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ABSTRACT   

Musculoskeletal pain is common and several variables have shown to be prognostic 

regardless of primary pain site. In recent years, epidemiological studies have reported 

multisite pain to be common in the general population. However, few studies have 

investigated the number of pain sites and the association with prognostic variables in a 

clinical sample. The objective of this study was to describe the number of musculoskeletal 

pain sites in patients seeking physiotherapy and investigate the association between the 

number of pain sites and prognostic variables. The study sample consisted of 742 individuals 

with either neck, shoulder, or back complaint as well as individuals with osteoarthritis of the 

hip or knee. A multisite pain / complex condition was also included. This study used a cross-

sectional design with self-report questionnaires. The Standardised Nordic Questionnaire was 

used to measure the number of pain sites. The results showed multisite pain to be prevalent in 

the study sample. Individuals with osteoarthritis of the hip or knee and individuals with 

complaints in the shoulder and the back showed similarities in the number of pain sites. These 

complaint groups reported fewer pain sites than individuals with neck complaints. The 

multisite pain / complex group had the highest prevalence of multisite pain. Lower age, 

female gender, higher BMI, and a more severe / worsen level on all included prognostic 

variables were associated with a higher number of pain sites. Results from the stepwise 

backward regression analysis showed that lower age, higher BMI, female gender, and a more 

severe  /worsen level of pain intensity, pain duration, work ability, and mental distress, 

demonstrated the strongest association with an increasing number of pain sites, accounting for 

30% of the variance. In the discussion, the number of pain sites is compared to previous 

research and important variables are discussed. The need for a holistic treatment regime and 

more attention on the number of pain sites in clinical samples is addressed. 

 

Keywords: Multisite pain; Single site pain; Biopsychosocial patient characteristics; Physical 

therapy; Primary care; Activity restrictions; Fear-avoidance; Self-efficacy, Sleeping quality; 

Disability.  
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INTRODUCTION 

Musculoskeletal pain is common in the general population (Christensen, Johansen & 

Knardahl, 2017; Ihlebæk, Brage, Natvig & Bruusgaard, 2010; Picavet & Schouten, 2003;  

Vos et al., 2017), with a global prevalence estimated to be 30% (Cimmino, Ferrone, & Cutolo, 

2011). Nearly 1 in 12 have musculoskeletal complaints that have lasted for at least 15 days 

(Hagen, Svebak & Zwart, 2006), 51% have complaints that have lasted for more than three 

months (Holth, Kine, Werpen, Zwart & Hagen, 2008) and 91% have experienced 

musculoskeletal pain during the past 12 months (Kamaleri, Natvig, Ihlebaek, Benth & 

Bruusgaard, 2008).  

Musculoskeletal pain is an important reason for individuals seeking medical care (Kinge, 

Knudsen, Skirbekk & Vollset, 2015; Mose, Christiansen, Jensen & Andersen, 2016; 

Steinsbekk, Adams, Sibbritt, Jacobsen & Johnsen, 2007). It is the leading course of pain-

related disability, and next to mental health conditions, the largest contributor to global 

disability in general (Vos et al., 2017). 

Studies have reported a relationship between musculoskeletal pain and lack of physical 

activity, reduced health-related quality of life, loss of independence, and depressive symptoms 

(Ang, Kroenke & McHorney, 2006; Klinedinst, Resnick, Yerges-Armstrong & Dorsey, 2015; 

Kovacs, Abraira, Zamora, & Fernández 2005; Martinez et al., 2001; Tüzün, Albayrak, Eker, 

Sözay & Daşkapan, 2004). It is also a major cause of work loss, early retirement and 

decreased national production (Schofield et al., 2015; Schofield et al., 2012). As a 

consequence, musculoskeletal pain places burdens on those individuals experiencing it, as 

well as the society more broadly (Briggs et al., 2016; Hoy et al., 2014; Murray et al., 2012) 

Estimating the global burden of musculoskeletal pain is complex due to its health-related and 

financial impact on different levels of society (Blyth, Briggs, Schneider, Hoy & March, 

2019). Despite the difficulties, it is estimated that the total socio-economic expenditure and 

social service expenses were somewhere in between 69-73 billion NOK in Norway in 2009 

(Lærum et al., 2013, p.19). Due to the extensive burden, literature discuss interventions 

addressing musculoskeletal pain to be a priority (Briggs et al., 2018; Woolf, Erwin & March, 

2012) 

Health care providers seek to provide the best possible care to the patient. To do so, provide 

the right treatment to the right patient at the right time is crucial (Haldorsen, 2003). This 

process includes evaluation and use of best available evidence (Cleland, Noteboom, Whitman 
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& Allison, 2008; Manske & Lehecka, 2012) In musculoskeletal care, this process has 

traditionally been based on pathoanatomic diagnostic labels (Ludewig et al., 2017). A method 

widely used is “The International Classification of Primary Care” (ICPC) which is a valid and 

reliable tool for classifying musculoskeletal disorders (Nielsen, Aaen-Larsen, Vedsted, 

Nielsen & Hjøllund, 2008). Also, other methods exists (Botsis, Bassøe, & Hartvigsen, 2010).  

The most common musculoskeletal pain site is the low back followed by the neck, and the 

shoulder, respectively (Coggon et al., 2013; de Vos Andersen, Kent, Hjort & Christiansen, 

2017). The most common “rheumatic” disorder is osteoarthritis, which most often affects the 

knee or the hip joint (Arden & Nevitt, 2006; Newman et al., 2003), and fibromyalgia (Clauw, 

2014). 

Several biopsychosocial patient characteristics have shown to be prognostic regardless of 

anatomical pain site. Among identified prognostic variables are the number of pain sites 

(Artus, Campbell, Mallen, Dunn, & van der Windt, 2017; Green et al., 2018), pain intensity 

(Artus et al., 2017; Valentin et al., 2016), pain duration (Artus, van der Windt, Jordan, & 

Croft, 2014; de Vos Andersen et al., 2017; Valentin et al., 2016) work-ability (Lagersted-

Olsen, Bay, Jørgensen, Holtermann, & Søgaard, 2016), activity restriction (Artus et al., 2017; 

Valentin et al., 2016), sleep quality (Mundal, Gråwe, Bjørngaard, Linaker, & Fors, 2014), 

mental distress (Artus et al., 2014; de Vos Andersen et al., 2017), fear-avoidance (de Vos 

Andersen et al., 2017) and pain self-efficacy (Artus et al., 2014; Denison, Asenlöf, & 

Lindberg, 2004). These findings are interesting as future prognosis seems to be more 

influenced by psychological, physiological, and social factors than the specific site of pain or 

the assumed cause of pain. 

In recent years, there has been increased attention regarding the number of musculoskeletal 

pain sites in the general population (e.g. Coggon et al., 2013; Kamaleri, Natvig, Ihlebaek & 

Bruusgaard, 2008; Natvig, Ihlebæk, Grotle, Brage & Bruusgaard, 2010). Studies have 

reported multisite pain to be more common the single-site pain and prevalent in 40-75% of the 

study sample (Carnes et al., 2007; Kamaleri et al., 2008a; Mundal et al., 2016; Pan et al., 

2017; Thapa, Shmerling, Bean, Cai & Leveille, 2018). A relation has been reported between 

the number of pain sites and disability (Bruusgaard, Tschudi-Madsen, Ihlebæk, Kamaleri & 

Natvig, 2012), sick leave (Andersen, Frydenberg, & Mæland, 2009; Mose et al., 2016; de 

Fernandes & Burdorf, 2016) and disability pensioning (Kamaleri et al., 2009). Furthermore, 

multisite pain is more severe and disabling than single-site pain (Kamaleri et al., 2008b; 

Leveille, Bean, Ngo, McMullen & Guralnik, 2007; Peat, Thomas, Wilkie & Croft, 2006). 
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Studies have also reported poorer prognosis (Nordstoga, Nilsen, Vasseljen, Unsgaard-Tøndel 

& Mork, 2017; Vasseljen, Woodhouse, Bjørngaard & Leivseth, 2013) and less effective 

treatment (Dunn, Jordan & Croft, 2011; Moradi et al., 2010) in individuals experiencing 

multisite pain. As a result, it has been suggested that counting the number of pain sites may 

serve as a method for identifying individuals with risk for disability (Natvig, Ihlebæk, 

Kamaleri & Bruusgaard, 2011; Neupane, Miranda, Virtanen, Siukola & Nygård, 2011). 

Despite the consequences of multisite pain, most studies on musculoskeletal pain have 

focused on site-specific pain site or regional distribution (Huisstede et al., 2008; Walker-

Bone, Palmer, Reading, Coggon, & Cooper, 2004) which may give a fragmented picture 

(Gummesson, Atroshi, & Ekdahl, 2004) and may explain why some therapy interventions fail 

to show an effect.  

Few studies have investigated the number of pain sites in a clinical sample and the prevalence 

of this pain characteristic is therefore limited. A better understanding of the number of pain 

sites and its relationship to prognostic patient characteristics will increase the current 

understanding of this pain characteristic, help identify individuals who might benefit from a 

more holistic treatment approach, influence the financial burden of musculoskeletal pain and 

help future research in improvement and development of treatment approaches. 

The objective of this study is therefore twofold. First, to describe the number of 

musculoskeletal pain sites in patients seeking physiotherapy in primary care due to complaint 

in common musculoskeletal pain sites, and second, investigate the association between the 

number of musculoskeletal pain sites and biopsychosocial patient characteristics known to be 

important prognostic variables regardless of primary pain site.  
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METHOD 

STUDY DESIGN 

This cross-sectional study is part of a larger ongoing project. For more details about the 

project see Evensen et al. (2018). 

SETTING  

Individuals seeking physical therapy between June 2015 to June 2019 in nine municipalities 

of Norway (Oslo, Drammen, Ski, Kongsberg, Stavanger, Trondheim, Orkanger, Rindal, and 

Alta) were on their first encounter asked to participate in the project. All five health regions of 

Norway are represented. 

