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Abstract: Chronic pain is a source of major alterations in quality of life. It represents significant costs 

for health systems, and reduces the competitiveness of the working population. Vulnerability can 

drive the incidence of chronic pain, through its influence on modifiable risk factors, and reduced 

utilization of health care systems. But vulnerability can also be the consequence of a chronic pain: 

illness can push people into precariousness. Using multivariable analyses, adjusting for the whole 

set of variables, we analysed the factors associated with pain intensity among vulnerable persons 

with a chronic condition, in five European countries (N=1,364). Firstly, pain was, among all varia-

bles, the main predictor of sleep problems, fatigue, depression, self-perceived health, physical and 

mental quality of life. This is in line with other studies showing the major impact of pain on an 

individual’s health and life.Secondly, women had more intense pain, as well as participants with a 

lower education level. These results confirm the social component in the complex etiology of pain 

and clearly plaid in favor of integrated care, taking into account individual characteristics and en-

vironment. 
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1. Introduction 

Pain is a subjective multidimensional experience inducing multiple repercussions on 

quality of life, sleep, mood, physical activity, self-perceived health, social relations, work, 

and income. Indeed, pain imposes a significant emotional and physical burden on those 

affected, and leads to physical, psychological, social, and economic vulnerabilities [1–3]. 

Pain intensity depends on sensitivity, but is also modulated by emotional states, and men-

tal processes (such as attention, interpretation, memorization and anticipation). Pain is 

closely linked to psychological distress, with reciprocal influences [4–6]. It also depends 

on demographic and socioeconomic factors: it is more frequent in elderly, women, and 

persons with a lower level of education or income [7]. 

Pain is a very frequent reason for medical visit [8], and constitutes an important 

workload for health systems [9]. For example, spinal pain is experienced by 80% of indi-

viduals at some point in their life in the United States [10], and the prevalence in the el-

derly is estimated at 49% [11]. In France, 54% of adults had suffered from pain in the past 

two years [12], and 25% had experienced physical pain that was difficult to bear in the 
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past year [13]. Patients who reported pain consulted healthcare professionals twice as of-

ten as the others [14].  

In several chronic diseases, pain is one of the main symptoms affecting the daily life 

of patients. The general adult population in the European Union reported an average 

chronic pain prevalence of around 20% [15,16]. The etiology of chronic pain is complex, 

and influenced by biochemical, psychosocial and behavioral factors [17]. Chronic pain is 

a source of disability, and major alterations in quality of life. It represents significant costs 

for health systems [18,19], including direct costs (medical visits, analgesics), but also indi-

rect costs (depression, addictions). The annual additional medical cost is estimated at 

more than one billion euros in France [14]. In addition, chronic pain represents a very 

significant proportion of the causes of sick leave, early retirement, and permanent disabil-

ity [20]. According to data from the National Health and Wellbeing Survey in five Euro-

pean countries, the presence of severe daily pain is associated with a reduced likelihood 

of being employed full time (25% against 45% for people with no pain) [20]. Chronic pain 

induces a decrease in productivity at work. Thus, in addition to its considerable impact 

on the quality of life of individuals, it reduces the competitiveness of the working popu-

lation. 

Vulnerable people are more likely to be affected by chronic conditions [21]. The prev-

alence of chronic conditions reaches 60% among beneficiaries of the Medicaid program in 

the United States (low-income people aged 18 to 64 years) against 50% in the general pop-

ulation (yet including people over 65 years) [22]. In low-income countries, death rates 

from chronic diseases in 2005 were 54% higher for men and 86% higher for women com-

pared to both men and women in high-income countries [23]. Vulnerability can drive the 

incidence of chronic disease, through its influence on modifiable risk factors [24–27], and 

reduced utilization of health care systems, due to barriers such as geographical isolation, 

scarcity of public transport, or lack of social ties [28–30]. People with low incomes find it 

less easy to adhere to a healthy lifestyle, and have poorer general health [31,32]. They 

generally happen to suffer most from the fragmentation of care services [33]. But vulner-

ability can also be the consequence of a chronic condition: illness aggravates social vul-

nerability and can push people into precariousness through job loss [34]. 

Although there is enough evidence to make it a high priority, as well as to conduct 

more research, chronic pain appears to have received few specific public health policy 

responses, especially in vulnerable populations. The research project EFFICHRONIC is a 

prospective and multicentric study, where socio-economically vulnerable participants 

with a chronic condition participate to the "Chronic Disease Self-Management Pro-

gramme" (CDSMP) [35]. 

