23.7%), shoulder (22.4%), hip (22.0%), neck 
(21.5%), wrist/hand (20.7%), and lower back (20.7%), whereas the 
lowest prevalence was found for pain in the chest (5.6%) and jaw 
(4.7%). The 1-year prevalence were almost consistently higher for 
women compared to men, most evident for pain in the neck, shoulder, 
wrist/hand, upper back, hip, and ankle/feet (Table 3). For example, 
23.8% of women and 4.9% of men reported pain in the ankle/feet 
(Table 3). Furthermore, women were more likely to have ≥7 pain sites 
than men (14.6% versus 1.2%). On the other hand, more men than 
women reported less than three pain sites (33.3% versus 19.2%). 
Regarding the impact of age, higher 1-year prevalence of various pain 
locations were found for individuals aged 50 years and above than for 
those below 50 years of age, except for pain in the neck, shoulder, elbow, 
and upper back (Table 3). 

4. Discussion 

In this first follow-up study of an unselected population, we evalu
ated the reliability between an NMQ-based questionnaire and a face-to- 
face interview using a recommended design (Dunn, 1992). In line with 
previous clinical-based studies evaluating the reliability of the NMQ 
(Kuorinka et al., 1987; Palmer et al., 1999; Pugh et al., 2015; Namnik 
et al., 2016; Yona et al., 2020; Gómez-Rodríguez et al., 2020), the 
change-corrected agreement between interview and questionnaire was 
good (kappa value ≥ 0.60) or moderate with kappa values ≥ 0.51 for 
most pain locations. 

Identical kappa value (0.63) of CWMSP was found in the present 
study and in HUNT3 based on interview of 293 of HUNT3 participants, 
whereas a higher kappa value was found for CMSP in the present study 
(0.64) compared to the corresponding HUNT3 study (0.48) (Hagen 
et al., 2011). The reason for the better kappa value for CMSP in HUNT4 
is unclear. However, it should be mentioned that the 293 persons who 
participated in the reliability study in HUNT3 were younger (mean age 
52.3 vs. 58.4 years) and more likely to be men (51% versus 35%) 
compared to the present study population. Speculatively, lower occur
rence of CMSP in the reliability study of HUNT3 compared to HUNT4 
may, at least in part, explain the lower agreement reported in HUNT3. 

A kappa value ≥ 0.61 was also found for pain in the hip and knee, 
and kappa values ≥ 0.51 were found for pain in the neck, shoulders, 
elbows, wrist/hand, calf, upper and lower back, and for ≥7 pain sites. 
These results are in accordance with a previous clinical-based study 
reporting good reliability (kappa values between 0.63 and 0.90) of the 
upper body (Palmer et al., 1999). Based on these results, we may suggest 
that the self-administered musculoskeletal questionnaire seem to be a 
useful tool for all these pain locations. On the other hand, only fair 
agreement was found or pain in the thigh, chest and for 3–6 pain sites, 

Table 1 
Characteristics of the population participating in the interview (n = 232).   

Women n = 151 Men n = 81 Total n = 232 

Sex (%) 65.1 34.9 100 
Education level ≥13 years 65 50 115 
Full-time workers 42 33 75 
Mean BMIa, kg/m2 27.0 27.7 27.3 
Total HADS2 score 9.9 9.4 9.7 
Mean age, years 57.5 60.1 58.4 
Age range 22–83 23–89 22–89 
Age groups, years 
20–29 6 4 10 
30–39 13 4 17 
40–49 26 7 33 
50–59 32 20 52 
60–69 37 23 60 
70–79 4 19 50 
80–89 6 4 10  

a BMI = Body mass index 2. HADS=Hospital Anxiety and Depression Scale. 

Table 2 
Reliability measured by kappa values with 95% confidence intervals comparing 
various musculoskeletal pain locations based on questionnaire and interview (n 
= 217).  

Pain 
location 

Interview 
(n) 

Quesionnaire 
(n) 

False 
Positive 

False 
Negative 

Kappa 
values with 
95% CI 

CMSPa 116 119 21 18 0.64 
(0.54–0.74) 

Jaw 11 17 10 4 0.47 
(0.23–0.70) 

Neck 48 66 29 11 0.53 
(0.40–0.65) 

Shoulder 47 67 27 7 0.60 
(0.48–0.72) 

Elbow 28 29 12 11 0.54 
(0.38–0.70) 

Chest 12 10 6 8 0.33 
(0.07–0.59) 

Wrist/ 
hand 

48 56 24 13 0.52 
(0.39–0.66) 

Upper 
back 

28 32 13 9 0.58 
(0.42–0.73) 

Lower 
back 

44 62 29 11 0.51 
(0.37–0.64) 