During the consultation, the physiotherapists categorized the patients in one of the five 

following complaint groups: neck, shoulder, back, hip, or knee. A sixth category, multisite / 

complex pain, was based on the patient-reported history, the number of pain sites, the overall 

severity of the patient's symptoms, and clinical examination. The categorization of patients 

was decided entirely by the treating physiotherapist. Other variables specifying the reason for 

the encounter could also be filled out. Available variables were myalgia, tendinopathy, 

arthrosis, rheumatism disease, heart disease, asthma and lung disease, asthma and stroke, 

central neurological disease, peripheral neurological disease, cancer, headache/ migraine, 

dizziness, trauma ligament, trauma fracture, trauma muscle, operation-postoperative 

rehabilitation, pain more than six months, psychological health, lymph disease, elderly with 

reduced function, dementia or reduces cognitive function and other. Multiple markings were 

possible. A free text variable made it possible for the physiotherapist to note with own words 

information regarding symptoms, complaints, diagnosis, pathology, thoughts, functional level, 

etc. If the patient had consulted a doctor in advance and been diagnosed with an ICPC-code 

this code was also noted. 

After categorization by the physiotherapist, the patient received a package of self-report 

questionnaires based on physiotherapy evaluation and reason for the encounter. The package 

of self-report questionnaires included general and disease-specific questionnaires and was 

completed either by using an e-tablet or through a web-link sent by e-mail. The data from all 

patients were copied from the Infopad-server to a secure server with in-memory encryption 

for research data at the University of Oslo (Services for Sensitive Data, TSD). Data 

management is done according to the quality assurance system of the University of Oslo. The 

software for data collection is provided by Infopad AS (www.infopad.no). 

http://www.infopad.no/
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ETHICS  

Project information and consent forms were available in both Norwegian and English. 

The FYSIOPRIM project was approved by the Regional Committees for Medical and Health 

Research Ethics in Norway (REC no. 2013/2030) and registered in ClinicalTrails.gov on 

August 13th, 2018 (retrospectively registered). Identifier: NCT03626389. Anonymous data 

can be provided on request. 

PARTICIPANTS AND CATEGORIZATION OF PARTICIPANTS 

The research sample in the present study is patients seeking physical therapy because of 

common musculoskeletal pain. Two different strategies were used for inclusion because: i) a 

large number of available individuals were not diagnosed with an ICPC-code, ii) reviewing 

individuals with an ICPC-code contributed to the development of inclusion and exclusion 

guidelines for individuals in both strategies, iii) frequency analysis of individuals with ICPC-

codes was necessary to determine the most common anatomical pain sites, and iv) inclusion 

of individuals entirely based on the physiotherapist categorization in the complaint groups 

would increase the probability of inclusion bias (Russell et al., 2019).  

In both strategies, both genders were included, and the following exclusion criteria applied: i) 

Individuals younger than 20 years, ii) individuals with BMI lower than 18.49 because of 

uncertainty regarding unknown other pathology, iii) individuals reporting zero pain sites, iv) 

individuals with missing data on 4≤ included variables, and v) extreme values like BMI>100 

and age> 120.  

Inclusion method one  

Inclusion method one was based on the ICPC-code set by the general practitioner. Individuals 

diagnosed with an ICPC-code from the following ICPC-chapters were automatically 

excluded: A, B, D, F, H, K, N, P, R, S, T, U, W, X, Y, and Z. Individuals diagnosed with an 

ICPC-code from the L-chapter which represents musculoskeletal pain were included in further 

analysis. A frequency analysis was performed to determine the most common pain site 

according to ICPC-code. Different ICPC-codes referring to the same anatomical pain site 

were investigated for between-group differences on all descriptive variables.  If the groups 

showed general similarities and did not differ completely, these were collapsed to represent a 

complaint group.  
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Inclusion method two 

First, criteria and characteristics for all ICPC-codes from the L-chapter were reviewed to 

detect possible codes for inclusion in method two (WHO, 2005, p.83-91). That is, ICPC-codes 

not referring to a specific anatomical site that still could contain individuals with pain in a 

common anatomical site. Second, all variables specifying the reason for encounter for all 

included and excluded individuals with an ICPC-code were investigated. Frequent 

combinations of marking variables and descriptions in the free text variable were noted and 

used site-specific inclusion and exclusion guidelines. ICPC-codes detected in the first step 

were not used in the second step. Third, all variables specifying the reason for encounter were 

reviewed systematically and in detail. If the variables satisfied the site-specific guidelines, the 

individual was included in the present study.  

The combinations of variables are nearly endless. Therefore, only the general exclusion 

criteria are presented. Individuals were excluded from the present study if: i) there was 

insufficient evidence regarding the pain site or symptoms, ii) if one of the following variables 

were filled out: rheumatism, central neurological disease, peripheral neurological disease, 

stroke, asthma or cancer, iii) indications of rheumatism, central neurological disease, 

peripheral neurological disease, stroke, asthma or cancer in the free text variable, and iv) 

indication of post-operative treatment after arthroscopy because of hip or knee osteoarthritis. 

A detailed presentation of both inclusion and exclusion guidelines can be found in appendix 1. 

VARIABLES  

All outcome variables were self-reported using questionnaires and measured at first 

encounter.  Only general questionnaires have been used in the present study, enabling a 

between-group comparison between patients with different complaints.  

Descriptive variables  

Participants self-reported their age. Gender was categorized as either male or female. Data on 

height (cm) and weight (kg) were reported, and body mass index (BMI) was calculated and 

categorized into one of the four categories recommended by the WHO: ‘‘underweight (BMI < 

18.49 kg/m2)”, ‘‘normal (BMI 18.5–24.9 kg/m2)”, ‘‘overweight (BMI 25.0–29.9 kg/m2)”, 

and ‘‘obese (BMI > 30.0 kg/m2)” (WHO, 2000, p.9).  The following response categories 

applied for education level: “primary school or lower”, “high school”, “up to 4 years of 

college/university” and “more than 4 years of college/university”. If two alternatives were 
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selected, the response representing the highest level of education was used. The variable 

assessing education level was dichotomized into “high school or less” (primary school or 

lower and high school) and “higher education” (Up to 4 years of college/university and more 

than 4 years of college/university) according to previous research (Suri et al., 2010). For 

material status, the following four categories applied: “married/cohabiting,” “divorced,” 

“widow/widower,” and “single.” Smoking behaviour and use of analgesics was assessed by 

answering a yes-no question, “do you smoke daily?” and “have you used pain medication the 

last week?”, respectively. Physical activity level was estimated by using an index considering 

physical activity frequency, intensity, and duration (Kurtze, Rangul, Hustvedt, & Flanders, 

2008). The frequency was assessed by answering the question “How often do you exercise 

during a week?”. Responses include: “never”, “once”, less than once”, “2-3 times” and 

“approximately every day”. The intensity was assessed by answering the question “How hard 

do you exercise?”. Responses include: “easy without sweating and getting breathless”, 

“getting breathless and sweating” and “almost completely to exhaustion”. The duration was 

assessed by answering the question “For how long do you exercise each time?”. Responses 

include “Less than 15 min”, “15-29 min”, “30 min -1h” and “>1 h”. The index and self-

reported physical activity questionnaire is a valid and reliable tool for measuring leisure-time 

physical activity (Kurtze et al., 2008). 

Outcome variable  

The number of pain sites was evaluated using the body map from the Standardised Nordic 

questionnaires. The questionnaire asks participants to mark regions on the body with 

complaints during the last week on a body figure. The number of body regions ranges from 0 

to 10 and includes the head, neck, shoulders, upper back, low back, elbows, wrists/hands, 

hips/thighs, knees, and ankles/feets. Multiple answers were possible. The Standardised Nordic 

questionnaires is a valid and reliable questionnaire measuring the number of pain sites and is 

applicable for cross-sectional studies (Kuorinka et al., 1987). The present study categorized 

the sample into the following number of pain sites groups: “1 pain site”, “2-3 pain sites”, “4-5 

pain sites”, and “6≤ pain sites”, a categorization used in previous research (Nordstoga et al., 

2017) 

Patient characteristics 

Pain duration was assessed using item 1 from the Örebro Musculoskeletal Pain Screening 

Questionnaire short form (ÖMPSQ-short): “How long have you had your current pain 
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problem?”. The item contains ten responses: “0-1 week”, “1-2 weeks”, “3-4 weeks”, “4-5 

weeks”, “6-8 weeks”, “9-11 weeks”, “3-6 months”, “6-9 months”, “9-12 months” and “>1 

year”. The ÖMPSQ-short has a good predictive ability in primary care settings and is 

appropriate for screening long term work disability (Linton, Nicholas & Macdonald, 2011). 

Pain duration was grouped in the following three categories: “<3 months”, “3≤12 months” 

and “>1 year” according to previous research (Meisingset et al., 2020).  

Pain intensity last week was assessed using item 2 from the ÖMPSQ-short: “How would you 

rate the pain that you have had during the past week?”. Individuals rates their pain on an 11-

point numerical rating scale ranging from 0 (no pain) to 10 (pain as bad as it could be). The 

numerical ranting scale is a valid tool measuring pain (Ferreira-Valente, Pais-Ribeiro & 

Jensen, 2011)  

Work ability was assessed by using the Work Ability score (El Fassi et al., 2013). The Work 

Ability score consists of a single question: “What is your current work ability compared with 

the lifetime best?”. Individuals respond on an 11-point numerical scale ranging from 0 

(cannot work, risk) to 10 (working at best). The Work Ability score is a useful tool for 

assessing work ability and it has shown a strong correlation with the seven-item work ability 

index (Ahlstrom, Grimby-Ekman & Dellve, 2010; El Fassi et al., 2013)  

Daily activity restriction was assessed by answering the question “Due to pain or complaints, 

how much reduced is your activities of daily life?”. Response options include: “very much 

reduced”, “quite reduced”, “slightly reduced” and “not reduced”. A graded classification of 

pain-related disability has shown acceptable reliability and validity, and the method is 

supported for use in primary care (Von Korff, Ormel, Keefe & Dworkin, 1992). Activity 

restrictions were dichotomized by collapsing “very much reduced” and “quite reduced” to 

“activity restrictions” and by collapsing “slightly reduced” and “not reduced” to “normal 

activity functioning”.  