In this article, we explore, at baseline i.e. before the beginning of the programme, the 

relation between pain intensity and: (1) socio-demographic variables (country, sex, age, 

education, income, and social network); (2) sedentary behaviour and physical exercise; (3) 

quality of life (mental and physical), and its components (sleep problems, fatigue, psycho-

logical distress, and general perceived health); (3) work absenteeism. 

2. Materials and Methods 

2.1. Study design 

This study focusses on the baseline questionnaire that was initially filled by the par-

ticipants to the EFFICHRONIC programme  [36,37], in which the CDSMP [35] interven-

tion was implemented in five European regions (Occitanie in France, province of Genoa 

in Italy, principality of Asturias in Spain, region of Rotterdam in the Netherlands, and the 

region of London in the United Kingdom). The baseline questionnaire included socio-de-

mographics (age; sex; education level (primary or lower, secondary, tertiary or higher); 

household composition (living alone or not)), and various validated self-assessed scales 

(Table 1). 
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Table 1. The instruments used in this study. 

Name of instru-

ment and reference 

Description Simplified variable Num-

ber of 

items 

Chronic Disease 

Self-Efficacy (CDSE) 

[38] 

ability to deal with fatigue, pain, emotional distress, health problems  6 

EQ-5D-5L [39] mobility, self-care, activity, pain, anxiety  5 

Euro-Qol visual an-

alogue scale (EQ 

VAS) [40]: experi-

enced current 

health 

100-level visual analogue scale, where the endpoints are labelled ‘The 

best health you can imagine’ and ‘The worst health you can imagine’ 

 1 

Physical exercise 

(developed specifi-

cally for the 

CDSMP) 

time spent weekly on various activities such as walking, swimming, cy-

cling, and aerobics 

dichotomous varia-

ble (0: score below 

the median, 1: score 

above) 

6 

International Phy-

sical Activity Ques-

tionnaire (IPAQ) 

[41] 

sedentary behavior: week and week-ends’ numbers of hours sitting 

daily 

standardised variable 

combining weeks 

and week-ends 

2 

Patient Health 

Questionnaire 

(PHQ-8) [42] 

depression scale dichotomous varia-

ble (0: PHQ-8 < 10, 1: 

PHQ-8 >=10) 

8 

Sleeping problems 

and fatigue (devel-

oped specifically 

for the CDSMP) 

10-level visual analog scales  2 

SF-12 [43] health-related quality of life 0-100 continuous 

scores: Mental Com-

ponent Summary, 

Physical Component 

Summary 

12 

Gijon’s socio-fami-

lial evaluation scale 

[44,45]: income 

1) no income or less than minimum pension allowance, 2) minimum pen-

sion (social welfare or disability pension), 3) from the minimum pension 

to the minimum wage, 4) from the minimum wage to 1.5 times the mini-

mum wage, 5) more than 1.5 times the minimum wage (income scales 

were adjusted to the local situation in each country) 

 1 

Gijon’s socio-famil-

ial evaluation scale 

[44,45]: social rela-

tionships 

1) doesn’t leave the house and doesn’t receive visits, 2) doesn’t leave the 

house but receives visits, 3) only relates to family or neighbours/friends, 

4) relates to family and neighbours/friends, 5) has social relationships 

 1 

Productivity Costs 

Questionnaire 

(PCQ) [46]: work 

absenteeism 

Have you missed work in the last 4 weeks as a result of being sick: yes I 

have missed X days / no 

 1 

2.2. Sample 

Participants have been recruited to receive the 6 sessions of the CDSMP intervention 

with the following inclusion criteria: 

- Aged at least 18; 

- At least one chronic condition (according to the International Classification of 

Primary Care-2 [47]), that has been present for at least six months; 

- At least one vulnerability criteria among the following: older people (over 65) 

living alone or in retirement homes, or in a situation of social or family isolation; 

persons receiving a disability pension or allowance; ethnic minorities; legal 
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immigrants, refugees and asylum seekers (whose residence has been known for 

at least 6 months), and low-income (defined as below the poverty line at 60% of 

the median standard of living for the year 2015 [48]). 