Hips 44 48 14 10 0.67 
(0.55–0.79) 

Knee 51 52 13 12 0.68 
(0.56–0.78) 

Ankle/ 
feet 

42 49 18 11 0.60 
(0.47–0.73) 

Thigh 25 17 11 19 0.21 
(0.02–0.40) 

Calf 29 24 9 14 0.51 
(0.33–0.68) 

CWMSPb 37 51 20 6 0.63 
(0.50–0.76) 

3-6 pain 
sites 

42 51 29 20 0.33 
(0.18–0.48) 

≥7 pain 
sites 

21 29 14 6 0.55 (038.- 
0.72)  

a CMSP: Chronic musculoskeletal pain (screening question). 
b CWMSP: Chronic widespread musculoskeletal pain according to ACR 1990 

criteria. 
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respectively. The good agreement for ≥7 pain sites and only fair 
agreement for 3–6 pain sites are of relevance for the revised fibromy
algia 2016 criteria (Wolfe et al., 2016). Thus, the interpretation of 
questionnaire-based diagnosis of fibromyalgia using 3–6 pain sites 
should be done with great caution. It should be highlighted that the pain 
locations jaw, thigh, and calf were not a part of the NMQ and were 
included in the questionnaire for the first time in HUNT4. 

Several studies have adopted versions of the NMQ to other languages 
and cultures and analyzed the reliability of these questionnaires in 
different selected groups (Dawson et al., 2009; Legault et al., 2014; Pugh 
et al., 2015; Kahraman et al., 2016; Namnik et al., 2016; Alaca et al., 
2019; Gómez-Rodríguez et al., 2020). Most of them have performed a 
test-retest reliability analysis, were the same participants answered the 
same questionnaire twice with or without a certain time interval in 
between. The interval between answering the questionnaire twice varies 
from study to study from a mean time of hours/days to a few weeks 
(Dawson et al., 2009; Legault et al., 2014; Pugh et al., 2015; Kahraman 
et al., 2016; Namnik et al., 2016; Alaca et al., 2019; Gómez-Rodríguez 
et al., 2020). These test-retest studies have all found moderate to 
excellent reliability (kappa values ranging from 0.57 to 1.0). In the 
present study the mean time-interval between answering the question
naire and participating in the interview was nearly 2 months. Hence, the 
long re-test interval may possibly give a greater risk of changed in pain 
status for each participant which may reduce the agreement between 
questionnaire and interview. Stable pain symptoms are more likely with 
a shorter time interval, in particular for localized pain sites. On the other 
hand, longer re-test intervals than days or a few weeks may also reduce 
the risk of a memory effect where recall of previous answers can influ
ence the reliability (Dawson et al., 2009). Furthermore, it should be 
highlighted that the screening question asked about pain for at least three 
consecutive months during the last year. Thus, change in chronic MSC pain 
status during the next period are probably less likely. However, change 
of localized pain e.g. in chest and thigh are more common, impacting the 
degree of agreement between questionnaire and interview. 

4.1. Prevalence of musculoskeletal pain 

In the present study the overall prevalence of CMSP was 54.3% and 
of CWMSP 17.2%, and even higher figures were found for those aged 
≥50 years and among women. Interestingly, only 20% of those with 
CMSP reported having a doctor diagnosis explaining their pain, indi
cating that 80% have unspecified musculoskeletal pain. 

Several population-based Scandinavian studies have used the same 
definition of CMSP and CWMSP as in the present study (Andersson et al., 

1993, Bergman et al., 2001; Sirnes et al., 2003; Svebak et al., 2006; 
Hagen et al., 2011). In a prospective study performed in Tromsø in 
Norway from 1994 to 1995, the 1-year prevalence of CMSP and CWMSP 
were respectively 35.7% and 12.8% (Andorsen et al., 2016). In the same 
period in the Nord-Trøndelag County of Norway, the corresponding 
prevalence were 44.8% and 22.0% based on data from 64,490 partici
pants in HUNT2 aged 20 years or older (Hagen et al., 2011). Further
more, the 1-year prevalence of CMSP and CWMSP in Sweden were 
34.5% and 11.4%, respectively, substantially lower than our findings 
(Bergman et al., 2001). Later, in HUNT3 (2006–8), the prevalence of 
CMSP and CWMSP were estimated to be 47.9% and 20.0% respectively 
(Hagen et al., 2011). 

In the present study, pain located in the knee, hip, shoulder, and neck 
were the most the prevalent location of CMSP. In accordance, highest 
prevalence of pain the neck- and shoulder-region were also reported in 
other population-based studies (Andersson et al., 1993; Wijnhoven 
et al., 2006; Hagen et al., 2011; Andorsen et al., 2014). 