Fear-avoidance was measured using item 10 from ÖMPSQ-short. Individuals were asked to 

respond to the statement: “I should not do my normal activities or work with my present 

pain?” on an 11-point numerical scale ranging from 0 (disagree) to 10 (completely agree). A 

higher score indicates a higher level of fear-avoidance.  

Pain self-efficacy was measured using the 2-item version of the Pain Self-Efficacy 

Questionnaire. The questionnaire consists of two statements: “I can do some form of work, 
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despite pain”, and “I can live a normal lifestyle, despite pain”. Response options range from 0 

(not at all) to 6 (completely confident) on both questions. Both answers were collapsed 

resulting in a score ranging from 0-12. A higher score indicates higher levels of pain self-

efficacy. The 2-item version of the Pain Self-Efficacy Questionnaire is a valid and robust 

measure of pain self-efficacy (Nicholas, McGuire & Asghari, 2015) 

Sleep quality was assessed using the sleep item from the 15D questionnaire. The sleep item 

has five response options: “I am able to sleep normally”, “I have slight problems with 

sleeping”, “I have moderate problems with sleeping”, “I have great problems with sleeping”, 

and “I suffer severe sleeplessness”. The 15D is a valid, reliable, and sensitive tool for 

assessing the quality of life (Sintonen, 2001). Sleep quality was dichotomized by collapsing “I 

am able to sleep normally” and “I have slight problems with sleeping” to “adequate sleep”, 

and by collapsing “I have moderate problems with sleeping”, “I have great problems with 

sleeping” and “I suffer severe sleeplessness” to “sleeping problems”. Similar groupings have 

been used in previous research (Meisingset et al., 2020; Mundal et al., 2014) 

Mental distress was measured using the 10-item version of the Hopkins Symptom Check List 

(Derogatis, Lipman, Rickels, Uhlenhuth & Covi, 1974), a valid tool in a primary care setting 

(Haavet, Sirpal, Haugen, & Christensen, 2011). Items are scored on a scale ranging from 1 

(not at all) to 4 (very much/ extremely).  

STUDY SIZE 

Power analysis has not been conducted. 

STATISTICAL ANALYSIS 

Frequency analysis, histograms, scatterplot, and cross tables were conducted to become 

familiar with the raw data.  

Descriptive statistics and frequency analysis were conducted to describe the characteristics of 

the study sample and other variables. Normally distributed variables were presented as mean 

and standard deviation (SD), non-normally distributed variables were presented with a median 

and inter quartile range [IQR], and frequencies were presented with percentages. The number 

of individuals responding and the percentage of the total study sample were presented. This 

results in an indirect presentation of missing data. The number of individuals responding in 

each response category and valid percent was presented.  
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Between-group differences were analysed using Chi-square test for on variables of nominal 

scale, Kruskal–Wallis test for skewed or not normally distributed variables, and one-way 

analyses of variance (ANOVA) for normally distributed variables. A post hoc test 

(Bonferroni) was used to confirm differences. 

This study completed a simple linear regression, an adjusted multivariable regression, and a 

stepwise backward regression analysis. In the simple linear regression analysis, all 

biopsychosocial patient characteristics were analysed individually for the association with the 

number of pain sites. In the adjusted multivariable regression analysis, all biopsychosocial 

patient characteristics were included together for the effect of biopsychosocial patient 

characteristics on the number of pain sites. The adjusted model contains all variables under 

consideration and may include irrelevant variables with no significant association with the 

number of pain sites leading to a needlessly complex model. Therefore, a stepwise backward 

regression analysis was conducted to get a simple and easily interpretable model consisting of 

important variables for the number of pain sites. The stepwise backward regression analysis 

was conducted by removing the variable with the highest p-value in the full model (same as 

the adjusted model) until the stopping rule was satisfied. The stopping rule was set at p<0.05, 

meaning that all variables showing a p≥0.05 were excluded. This results in a model with the 

highest determination coefficient while at the same time maintaining variables with a 

significant association with the number of pain sites (Watroba, 2011).  

Before the analysis was conducted several assumptions were tested, and variables not 

satisfying the assumptions were removed from the analysis. First, a scatterplot was used to 

investigate the assumption of a linear relationship between the outcome variable and 

independent variables. Second, residuals of the regression were checked by looking at a 

histogram. Third, multicollinearity in the data was checked in two ways. 1): By computing a 

matrix of Pearson’s bivariate correlations among all independent variables, and 2): by 

investigating the variance inflation factor (VIF). The VIF assesses how much the variance of 

an estimated regression coefficient increases when independent variables are correlated 

(Akinwande, Dikko, & Samson, 2015). If the VIF value is equal to 1 there is a no 

multicollinearity, and, as a rule of thumb, if the VIF value exceeds 5 or 10, there is a 

problematic amount of multicollinearity (James, Witten, Hastie & Tibshirani, 2000, 

p.101&102). In the present study, a VIF value higher than 3 and an r>0.7 were set as an 

indication of problems with multicollinearity. Finally, homoscedasticity, which describes a 

situation in which the variance of errors is the same across all values of the independent 
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variables, was checked using a scatterplot of residuals versus predicted values (Goldfeld & 

Quandt, 1965; Hedayat & Robson, 1970).  

All variables on ordinal scale were copied and transformed into dummy variables. Crossable 

analysis was performed to ensure a successful transformation. A reference value was set for 

each of these variables. After sensitivity analysis (see below), the following reference values 

were used: “higher education”, “0 week – 3 months”, “normal activity function” and 

“adequate sleep”. “Female” was used as a reference value for the gender variable. In addition 

to all biopsychosocial patient characteristics satisfying the assumptions, age, BMI, gender, 

and education level were included in the adjusted regression analysis and stepwise backward 

regression analysis because of potential confounding effects. 

Sensitivity analysis was conducted for all regression analysis by entering variables on ordinal 

scale in the models with different categorizations of the response categories. That is, entrance 

of a variable with all the original response categories, entrance of the variables after 

dichotomizing the response categories, and entrance of the variable with other categorizations 

of the response categories. An example of the latter is inclusion of the variable measuring 

sleep quality with three categories: adequate sleep (I am able to sleep normally and I have 

slight problems with sleeping) moderate sleep and sleeping problems (I have great problems 

with sleeping and I suffer severe sleeplessness). In the stepwise backward regression analysis, 

sensitivity analysis was also conducted by removing different variables showing equal or 

approximately equal p-value in different order. In short, simple linear regression analysis and 

adjusted regression analysis was conducted several times by include of variables on ordinal 

scale with different categorizations of response categories. The stepwise backward regression 

analysis was conducted several times by include of variables on ordinal scale with different 

categorizations of response categories, and by eliminating non-significant variables in a 

different order.  

A significant level was set at a p-value <0.05. Results from the regression analysis were 

presented with the coefficient of determination (R2), 95% confidence intervals (95% CI), and 

the beta coefficients (β).  

All data were analyzed using SPSS version 14 for Windows on the secure server. Because of 

ethics, all results have been manually transferred from SPSS to Microsoft Excel. After 

transfer, an external individual with statistical experience double-checked all data and results. 

All graphs, tables, and figures presented have been made in Microsoft Excel. 
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RESULTS   

PARTICIPANTS  

In the present study, 742 individuals satisfied the inclusion criteria and were included. Figure 

1 presents the inclusion process. Data from 1589 individuals were available. A total number 

of 114 individuals were excluded initially, 41 individuals because of age <20 years, 15 

because of BMI <18.5, 6 because of BMI >120, and 52 individuals due to missing data 

regarding the number of pain sites. 1475 individuals were included in further analysis.  

Inclusion method one  

ICPC-codes were registered on 920 individuals and 807 were diagnosed with an ICPC-code 

from L- chapter. 805 were reviewed and included in the frequency analysis. After reviewing, 

32 individuals were considered potential participants and included in method two. The most 

site of pain or complaint was in the shoulder, back, and neck, osteoarthritis of the hips and 

knees, and muscle pain. The between-group analysis conducted between ICPC-codes 

referring to the same anatomical site and between individuals diagnosed with osteoarthritis of 

the hips and knees showed great similarities (data not shown), and the subgroups were 

collapsed in different complaint groups. In total, 447 individuals were included using 

inclusion method one. A schematic presentation of the collapsing process is presented in table 

1. 

Inclusion method two  

In inclusion method two, 589 individuals were reviewed. Of these, 557 individuals were not 

diagnosed with an ICPC-code whereas 32 were diagnosed with an ICPC-code. The review 

process resulted in inclusion of 295 individuals which were distributed in the complaint 

groups. 
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Figure 1: Flow chart presenting the inclusion process of individuals in the cross-sectional study. 

NPS: number of pain sites. ICPC: international Classification of Primary Care 
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Table 1: Schematic presentation of the collapsing of different ICPC-codes into complaint 

groups and the number of individuals in the complaint groups 

ICPC code  Complaint groups n 

L01 - Neck symptoms/complain  
→ Neck  69  

L83 - Neck syndrome 

L02 - Back symptoms/complain  

→ Back  77  
L03 - Low back symptoms/complain  

L84 - Back syndrome without radiation pain  

L86 - Back syndrome with radiation pain  

L08 - Shoulder symptoms/complain 
→ Shoulder  130  

L92 - Shoulder syndrome  

L89 - Osteoarthritis of hip  
→ Hip or knee osteoarthritis  135 

L90 - Osteoarthritis of knee  

L18 - Muscle pain  → multisite pain / complex 36  

 

DESCRIPTIVE DATA  

Descriptive statistics of participants are presented in table 2. 

All descriptive variables had a response rate of over 90%. Following physical activity level 

with the lowest rate of 91.5%, were BMI and smoking status with a rate of 94.9% and 98.8%, 

respectively.  

The mean age was 50 years (SD = 16.1), 507 (68.3%) individuals were female, the median 

BMI was 25.6 [IQR = 23.3; 29.1] and 142 (20.2%) were obese. The majority, 462 (62.6 %) 

individuals, had higher education, 542 (73.7%) were married or in cohabitate, 664 (90.6%) 

were non-smokers and 377 (51.1%) used pain medication during the last week. Inactivity was 

prevalent in 265 (39.9 %) individuals and 107 (15.8%) individuals were highly active.  

The common site of pain was in the shoulder group with 208 (28%) individuals, followed by 

the 163 (21.9%) individuals having hip or knee osteoarthritis. Experiencing pain in the back 

were intermediate and reported by 142 (19.1%) individuals. The least common sites of pain 

were the neck and multisite pain/ complex category with 127 (17.1%) and 102 (13.7 %) 

individuals, respectively. 

The number of individuals reporting 1 pain site was 167 (22.5%), 314 (42.3%) reported 2-3 

pain sites, 152 (20.5%) reported 4-5 pain sites and 109 (14.7%) reported 6≤ pain sites. The 

median number of pain sites were 3 [IQR =2; 4].  
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Table 2: Descriptive statistics of the study sample categorized according to the number of pain sites. 

Variables  Groups  

   Study sample   1 pain site     2-3 pain sites    4-5 pain sites    6≤ pain sites  

  n (%)  n (%)  n (%)  n (%)  n (%) 

Total   742 (100)   167 (22.5)   314 (42.3)   152 (20.5)   109 (14,7) 

Age   742 (100)                 

20-29   98 (13.2)  12 (7.2)  39 (12.4)  33 (21.7)  14 (12.8) 

30-39  121 (16.3)  19 (11.4)  46 (14.6)  28 (18.4)  28 (25.7) 

40-49  134 (18.1)  26 (15.6  50 (15.9)  27 (17.8)  31 (28.4)  

50-59  151 (20,4)  42 (25.1)  59 (18.8)  28 (18.4)  22 (20.2)  

60-69  144 (19.4)  41 (24.6)   72 (22.9)   20 (13.2)  11 (10.1) 

>70  94 (12.6)  27 (16.2)   48 (15.3)  16 (10.5)  3 (2.8) 

Mean (SD)  50 (16.1)  54 (15.2)  51.8 (16.2)  46.3 (17.0)  43.7 (12.8) 

Gender   742 (100)                  

Female  507 (68,3)  100 (59.9)  204 (65)  112 (73.7)  91 (83.5) 

BMI    704 (94,9)   154 (92.2)   301 (95.9)   148 (97.4)   101 (92.7) 

Normal  298 (42.3)  57 (37)  140 (46-5)  67 (45.3)  34 (33.7) 

Overweight   264 (37.5)  74 (48.1)  103 (34.2)  52 (35.1)  35 (34.7) 

Obese  142 (20.2)  23 (14.9)  58 (193)  29 (19.6)  32 (31.7) 

    Median  25.6  26.2  25.3   25.3  26.9 

[IQR]  [23.3;29.1]  [23.7;28.0]  [23.1;28.4]  [23.2;29.5]  [23.1;30.85] 

Complaint groups   742 (100)                 

Neck  127 (17.1)  11 (6.6)  58 (18.5)  41 (27.0)  17 (15.6) 

Shoulder  208 (28.0)  61 (36.5)  93 (29.6)  42 (27.6)  12 (11.0) 

Back  142 (19.1)  36 (21.6)  61 (19.4)  28 (18.4)  17 (15.6) 

Hip & knee arthrosis   163 (21.9)  56 (33.5)  83 (26.4)  13 (8.6)  11 (10.1) 

Widespread   102 (13.7)  3 (1.8)  19 (6.1)  28 (18.4)  52 (47.7)  

Median [IQR]  3 [2;4]         
Education level   736 (99.2)   166 (99.4)   312 (99.4)    151 (99.3)    107 (98.2)  

High school or less  275 (37.4)  60 (36.1)  110 (35.3)   64 (42.4)   41 (38.3) 

Higher education   461 (62.6)  106 (63.9)   202 (64.7)   87 (57.6)  66 (61.7) 

Material status   735 (99.1)   163 (97.6)   313 (99.7)    150 (98.7)   109 (100) 

Married or cohabitant 542 (73.7)  123 (75.5)  241 (77.0)   98 (65.3)  80 (73.4) 

Divorced  41 (5.6)  8 (4.9)  18 (5.8)   9 (6.0)  6 (5.5)  

Widow/widower  29 (3.9)  12 (7.4)  11 (3.5)   5 (3.3)  1 (0.9) 

Single   123 (16.7)  20 (12.3)   43 (13.7)   38 (25.3)  22 (20.2) 

Smoking status    733 (98.8)   164 (98.2)    310 (98.7)   151 (99.3)   108 (99.1) 

Non-smoker  664 (90.6)  154 (93.9)   279 (90)   136 (90.1)  95 (88.0) 

Pain medication   738 (99.5)   166 (99.4)    312 (99.4)   151 (99.3)   109 (100) 

Use last week  377 (51.1)  68 (41)  148 (47.4)  85 (56.3)  76 (69.7) 
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Values are shown as n (%), unless otherwise stated. The total number of observations for each 

variable is also presented. 

MAIN RESULTS  

NUMBER OF PAIN SITES FOR THE MAIN COMPLAINT GROUPS 

The number of pain sites for the diagnostic groups is presented in table 3. Figure 2 gives a 

visual presentation. The diagnostic groups' shoulder, back, and hip and/or knee osteoarthritis 

had a similar ranking of the number of pain sites. The majority reported 2-3 pain sites with a 

prevalence of between 44.7% in the back group and 50.9% in the hip or knee osteoarthritis 

group. Reporting 1 pain site was the second most prevalent, ranging from 25.4% in the back 

group and 34.4 in the hip or knee osteoarthritis group. In the hip or knee osteoarthritis group, 

8.0% reported 4-5 pain sites, whereas 20.2% and 19.7% reported 4-5 pain sites in the shoulder 

and back group, respectively. The prevalence of 6 ≤ pain sites was 6.7% and 5.8% in the hip 

or knee osteoarthritis group and the shoulder group, respectively. In the back group, 12.0% 

reported 6 ≤ pain sites. In the neck group, the most common number of pain sites were 2-3, 

making up 45.7%. The prevalence of 4-5 and 6 ≤ pain sites where 32.3% and 13.4% 

respectively. The least prevalent number of pain sites were 1 and reported by 8.7%. In the 

multisite / complex group, 51% reported 6 ≤ pain sites, 27.5% reported 4-5 pain sites, 18.6% 

reported 2-3 pain sites and 2.9% reported 1 pain site. In the total study sample, 42.3% 

reported 2-3 pain sites, 22.5% reported localized pain, 20.5% and 14.7% reported 4-5 and 6 ≤ 

pain sites, respectively.  

Table 3: The distribution of the number of pain sites in main complaint groups.   

Physical activity level  679 (91.5)   148 (88.6)   286 (91.1)    146 (96.1)   99 (90.8) 

Inactive   265 (39.9)  49 (33.1)   111 (38.8)  63 (43.2)  42 (42.4) 

Medium   307 (45.2)  67 (45.3)   135 (47.2)  60 (41.1)  45 (45.5) 

High    107 (15.8)   32 (21.6)   40 (14.0)   23 (15.8)   12 (12.1)  

Complaint group   Categorized according to the number of pain sites  

  1 pain site   2-3 pain sites   4-5 pain sites   6 ≤ pain sites 

 
 

 n (%)  n (%)  n (%)  n (%) 

Neck    11 (8.7)  58 (45.7  41 (32.3)  17 (13.4) 

Shoulder    61 (29.3)  93 (44.7)  42 (20.2)  12 (5.8) 

Back    36 (25.4)  61 (43.0)  28 (19.7)  17 (12.0) 

Knee & Hip OA   56 (34.4)  83 (50.9)  13 (8.0)  11 (6.7) 

Multisite pain / complex   3 (2.9)  19 (18.6)  28 (27.5)  52 (51.0) 

Overall   (22.5)  (42.3)  (20.5)  (14.7) 
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ASSOCIATION BETWEEN NUMBER OF PAIN SITES AND 

BIOPSYCHOSOCIAL PATIENT CHARACTERISTICS  

All biopsychosocial patient characteristics passed the assumptions. Results from the 

regression analysis are presented in table 4.  

Simple linear regression 

In the simple linear regression analysis, lower age (β=-0.03, 95% CI = -0.04;-0.02, p<0.001), 

female gender (β=-0.76, 95% CI = -1.13;-0.46, p<0.001), higher BMI (β=0.05, 95% CI = 

0.02;0.09, p<0.01), pain duration >12 months (β=1.13, 95% CI = 0.72;1.53, p<0.001) and a 

more severe / worsen level of pain intensity (β=0.30 95% CI = 0.29;0.37, p<0.001), work 

ability (β=-0.24, 95% CI = -0.30;-0.18, p<0.001), activity restrictions (β=1.17, 95% CI = 

0.82;1.47, p<0.001), fear-avoidance (β=0.09, 95% CI = 0.03;0.14, p<0.01), pain self-efficacy 

(β=-0.14, 95% CI = -0.20;-0.08, p<0.001), sleeping quality (β=1.23, 95% CI = 0.92;1.54, 

p<0.001), and mental distress (β=1.94, 95% CI = 1.67;2.19, p<0.001) were statistically 

significant association with a higher number of pain sites. A non-linear relationship was 

demonstrated between the number of pain sites and pain duration. It was a not a statistically 

significant difference between the following response categories for pain duration: “0 weeks 

to 3 months” and “3 – 12 months” (β=0.28, 95%CI = -0.18;0.74, p>0.05), and “3- 12 months” 

and “>12 months” (95% CI = 0.72;1.53, p>0.05). Education level was not statistically 

significant associated with the number of pain site (β =0.18 95% CI= -0.15;0.51, p>0.05). In 

the analysis, mental distress and work ability showed the highest percentage of the variance in 

number of pain sites, 24% (R2=0.24) and 10% (R2=0.10), respectively. 