We found higher prevalence of CMSP among individuals aged 50 
years and above than among those below 50 years, in accordance with 
many other population-based studies (e.g. Bergman et al., 2001; Hagen 
et al., 2011; Andorsen et al., 2014). Furthermore, a peak in those aged 
50–59 years was reported in a Swedish survey (Andersson et al., 1993). 
Men were more likely to report 1–2 pain locations, whereas the opposite 
was found for 3–6 and ≥7 pain locations. Similarly, other 
population-based studies have found that women are more likely to have 
more severe or extensive musculoskeletal complaints compared to men 
(Wijnhoven et al., 2006; Andorsen et al., 2014). 

Overall, estimated prevalence of CWMSP from other studies in 
Europe using the ACR criteria varies from 4.2% to 23.9% (Wolfe et al., 
1995; Lindell et al., 2000; Bergman et al., 2001; McBeth et al., 2010). 
That leaves our estimation of CWMSP of 17.2% in the higher range 
compared to the other studies. Notably, in HUNT2, as the questionnaire 
did not include “pain in both sides of the body”-option, the definition of 
CWMSP used in prevalence estimations in HUNT2 and HUNT3 did not 
acquire this (Hagen et al., 2011). In example, the prevalence of CWMSP 
in HUNT3 increased from 20.0% to 23.6% not including “pain both sides 
of the body” option (Hagen et al., 2011). Accordingly, the prevalence of 
CWMSP in our study increased from 17.2% to 19.8% without including 
this option. During the last decades, some studies in Europe suggest the 
stable, but high prevalence of CMSP (Sjøgren et al., 2009), whereas 
other large-scale population-based studies have reported a trend of 
increasing prevalence of CMSP and CWMSP (Jiménez-Sánchez et al., 
2010; Hagen et al., 2011). Accordingly, comparing the overall 1-year 
prevalence of CMSP in HUNT2 (44.8%), HUNT3 (47.9%) and the 

Table 3 
One-year prevalence with 95% confidence intervals of multiple musculoskeletal pain locations separated by age and gender.  

Pain location Number <50 years of age (n = 60) ≥50 years of age (n = 172) Men (n = 81) Women (n = 151) Overall (n = 232) 

CMSPa 126 51.7 (38.7–64.7) 55.2 (47.7–62.7) 45.0 (33.9–56.1) 58.9 (51.0–66.9) 54.3 (47.9–60.8) 
Jaw 11 0 6.4 (2.7–10.1) 0 7.3 (3.1–11.5) 4.7 (2.0–7.5) 
Neck 50 25.0 (13.7–36.3) 20.4 (14.3–26.4) 9.9 (3.2–16.5) 27.8 (20.6–35.0) 21.6 (16.2–26.9) 
Shoulder 51 23.3 (12.3–33.4) 21.5 (15.3–27.7) 11.1 (4.1–18.1) 27.8 (20.6–35.0) 22.4 (17.1–27.8) 
Elbow 30 13.3 (4.5–22.2) 12.8 (7.8–17.8) 6.2 (0.8–11.5) 16.6 (10.6–22.6) 12.9 (8.6–17.3) 
Chest 13 5.0 (0.0–10.7) 5.8 (2.3–9.4) 1.2 (0.0–3.7) 8.0 (3.6–12.3) 5.6 (2.6–8.6) 
Wrist/hand 48 18.3 (8.3–28.4) 21.5 (15.3–27.7) 7.4 (1.6–13.2) 27.8 (20.6–35.0) 20.7 (15.4–25.9) 
Upper back 29 15.0 (5.7–24.3) 11.6 (6.8–16.5) 2.5 (0.0–5.9) 17.9 (11.7–24.1) 12.5 (8.2–16.8) 
Lower back 48 16.7 (7.0–26.4) 22.1 (15.8–28.4) 14.8 (6.9–22.7) 23.8 (17.0–30.7) 21.1 (15.8–26.4) 
Hips 51 15.0 (5.7–24.3) 24.4 (17.9–30.9) 8.6 (2.4–14.9) 29.1 (21.8–36.5) 22.0 (16.6–27.4) 
Knee 55 13.3 (4.5–22.2) 27.3 (20.6–34.1) 17.3 (8.9–25.7) 27.2 (20.0–34.3) 23.7 (18.2–29.2) 
Ankle/feet 45 11.7 (3.3–20.0) 22.1 (15.8–28.4) 9.9 (3.2–16.5) 24.5 (17.6–31.4) 19.4 (14.3–24.5) 
Thigh 27 10.0 (2.2–17.8) 12.2 (7.3–17.2) 2.5 (0.0–5.9) 16.6 (10.6–22.6) 11.6 (7.5–15.8) 
Calf 32 11.7 (3.3–20.0) 14.5 (9.2–19.9) 7.4 (1.6–13.2) 17.2 (11.1–23.3) 13.8 (9.3–18.3) 
CWMSPb 40 15.0 (5.7–24.3) 18.0 (12.2–23.8) 4.9 (0.1–9.8) 23.8 (17.0–30.7) 17.2 (12.3–22.2) 
1-2 pain sites 56 23.3 (12.3–34.4) 24.4 (17.9–30.9) 33.3 (22.8–43.8) 19.2 (12.9–25.6) 24.1 (18.6–29.7) 
3-6 pain sies 47 21.7 (10.9–32.4) 19.8 (13.8–25.8) 11.1 (4.2–18.1) 25.2 (18.2–32.2) 20.3 (15.1–25.5) 
≥7 pain sites 23 6.7 (0.2–13.2) 11.1 (6.3–15.8) 1.1 (0.0–3.7) 14.6 (8.9–20.3) 9.9 (6.0–13.8)  