Adjusted multivariable analysis 

When all variables entered the adjusted multivariable analysis, the model explained 31% 

(R2=0.31) of the variance of the number of pain sites. Lower age (β=-0.03, 95%CI=0.04;0.01, 

p<0.001), female gender (β=-0.45, 95%CI=-0.87;-0.04, p<0.05), higher BMI (β=0.04, 

95%CI=0.00;0.08, p<0.05), pain duration > 12 months (β=0.66, 95%CI=0.17;1.16, p<0.01), 

and a more severe / worsen level of pain intensity (β=0.14, 95%CI=0.03;0.24, p<0.01), work 

ability (β=-0.11, 95%CI=0.20;-0.02, p<0.05) and mental distress (β=1.25, 95%CI=0.84;1.66, 

p<0.001) were statistically significant association with a higher number of pain sites. It was 

not a statistically significant difference between the following response categories for pain 

duration: “0 weeks to 3 months” and “3 – 12 months” (95%CI=-0.33;0.75, p>0.05), and “3- 

12 months” and “>12 months” (95%CI=0.17;1.16, p>0.05). Education level (β=0.07, 
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95%CI=-1.41;1.58. p>0.05), daily activity restrictions (β=0.39, 95%CI=-0.10;0.88, p>0.05), 

fear-avoidance (β=0.02, 95%CI=-0.09;0.06, p>0.05), pain self-efficacy (β=0.09, 95%CI=-

0.01;0.18, p>0.05) and sleep quality (β=0.25, 95%CI=-0.18;0.67, p>0.05), did not show a 

statistically significant association with the number of pain sites. 

Stepwise backward regression 

The stepwise backward regression model explained 30% (R2=0.30) of the variance of the 

number of pain sites. Lower age (β=-0.02, 95%CI=-0.03;-0.01, p<0.01), female gender (β=-

0.44, 95%CI=-0.80;-0.08, p<0.05), higher BMI (β=0.04, 95%CI=0.01;0.07, p<0.05), pain 

duration > 12 months (β=0.70, 95%CI=0.27;1.13, p<0.001) and a more severe / worsen level 

of pain intensity (β=0.10, 95%CI=0.01;0.19, p<0.05), work ability (β=-0.90, 95%CI=-0.15;-

0.03, p<0.01) and mental distress (β=1.43, 95%CI=1.1;1.78, p<0.001) satisfied the stopping 

rule and were statistically significant associated with a higher number of pain sites (p<0.05). 

It was not a statistically significant difference between the following response categories for 

pain duration: “0 weeks to 3 months” and “3 – 12 months” (95%CI = -0.23; 0.72, p>0.05), 

and “3- 12 months” and “>12 months” (95%CI = 0.27; 1.13, p>0.05). Education level, daily 

activity restrictions, fear-avoidance, pain self-efficacy, and sleep quality did not show a 

statistically significant association with the number of pain sites (p>0.05) and were 

eliminated. The last variable eliminated was pain self-efficacy (p=0.051). 

Sensitivity analysis 

Sensitivity analysis did not influence the outcome of the adjusted regression analysis and the 

stepwise backward regression analysis. In the adjusted regression analysis age, gender, BMI, 

pain intensity, pain duration > 1 year, work ability, and mental distress were statistically 

significant associated with the number of pain sites despite different entrance of the response 

categories to variables on an ordinal scale. The same variables were statistically significant 

associated with the number of pain sites in the stepwise backward regression analysis despite 

conduction the analysis with different entrance of the response categories on variables on an 

ordinal scale, and despite that the elimination process was performed by removing different 

variables showing an equal or an almost equal p-value in a different order.  

When sleep quality was included with all the original response categories in the simple linear 

regression, all response categories were statistically significant different from the reference 

value “normal sleep”. “Slight sleeping problems” were statistically significant different from 
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“moderate problem”, “great problem” and “severe sleeplessness”. The three latter were not 

statistically significant from each other. When activity restrictions were entered with all 

original response categories in the simple linear regression, “not reduced” was not statistically 

significant different from the reference vale “slight reduced”. “Quite reduced” and “very 

reduced” were statistically significant different from the reference value and “not reduced”. 

“Slight reduced” was set as reference value because of few responses in the response category 

“not reduced”.  

 

 

 

Figure 2: Clustered bar chart presenting the distribution of the number of pain sites in 

percentages in main complaint groups.  
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B= beta coefficients; 95%CI= 95% confidence interval; R2= coefficient of determination; ref= reference value 

*= p<0.05; **= p<0.01; ***= p<0.001 

    Simple linear regression analysis   Adjusted    Stepwise backward regression  

Variables  B  (95% CI)  R2 
 B  (95% CI)  R2 

 B  (95% CI)  R2 

            0.31      0.30 

Age   -0.03  (-0.04;-0.02)***  0.05  -0.03  (0.04;0.01)***    -0.02  (-0.03;-0.01)**   

Gender (ref. female)      0.03             

                Male   -0.79  (-1.13;-0.46)***    -0.45  (-0.87;-0.04)*    -0.44  (-0.80;-0.08)*   

BMI  0.05  (0.02;0.09)**  0.01  0.04  (0.00;0.08)*    0.04  (0.01;0.07)*   

Education level (ref. higher education)           0.00                         

High school or less  0.18  (-0.15;0.51)    0.07  (-1.41;1.58)         

Pain intensity  0.30  (0.29;0.37)***  0.08  0.14  (0.03;0.24)**    0.10  (0.01;0.19)*   

Pain duration (ref. 0 week -3 months)           0.05                        

3 - 12 months   0.28  (-0.18;0.74)    0.21  (-0.33;0.75)    0.25  (-0.23;0.72)   

>1 year   1.13  (0.72;1.53)***    0.66  (0.17;1.16)**    0.70  (0.27;1.13)***   
Work ability 

 
-0.24  (-0.30;-0.18)***  0.10  -0.11  (-0.20;-0.02)*   

 
-0.90 

 
(-0.15;-0.03)**   

Daily activity restriction (ref. normal function)         0.07                        

Activity restrictions   1.17  (0.82;1.47)***    0.39  (-0.10;0.88)         

Fear-avoidance  0.09  (0.03;0.14)**  0.01  0.02  (-0.09;0.06)   
   

   

Pain self-efficacy  -0.14  (-0.20;-0.08)***  0.03  0.09  (-0.01;0.18)   
   

   

Sleep quality (ref. adequate sleep)            0.07                         

Sleeping problems  1.23  (0.92;1.54)***    0.25  (-0.18;0.67)         

Mental distress   1.94   (1.67;2.19)***   0.24   1.25   (0.84;1.66)***       1.43   (1.01;1.78)***     

Table 4: Simple linear regression analysis of the association between number of pain sites and biopsychosocial patient characteristics, and multivariable 

regression analysis of the effect of biopsychosocial patient characteristics on number of pain sites. 

 

 

Table 5: Simple linear regression analysis of the association between number of pain sites and biopsychosocial patient characteristics, and multivariable 

regression analysis of the effect of biopsychosocial patient characteristics on number of pain sites. 
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DISCUSSION  

The present study found that most individuals with common musculoskeletal complaints 

seeking physical therapy in primary care have multisite pain. In individuals reporting shoulder 

complaints, back complaints and osteoarthritis of knee or hip as the primary complaint, 

experiencing 2-3 pain sites was the most common number of pain sites. Localized pain was  

second most common followed by 4-5 pain sites. Experiencing 6 ≤ pain sites was least 

common. The number of pain sites in individuals reporting neck pain as the primary pain site 

showed similarities with the before mentioned groups. In the neck group, experiencing 2-3 

pain sites was also the most common number of pain sites. However, experiencing 4-5 pain 

sites was the second most common number of pain sites. Localized was least common. The 

greatest difference was observed between the multisite pain / complex group and the rest of 

the complaint groups. In the multisite pain / complex group, experiencing 6≤ was the most 

common followed by 4-5 pain sites and 2-3 pain sites, respectively. Localized pain was least 

prevalent in this group. 

The second objective of this study was to investigate the association between the number of 

pain sites and biopsychosocial patient characteristics known to be prognostic variables. The 

simple linear regression analysis showed an statistically significant association between a 

higher number of pain sites and lower age, female gender, higher BMI, higher pain intensity, 

pain duration > 12 months, reduced work ability, increased activity restrictions, higher fear-

avoidance, lower pain self-efficacy, reduced sleeping quality, and mental distress. In the 

adjusted regression analysis and the stepwise backward regression analysis, lower age, female 

gender, higher BMI, higher pain intensity, pain duration > 12 months, reduced work ability, 

and mental distress showed a statistically significant association with a higher number of pain 

sites. This means that these variables are the most important once for the number of pain sites. 

Most interesting is the stepwise backward regression analysis because this model gradually 

eliminates non-significant variables in order to maintain the model with the highest 

determination coefficient, and at the same time maintain the variables with an significant 

association (Watroba, 2011). This model explained 30 % of the variance in the number of 

pain sites. 
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Number of pain sites in main complaint groups 

Few studies have investigated the number of pain sites in a clinical sample. However, several 

studies have investigated a sample from the general population. By using the Standardized 

Nordic Questionnaire, Natvig et al. (2010) investigated the co-occurrence of other pain sites 

with neck pain in 1144 individuals aged between 24-86 years from the general population. 

Compared to the present study, Natvig et al. (2010) reported a slightly higher prevalence of 

multisite pain. There is some possible explanation for this skewness. Because Natvig et al. 

(2010) is an epidemiologic study investigating a sample from the general population, the 

included sample has not been selected and categorized on the same manner as the present 

study. This may result in an inclusion of diagnosis excluded from the present study (e.g.: 

Zhang & Lee, 2018), or data from individuals categorized in another complaint group in the 

present study might be reported in Natvig et al. (2010). Another possible explanation is the 

patient-centered approach often seen in a clinical setting that influences health status 

positively (Stewart et al., 2000) or the impact of the contexts on individuals’ honesty when 

filling out the measurement (Berthelot, Nizard & Maugars, 2019). This can result in a higher 

tolerance for symptom reporting in the present study compared to Natvig et al. (2010).  

The present study found that in individuals reporting shoulder pain as the primary pain site, 

29.3% reported localized pain and 5.8% reported pain from 6≤ sites. This is incongruent with 

a previous epidemiologic study reporting localized shoulder pain in approximately 5% of the 

sample and pain from 5≤ sites in approximately 45% of the sample (Kamaleri et al., 2008b). 

This incongruence may be explained by methodological differences between the two studies. 

Whilst the present study investigated individuals seeking medical care, Kamaleri et al. 

(2008b) investigated the general population. Because pain is a central reason for seeking 

medical care (Bernard & Wright, 2004; Mortimer & Ahlberg, 2003), the two study samples 

differ. It is, however, surprising that the proportion of individuals experiencing localized pain 

is greater in the present study. A possible explanation is that Kamaleri et al. (2008b) used data 

from individuals excluded in the present study (Bilberg, Bremell, Balogh & Mannerkorpi, 

2015; Caridi, Pumberger, & Hughes, 2011 Choi, Kim, Lee & Kim, 2017; Silman & Pearson, 

2002; Murphy, Hurwitz, Gregory & Clary, 2006; Olofsson, Book, & Jacobsson, 2003; 

Wepking et al., 2013). Another reason is non-comparable categorization of individuals. 

Diagnosis categorized in the complex category in the present study might be presented in the 

shoulder category in Kamaleri et al. (2008b). The most likely explanation is because Kamaleri 

et al. (2008b) investigated localized pain and multisite pain in general, not in specific groups. 
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As a result, individuals were categorized in the multisite pain category belonging to the 

shoulder even though the primary pain site was in another anatomical site. For example, an 

individual experiencing low back pain, shoulder pain and neck pain, was represented in all 

these groups, resulting in a negative skewness where multisite pain is overrepresented. 

The present study found localized back pain to be prevalent in 25.4% of the pain sample, 43% 

reported 2-3 pain sites, whereas 19.7% and 12% reported 4-5 pain sites and 6≤ pain sites, 

respectively. These findings are consistent with a previous cross-sectional epidemiologic 

study investigating the occurrence of low back pain in combination with pain from four or 

more sites (Natvig, Bruusgaard & Eriksen, 2001). In Natvig et al. (2001), 25% reported 

localized low back pain, 44% reported 2-4 pain sites and 31% reported 5≤ pain sites.  

In a cross-sectional study investigating co-occurring pain in individuals with hip and/or knee 

osteoarthritis in a medical setting, 58% of the sample reported symptoms from 2≤ joint 

(Hoogeboom, den Broeder, Swierstra, de Bie & van den Ende, 2012). Compared to 

Hoogeboom et al. (2012), the percentage of individuals reporting 2≤ pain sites are higher in 

the present study; 58% vs 66% respectively. A possible explanation is because the present 

study used self-marking on a figure to measure the number of pain sites and Hoogeboom et al. 

(2012) used a direct question related to pain at different joints of the body. Although both 

methods give valid results, the use of a manikin has shown to result in a higher prevalence of 

musculoskeletal pain (Hoven, Gorter & Picavet, 2010). In addition, while Hoogeboom et al. 

(2012) only measured joint pain, the present study measured pain outside the joints, which 

provided a better opportunity to report pain throughout the body.  

The multisite pain / complex group is difficult to define because the group is not based on a 

primary pain site or complaint and the individuals are included based on two different 

inclusion strategies. Individuals included from method one was diagnosed with the ICPC-

code L18. This ICPC code represents muscle pain and includes fibromyalgia and widespread 

pain (WHO, 2005, p. 84). The latter is defined as pain lasting 3≤ months, located axially, 

above and below the waist, and on both sides of the body (Wolfe et al., 1990b) and is a 

fundamental criterion in fibromyalgia (Ngian, Guymer & Littlejohn, 2011; Wolfe et al., 

1990b Wolfe et al., 2010a). According to the definition, an individual with widespread pain 

will have a minimum of three painful sites. Thus, widespread pain may explain some of the 

high prevalence of pain in 2≤ sites in this group. Furthermore, over half of the individuals in 

the multisite pain / complex group reported pain in 6≤ sites. This is similar to Gerhardt, Eich, 



25 

 

Treede, & Tesarz (2017) who reported a mean number of pain sites of 6.7 and 8.4 in 

individuals with CWP and FM, respectively. (Natvig, Bruusgaard & Eriksen, 2001) 

A large international study analyzing data from over 12.000 individuals from the general 

population reported either low back pain, neck pain, or shoulder pain to be prevalent in over 

30% of the included sample (Coggon et al., 2013). The high prevalence of pain at some 

anatomical sites results in multisite pain occurring by chance (Croft, Dunn & Von Korff, 

2007). For example, shoulder pain is frequently reported with co-occurring neck pain and 

back pain (Engebretsen, Grotle, & Natvig, 2015), an association is reported between low back 

pain and neck as well as shoulder pain and upper extremity complaints in general (Ijzelenberg 

& Burdorf, 2004), and the majority of individuals with knee osteoarthritis have low back pain, 

nearly 30% reports shoulder pain and over 20% reports neck pain (Suri et al., 2010). The 

basic assumption is, therefore, that any pain is more likely to occur in the presence of another 

than in the absence of another. This may explain the high prevalence of multisite pain in the 

present study, and why the number of pain sites in the total sample in the present study is 

nearly equal the number of pain sites reported in epidemiological studies that have 

investigated a sample from the general population (Carnes et al., 2007; Christensen et al., 

2017; Kamaleri et al., 2008a; Schmidt & Baumeister, 2007)  

Association between the number of musculoskeletal pain sites and biopsychosocial 

patient characteristics 

The simple linear regression investigated the linear relationship between the number of pain 

sites and included variables. An interpretation of some β-values might be helpful to 

understand the results from this analysis. In short, the beta coefficient is the degree of change 

in the outcome variable for every 1-unit of change in the independent variable. The β- value 

for age was -0.03, meaning that an individual of 40 years has 0.03 more pain sites than an 

individual of 41 years. In other words, an individual of 40 years has 0.3 more pain sites than 

an individual of 50 years. Because the β- value is negative, a higher number of pain sites is 

associated with lower age. The β- value for BMI was 0.05, meaning than an individual with a 

BMI of 21 has 0.05 more pain sites than an individual with a BMI of 20, or in other word, an 

individual with a BMI of 30 has 0.5 more pain sites than an individual with a BMI of 20. 

Although the regression analysis showed a statistically significant association between the 

number of pain sites and both age and BMI (p<0.05), the β -value shows that the association 

week.  
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The clinically meaningful improvement on the numerical rating scale for pain is assessed to 

be 30% (Olsen et al., 2017; Ostelo et al., 2008). This equal a difference of 3.3-points on the 

11-point numerical scale. The β-value of 0.30 results in a clinically meaningful improvement 

on pain intensity will be associated with approximately one pain site lesser. By using the same 

clinically meaningful improvement on the work ability scale, work ability has a slightly 

weaker association because of the β-value of -0.24. 

Mental distress showed a β-value of 1.94 (95% CI = 1.67;2.19), meaning that a change of 1-

point on the Hopkins Symptom Check List is associated with a change of nearly two pain 

sites. It is difficult to interpret this finding because an index-score ranging from 1 (mental 

distress) to 4 (healthy) is usually calculated for the Hopkins Symptom Check List where a 

score of 1.85≤ is suggested to be the most representative indication of mental distress 

(Søgaard, Bjelland, Tell & Røysamb, 2003). But a 1-unit change is synonymous with a 25% 

change in the, which most likely is a considerable change. A ½-unit change is associated with 

approximately a change of one pain site.  

Despite the varying associations between biopsychosocial patient characteristics and the 

number of pain sites, the findings from the simple linear regression analysis show that 

individuals with a greater number of pain sites reports a more severe / worsen level on all 

included biopsychosocial patient characteristics known to be prognostic variables (Artus et 

al., 2017; de Vos Andersen et al., 2017; Green et al., 2018; Lagersted-Olsen, Bay, Jørgensen, 

Holtermann & Søgaard, 2016; Mundal, Gråwe, Bjørngaard, Linaker & Fors, 2014; Valentin et 

al., 2016). The practical implication of the result is discussed below.  

Most interestingly is the stepwise backward regression model. This final model shows the 

effect of biopsychosocial patient characteristics on the number of pain sites. The findings is 

congruent with the current understanding of pain which postulates a multidimensional holistic 

view on pain where physiological, psychological, and social factors mutually influence each 

other and result in persistent and complex pain conditions (Engel, 1977; Gatchel, McGeary, 

McGeary & Lippe, 2014; Melzack & Wall, 1965; Wade & Halligan, 2017). 

Mental distress showed to be important for the number of pain sites. This is in line with 

previous research (Coggon et al., 2017; Coggon et al., 2013; Hoogeboom et al., 2012; 

Kamaleri er al., 2008a) and findings from longitudinal studies suggest that individuals 

reporting poor mental health are more likely to develop pain (Vargas-Prada et al., 2013) and 
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multisite pain (Solidaki et al., 2013; Christensen, Johansen & Knardahl, 2017), but not 

necessary the other way around (Leino & Magni, 1993). 

Although a relationship between pain and mental state is reported (Manchikanti, Fellows & 

Singh, 2002; Lang & Davis, 2006), the casual status of this relationship is not fully 

established (Vargas-Prada & Coggon, 2015). A dominating hypothesis, however, suggests 

that dysfunction in the hypothalamic–pituitary–adrenal, the autonomic nervous system and the 

immune system, which is often seen in nonspecific diagnosis included in the present study, 

(Sarzi-Puttini, Atzeni, Diana, Doria & Furlan, 2006; Staud, 2015) can contribute to altered 

pain perception (Maletic & Raison, 2009). This may occur through central sensitization, a 

process of hypersensitivity of neural nociceptive pathways and a lowered threshold for pain 

perception (Latremoliere & Woolf, 2009; Woolf, 2011) As a result, painful sensations may 

occur in the absence of either peripheral pathology or noxious stimuli (IASP, 2017).  