a CMSP: Chronic musculoskeletal pain. 
b CWMSP: Chronic widespread musculoskeletal pain according to ACR 1990 criteria. 
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present HUNT4 sub-study (54.3%), an increasing trend may be assumed. 
It should be highlighted that the present study was performed one year 
before the covid-19 pandemic outbreak. Interestingly, an increasing 
trend in the occurrence of CMSP and CWMSP have been suggested 
because of the covid-19 pandemic (Memari et al., 2020). Regarding this 
prediction, it may be of relevance that the use of computers and digital 
meetings have become more frequent than during the pandemic period, 
and computer- and mobile-usage has been associated with musculo
skeletal pain (Punamäki et al., 2007). Thus, future population-based 
studies performed after the outbreak of covid-19 pandemic will be of 
particular interest regarding occurrence of CMSP. 

4.2. Study strengths and limitations 

The strengths of this study were the population-based study design 
inviting a random sample of participants, the use of semi-structured 
interview performed by doctors with special competence of pain disor
ders, and that the majority of questions included in the interview and 
questionnaire was based on NMQ. The random invitation reduces the 
risk for selection bias. 

Furthermore, the invitations to the sub-study did not mention that 
the interview would contain questions considering musculoskeletal 
pain. This gives a lower risk of selection bias toward people with special 
interest in musculoskeletal pain. The present study included 232 par
ticipants. For the reliability analysis, Altman recommend at least 50 
subjects for evaluation of the measures (Altman, 1991). Other studies 
testing validity and reliability of the NMQ have included from 39 to 312 
participants ((Dawson et al., 2009; Legault et al., 2014; Pugh et al., 
2015; Kahraman et al., 2016; Namnik et al., 2016; Alaca et al., 2019; 
Gómez-Rodríguez et al., 2020). Hence, we can say that our study is in the 
higher range of number of participants compared to other reliability 
studies. 

There are limitations that must be considered. Most participants 
were aged 50–79 years and a higher number of women than men agreed 
to attend. The interviews were performed during daytime, which may 
make the working population less likely to attend the interviews. 
Because female gender and older age are more likely to suffer from 
CMSP, this might contribute to an overestimation of the overall 1-year 
prevalence figures in our study. In addition, the subproject mainly 
focused on sleep disorders. The population had an overrepresentation of 
individuals with insomnia (Filosa et al., 2021), which may be a result of 
interest-related participation. Thus, we could not rule out the possibility 
that this selection bias could have interfered with the prevalence rates of 
musculoskeletal pain. 

Other population-based questionnaire-based studies estimating 
prevalence of CMSP in Norway have included several thousand partic
ipants and had participation rates of 42–69% (Sirnes et al., 2003; Hagen 
et al., 2011; Andorsen et al., 2014). Hence, generalization of our prev
alence figures should be done with caution considering the very low 
participation rate of 19%. In addition, our relatively low sample size of 
232 participants, gave relatively wide confidence intervals of our 
prevalence estimates. Finally, as mentioned above, the time interval 
between the questionnaire and interview was approximately 2 months 
which may have reduced the possibility of stable pain symptoms, 
impacting the level of agreement. 

5. Conclusions 

In this first population-based follow-up study evaluating reliability, 
the self-administrated NMQ-based HUNT4 musculoskeletal question
naire was found to have moderate to good reliability for most pain lo
cations. In particular, the questionnaire seems to be a useful tool to 
identify CMSP, CWMSP and pain in the hip and knee. Only fair agree
ment was found for pain in the chest and thigh as well as for 3–6 pain 
locations. Thus, interpretation of these locations should be done with 
caution. 
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