The relationship between higher symptom reporting and mental distress may also be related to 

the tendency of experiencing mental distress in the form of somatic symptoms (Al Busaidi, 

2010; Lipowski, 1988). This tendency is termed somatization (Lipowski, 1988) and is 

reported in individuals experiencing common musculoskeletal disorders like neck pain, 

shoulder pain, and low back pain (Coggon et al., 2017; Fujimoto et al., 2020; Oha et al., 

2014). It involves bodily hypervigilance, the predisposition to focus and searching for weak 

and infrequent bodily sensations (Barsky, Wyshak, & Klerman, 1990; Eccleston, Crombez, 

Aldrich, & Stannard, 1997) and worry about them (Vargas-Prada & Coggon, 2015). This may 

result in higher symptom awareness and a lower threshold for pain and symptom reporting. 

It has been stated that those who complain about pain might have a negative perception of 

work and work-related conditions, or that the presence of pain may influence the perception 

of work (Coggon & Ntani, 2017). But the association between work ability and number of 

pain sites is most likely reciprocal (de Fernandes & Burdorf, 2016; de Fernandes, da Pataro, 

de Carvalho & Burdorf, 2016; Miranda et al., 2010; Subas Neupane, Leino-Arjas, Nygård, 

Oakman & Virtanen, 2017; Vleeshouwers, Knardahl & Christensen, 2019) since physical 

working conditions like working positions, repetitive movement, and heavy lifting  (Ariëns, 

Van Mechelen, Bongers, Bouter & van der Wal, 2000; Hoogendoorn, Van Poppel, Bongers, 

Koes & Bouter, 1999; Sim, Lacey & Lewis, 2006; Toivanen et al., 2010) and psychosocial 

working condition like strain and responsibility (Madsen et al., 2018; Neupane et al., 2011; 

Neupane et al., 2017) is associated with subsequent pain.  
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Because the presence of pain can impact physical and social activity negatively (Leeuw et al., 

2007; Miles, Pincus, Carnes, Taylor & Underwood, 2011), it is reasonable to assume that with 

an increased number of pain sites, the consequences of pain is greater. Reduced physical and 

social activity because of non-confrontable pain behavior may in turn increase the number of 

pain sites, the pain intensity, and the duration (Lethem, Slade, Troup, & Bentley, 1983). 

Reduced exposure to some risk factors such as the workplace and other psychosocial demands 

might explain the association between low age and a higher number of pain sites (McBeth & 

Jones, 2007; Picavet & Schouten, 2003). Another explanation might be due to a lower 

threshold for symptom reporting in younger individuals (Eriksen, Svendsrød, Ursin & Ursin, 

1998), or that elderly have a higher acceptance of their musculoskeletal pain because other 

chronic diseases and conditions might be more dominating (Picavet & Schouten, 2003; Bot et 

al., 2005). 

The evidence regarding the gender-specific differences in pain perception and pain prevalence 

is inconclusive (El-Shormilisy, Strong & Meredith, 2015; Fillingim, King, Ribeiro-Dasilva, 

Rahim-Williams & Riley, 2009) but biological, psychological and social factors have been 

discussed as contributing factors (Myers, Riley & Robinson, 2003; Pieretti et al., 2016). 

It has been expressed that all models are wrong and that the scientist must be aware of what is 

importantly wrong (Box, 1976). Of course, the model in the present study is no exception. 

Because the final model explained 30% of the variance in the number of pain sites, there are 

other underlying characteristics of importance not included in the model. That could be 

variables like smoking (De Vos Andersen et al., 2017), genetic (Diatchenko, Fillingim, Smith 

& Maixner, 2013) or psychological factors other mental distress (Artus et al., 2017). 

It is important not to assign non-significant inferring to variables that showed to be non-

significant. There are many explanations for the loss of statistical significance between the 

number of pain sites and biopsychosocial patient characteristics when entering a multivariable 

analysis. Inclusion of a confounding variable, a variable that influences both the outcome 

variable and independent variable, is one (Greenland, Robins & Pearl, 1999; Vander Weele & 

Shpitser, 2013). Another explanation might be an inclusion of patient characteristics in the 

model that simultaneously influences other patient characteristics. For instance, sleep quality 

(Sintonen, 2001) was included in the model as a separate variable but is also as a sub-item in 

the Hopkins Symptom Check List (Derogatis et al., 1974), the measure of psychological 

distress in the present study. 

https://en.wikipedia.org/wiki/Dependent_and_independent_variables
https://en.wikipedia.org/wiki/Dependent_and_independent_variables
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Implication for practice 

The findings in the present study clearly have some implications for practice. Physiotherapists 

and other health care providers must be aware of the high prevalence of multisite pain in this 

population for several reasons. One reason is that individuals seeking medical care mainly 

report the primary complaint. If attention to this pain characteristic is not given, many 

complaints will be neglected resulting in insufficient treatment and poor outcome. In addition, 

individuals experiencing multisite pain have a significant poorer treatment outcome compared 

to individuals experiencing localized and dual-site pan (Moradi et al., 2010). Therefore, 

counting the number of pain sites can be used as a method to identify patients with a high or 

low risk of poor treatment outcomes. Furthermore, the number of pain sites provides 

guidelines for the right treatment regimen. 

The right treatment may for individuals experiencing multisite pain be to focus on the extent 

rather than the original cause or site of pain (Smith, Elliott, Hannaford, Chambers & Smith, 

2004). Patients with localized pain, however, may be more sensitive to interventions targeting 

the specific cause of pain (Gerhardt et al., 2016). If the complaint is part of more generalized 

symptomatology rather than alterations in tissues of the pain site, the patient is likely to 

benefit more from interventions targeting the central nervous system, including endogenous 

analgesia from exercise (Nijs, Kosek, Van Oosterwijck & Meeus, 2012; Mannerkorpi & 

Henriksson, 2007) and centrally-acting medications (Nir & Yarnitsky, 2015; Yarnitsky, 

2015).  

The high prevalence of multisite pain and the association with patient characteristics supports 

previous suggestions regarding increased attention towards prognostic variables in the 

management of musculoskeletal conditions (Green et al., 2018). Measuring these variables 

may give an indication of the holistic situation of the patient. This can help in decisions 

regarding the right treatment or the necessity of further examination. This is of importance 

because these variables are prognostic regardless of primary pain site (Artus et al., 2017; 

Artus et al., 2014; Green et al., 2018; Denison et al., 2004; Lagersted-Olsen et al., 2016; 

Valentin et al., 2016; de Vos Andersen et al., 2017) and several of them are modifiable by 

physiotherapists and other health care providers.  

The workplace, for example, can be modified to so that patient can work despite having pain 

or be modified in a way that reduced the likelihood of development and exacerbation of pain. 

This include, among others, advices and guidelines regarding working positions, change of 
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work tasks, the use of tools and equipment, flexibility related to workload and working hours, 

and exercise during working hours. A dialogue with the employer is also necessary so all 

parties have a common understanding of the situation. 

The findings also have some implications for future research. Because few studies have 

investigated the number of pain sites in a clinical sample, there is a need for more cross-

sectional studies investigating the number of pain sites and the association with 

biopsychosocial patient characteristics in clinical samples, including the ones in the present 

study. Longitudinal studies must investigate the impact of the number of pain sites on 

treatment outcome. Clinical trials must investigate different treatment approaches on 

individual’s with different number of pain sites to determine the appropriate treatment 

approach. When interpreting results from other studies, the number of pain sites must be 

considered because of the associated with the prognostic biopsychosocial patient 

characteristics. In addition, a discussion regarding the current diagnostic system might be 

needed due to the high prevalence of multisite musculoskeletal pain.  

Strengths and limitations  

One strength of the present is the large number of individuals included which provide good 

statistical power and reduces the change of Type II errors (Columb & Atkinson, 2015). The 

large number of individuals also make the results more generalizable (Galea & Tracy, 2007). 

Because most studies in this field of research have investigated samples from the general 

population (e.g.: Carnes et al., 2007; Christensen et al., 2017; Kamaleri, 2008a; Schmidt & 

Baumeister, 2007), another strength is that data is from the primary health care service on 

patients seeking treatment.  

This study also has some limitations, one of which is the cross-sectional design precluding the 

ability to conclude causation (Spector, 2019) 

Response bias may have influenced the result in two ways. One way is because memory and 

cognition are reduced in individuals with pain conditions and the study used self-report 

questioners which depend on honesty and cognition (Hedges et al., 2019; Mazza, Frot & Rey, 

2018). The other is because pain recall is inaccurate which may affect the outcome in on pain-

related variables (Broderick et al., 2008; Eich, Reeves, Jaeger, & Graff-Radford, 1985; Eli, 

Baht, Kozlovsky, & Simon, 2000; Mazza et al., 2018)  
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The present study is also exposed to non-response bias (Sedgwick, 2015). A recent systematic 

review identified several factors influencing medical research participation (Jin, Cui & Liu, 

2020). Among identified factors were socioeconomic status, education levels, gender and age. 

The study sample may be represented by a higher proportion of females than normally seen in 

the clinic. Consequently, the findings may be influenced by the gender-specific difference in 

pain epidemiology (Craft, 2007; Meng et al., 2015). The sample may also be overrepresented 

by individuals with high socioeconomic status, contributing to a result influenced by the 

positive association with and health status (McBeth & Jones, 2007). A study sample 

consisting of a higher participation rate of middle-aged is also possible (Jin et al., 2020). 

Reporting’s regarding the number of pain sites may have been influenced by measurement 

bias (Page & Henderson, 2008) from the Standardised Nordic questionnaires. Because the 

Standardised Nordic questionnaires measure pain, ache or discomfort in the 10 mentioned 

regions, there is no lower limit for complaint severity. This might result in an inclusion of 

pain sites without an impact on biopsychosocial pain characteristics.  

Two different methods have been used to include individuals. This results in a study sample 

selected on different criteria. The inclusion method used guidelines that were developed based 

on information from individuals with an ICPC-code. There is no way to be sure that 

individuals included by using method two would have been diagnosed with an ICPC-code 

referring to the same anatomical site. This results in the possible of selection bias, influencing 

the homogeneity in the compliant group. 

Inclusion of the oldest individuals (>69 years) may be a limitation because of protentional 

reduced cognitive and communicative functioning influencing the answer during the 

assessment (Knäuper et al., 2016). They also represent the non-working population (Rutledge, 

2018). However, there are two reasons for the inclusion of this age group. First, osteoarthritis 

of the hip or knee was highly represented in this age group in the present study, but also in the 

general population (Clauw, 2014; Deveza et al., 2017). Second, exclusion of this age group 

did not influence the results considerably (data not shown).  

Power analysis has not been conducted which results in uncertainty related to the required 

size of the study sample. Some authors argue that fewer than 10 observations per independent 

variable may be appropriate (David, Hosmer & Lemeshow, 2000). Others argue for as many 

as 70 observations per independent variable, and that there is no clear protocol regarding the 

number of observations, but that the specific research context determines (Maxwell, 2000). 
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By following the ”rule of thumb” which is a minimum of 10 to 15 observations per variable in 

linear models, the number of individuals included is satisfying (Babyak, 2004).  

Although results have been double-checked after the transfer, the possibility of bias during 

this process remain. Due to ethical reasons, this bias could not be excluded, but using an 

external with statistical experience reduces the possibility of bias. The criticism of the 

multivariable model is discussed above.  

SUMMARY  

The present cross-sectional study found multisite pain to be common in individuals seeking 

physiotherapy in primary care due to musculoskeletal pain. Individuals with neck complaints 

experienced a greater number of pain sites than individuals with osteoarthritis of the hip or 

knee, and individuals with complaints in the shoulder and the back. The multisite pain / 

complex group had the highest prevalence of multisite pain. These findings are in line with 

previous research reporting multisite pain to be prevalent in the general population (Carnes et 

al., 2007; Christensen et al., 2017; Hoogeboom et al., 2012; Kamaleri et al., 2008a; Natvig, 

Bruusgaard & Eriksen, 2001; Natvig et al. 2010; Schmidt & Baumeister, 2007). 

Physiotherapists and other health care providers must be aware of the high prevalence of 

multisite pain in this population and increase the attention on the number of pain sites so that 

the treatment regime addresses all the needs of the patient. 

An association between a higher number of pain sites and a more severe / worsen level on 

biopsychosocial patient characteristics known to be important prognostic variables was 

demonstrated. Results from the stepwise backward regression analysis showed that lower age, 

higher BMI, female gender, and a more severe / worsen level of pain intensity, pain duration, 

work ability and mental distress, was associated with a higher number of pain sites, 

accounting for 30% of the variance. This relationship is most likely very complex and 

interactive, and support increased attention towards prognostic variables in the management 

of musculoskeletal conditions (Green et al., 2018), especially because many of these variables 

are modifiable by the physiotherapist and other health care providers. 

Increased knowledge on this pain characteristic is needed to increase the current 

understanding of the phenomena. Longitudinal studies and clinical trials must investigate the 

impact of the number of pain sites on treatment outcomes, and the number of pain sites must 

be considered when interpreting results from research   
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APPENDIX 1 

Inclusion guidelines for inclusion method two 

Hip or knee osteoarthritis 

Data were included in the complaint group “hip or knee osteoarthritis” if: 

• the primary pain site or complaint variable for either hip or knee joint was marked and 

in a combination with the arthritis variable or, 

• the primary pain site or complaint variable for either hip or knee joint was marked and 

in a combination with the and the arthritis variable and descriptions of symptoms of 

arthritis in the free text variable or, 

• the primary pain site or complaint variable for hip or knee was marked and in 

combination with the word arthritis in the free text variable or, 

• the arthritis variable was marked in combination with the word hip or knee in the free 

text variable. 

Data were excluded if 

•  it was not implicit related to hip or knee osteoarthritis or if the postoperative treatment 

was marked. 

• any of the combinations above also included one of the following variables: 

rheumatism, central neurological disease, peripheral neurological disease. 

 

Multisite pain/complex  

Data were included in the complaint group “multisite pain /complex” if:  

• the primary pain site or complaint variable for widespread pain was marked and in 

combination with the variable myalgia or pain more than six months or, 

• the primary pain site or complaint variable for widespread pain was marked and in 

combination with one of the following variables: headache/ migraine, psychological 

health or dizziness, and one of the following words / symptoms in the free text 

variable: tense, palpate soreness or pain, myalgia, reduced bodily contact, bodily 

readiness, fibromyalgia, mental stress and complex issues or,  
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• the primary pain site or complaint variable for widespread pain was marked and an 

indication of myalgia and/or psychological stress in the free text variable. That could 

be a combination of the following words or synonyms in the free text variable: tense, 

palpate soreness or pain, myalgia, reduced bodily contact, bodily readiness, 

fibromyalgia, mental stress, and complex issues. 

Data were excluded if:   

• any of the combinations above also included one of the following variables: 

rheumatism, central neurological disease, peripheral neurological disease or, 

• the primary pain site or complaint variable for widespread pain was marked and the 

free text variable included specific diseases like reactive arthritis or neurological 

diseases or, 

• the primary pain site or complaint variable for widespread pain was marked in 

combination with the variables stroke, asthma, and cancer without any specification in 

the free text variable or,  

• the primary pain site or complaint variable for widespread pain was marked without 

any specification in the free text variable.  

Neck complaint   

Data were included in the neck complaint group if: 

• the primary pain site or complaint variable for neck pain was marked and an indication 

of neck pain/symptoms/complaint/syndromes in the free text variable. That could be a 

combination of two or more of the following words or a synonym to these words: 

muscular ailments, reduced muscle strength, increased tension/reduced relaxation 

ability, myalgia, palpate sourness or pain, reduced or increased range of motion or,  

• the primary pain site or complaint variable for neck pain was marked in combination 

with one of the following variables: myalgia, tendinopathy, central neurological 

disease, peripheral neurological disease, headache/migraine, dizziness, trauma 

ligament, trauma muscle, and chronic as well as a symptom/verification in the free text 

variable.  That could be one of the following words or a synonym to one of the 

following words: muscular ailments, reduced muscle strength, increased 

tension/reduced relaxation ability, myalgia, palpate sourness or pain, reduced or 

increased range of motion.  
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• Primary pain site or complaint variabel for neck pain in combination with the words 

prolapse, protuberance, nerve root affection, cervical radiculopathy  

• Free text variable described the location of pain or complaint and clear symptoms of 

neck complaint/pain or,  

• Free text variable described the location of pain or complaint in combination with on 

the following variables: myalgia, tendinopathy, headache/migraine, dizziness, trauma 

ligament, trauma muscle and chronic 

Data were excluded if:  

• the primary pain site or complaint variable for neck pain was marked and no other 

information was filled out or,   

• the primary pain site or complaint variable for neck pain was filled out in combination 

with unsatisfying information in the free text variable. That could be descriptions like 

“reduced technique” or “reduced work ability” or, 

• any of the combinations above also included one of the following variables: 

rheumatism, central neurological disease, peripheral neurological disease. 

 

Shoulder complaint  

Data were included in the shoulder complaint group if: 

• the primary pain site or complaint variable for shoulder pain was marked and an 

indication of shoulder pain/symptoms/complaint/syndromes in the free text variable. 

That could be one or more of the following words or a synonym to these words: 

muscular ailments, reduced muscle strength, increased tension/reduced relaxation 

ability, myalgia, palpate sourness or pain, reduced or increased range of motion, 

instability, laxity, reduced function, tendinopathy, bursitis tendinitis, impingement, 

subacromial pain, ligament of tendon rupture, labrum lesion and frozen shoulder or,  

• the primary pain site or complaint variable for shoulder pain in combination with one 

of the following diagnosis variables myalgia, tendinopathy, chronic, ligament, 

arthrosis, postoperative and a verification in the free text variable or,  
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• if free text variable included location in shoulder and descriptions of symptoms or 

pathology. That could pathology like tendinopathy, bursitis tendinitis, impingement, 

subacromial pain, ligament of tendon rupture, labrum lesion and frozen shoulder. 

Data were excluded if: 

• the primary pain site or complaint variable for shoulder pain and and no other 

information was filled out or,  

• the primary pain site or complaint variable for shoulder pain in combination with 

unsatisfying information in the free text variable or,  

• any of the combinations above also included the variables rheumatism, central 

neurological disease, peripheral neurological disease or, 

• clear indications of neurological pathology in free text variable 

 

Back complaint 

Data were included in the back complaint group if: 

• the primary pain site or complaint variable for back pain was marked and an indication 

of back pain/symptoms/complaint/syndromes in the free text variable. That could be a 

combination of two or more of the following words or a synonym to these words: 

unspecified low back pain, myalgia, reduced range of movement, reduced muscle 

strength, increased tension/reduced relaxation ability, myalgia, palpate sourness or 

pain, pelvic pain, reduced muscular control, IS-joint complaint, thoracic or lumbar 

joint dysfunction, reduced quality of life or, 

• the primary pain site or complaint variable for back pain was marked in combination 

with one of the following variable: myalgia, tendinopathy, central neurological 

disease, peripheral neurological disease, headache/migraine, dizziness, trauma 

ligament, trauma muscle, arthrosis and chronic in addition to a symptom in the free 

text variable which verifies back issues as primry complaint or,    

• the primary pain site or complaint variable for back pain was marked and in 

combination with one of the the words prolapse, protuberance, nerve root affection, 

spinal stenosis, radiculopathy or, 
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• the primary pain site or complaint variable for back pain was marked in combination 

with one or more of the following variables myalgia, tendinopathy, central 

neurological disease, peripheral neurological disease, headache/migraine, dizziness, 

trauma ligament, trauma muscle, arthrosis and chronic or, 

• the free text variable described the location of pain or complaint and clear symptoms 

of back complaint. That could be unspesified back pain or spinal stenosis of lumbal. 

Data were excluded if:  

• the primary pain site or complaint variable for back pain was marked in combination 

with unsatisfying information in the free text variable. That could be descriptions like 

“reduced technique” or “reduced work ability” 

• the primary pain site or complaint variable for back pain was marked no other 

information was filled out or,  

• any of the combinations above also included one of the following variables: 

rheumatism, central neurological disease, peripheral neurological disease. 

 