The development of EFFICHRONIC´s recruitment approach combined population-

based and individual recruitment strategies [49]. Firstly, vulnerability maps were devel-

oped to detect areas with higher vulnerability, based on specific deprivation indices, em-

ploying different methodologies. The maps are based on Population Census data in Spain 

(the MEDEA index [50] and an ad hoc rural index), France (the FDep index [51]) and Italy 

(the Crevari and Caranci indices [52]). In the United Kingdom, the national Index of Mul-

tiple Deprivation [53] (IMD) produces an overall relative measure of deprivation and was 

consulted online. In the Netherlands, most vulnerable areas at this study site were identi-

fied by stakeholders working in the community. Secondly, within those areas, potential 

participants were individually recruited following a variety of recruitment strategies. To 

reach the vulnerable population, alliances with local and regional authorities, health ser-

vices, social care organizations and civil society were generated across the EFFICHRONIC 

sites. The recruitment process was adapted to the socio-economic context, the health sys-

tem and cultural singularities of each country. 

2.3. Outcomes 

In the questionnaire at baseline, three questions were directly related to pain assess-

ment: 

 Pain intensity in the EQ-5D-5L instrument (0: I have no pain or discomfort; 1: I have 

slight pain or discomfort; 2: I have moderate pain or discomfort; 3: I have severe pain 

or discomfort; 4: I have extreme pain or discomfort); 

 Interference of pain with work and daily activities in the SF-12 instrument (During 

the past 4 weeks, how much did pain interfere with your normal work or other regu-

lar daily activities? 0: Not at all, 1: A little bit, 2: Moderately, 3: Quite a bit, 4: Ex-

tremely); 

 Self-management of pain in the Chronic Disease Self-Efficacy (CDSE-6) instrument 

(How sure are you that you can keep any physical discomfort or pain of your condi-

tion from interfering with the things you want to do? Visual analogic 0-10 scale). 

Pain intensity was the primary outcome, and the relation with other health-related 

and quality of life variables was assessed: sleeping problems, fatigue, depression, health, 

physical exercise, sedentary behavior, mental quality of life, and physical quality of life 

(Tables 1 and 2). 
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Table 2. The variables used in this study. 
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Table 2. (continuing). 

 

2.4. Data analysis 

All data have been handled confidentially, and scientific data were stored anony-

mously. Statistical analyses have been performed using R version 4.0.3 [54]. 

Correlations between the three pain variables (pain intensity, interference of pain 

with work and daily activities, and self-management of pain) were assessed using Per-

son’s correlations.  

Associations between the intensity of pain and other variables were evaluated using 

multinomial ordinal regression models (pain intensity being an ordered factor outcome). 

These multivariable models were built with only those variables that had a significant 

effect in univariable models (p<0.05, p-values being corrected for multiple testing using 

the BH procedure [55]). We used proportional-hazards, because the sample size were in-

sufficient in some levels of factor variables to be able to fit a non-proportional hazards 

model. 
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To further describe the relations between the variables, we also used another multi-

variable regression, with only the variables that we expected to be rather causes than con-

sequences of pain (among the variables that were significant in the univariable models), 

namely country, sex, education level, income, social relations, physical exercise, and sed-

entary behaviour. 

We have then repeated these analyses using as outcome a binary variable: “no pain” 

versus “non-null pain”. 

We also conducted other analyses, for each variable of interest, where pain was an 

explanatory variable instead of the outcome (adjusting for all other available variables, 

when significant in univariable models). For these models, we used either logistic regres-

sion models, multinomial ordinal regression models, or general linear models, depending 

on the nature of the outcome. 

Given the high rate of missing data for the probability of having missed work during 

the past 4 weeks, multiple imputation was performed using the R package ‘missRanger’ 

[56,57], which combines random forest imputation with predictive mean matching. Each 

imputation was weighted by the degree of missing data for each participant, such that the 

contribution of data from participants with higher proportions of missingness was 

weighted down in the imputation. We set the maximum number of trees for the random 

forest to 200 but left all other random forest hyperparameters at their default. Parameter 

estimates for all five datasets were pooled to provide more accurate estimates. 

3. Results 

3.1. Study population 

A total number of 2.951 vulnerable participants distributed over the 5 European 

countries have been engaged. After removing caregivers (who did not have a chronic dis-

ease) and participants who attended less than four sessions or who had missing or aber-

rant data for the variable pain intensity (Fig. 1), data were analysed for a total of 1371 

participants with at least one chronic condition (FR 185, IT 233, NL 220 SP 402, UK 331). 

The average proportion of missing values across all variables in the dataset was 4.1% (ex-

cluding the probability of having missed work during the past 4 weeks, for which the 

proportion of missing values was 52.5%) (Table 2). 

 

Figure 1. Flow chart of sample selection. 

3.2. Correlation between the different pain scales 

The 2x2 Pearson’s correlation tests between the three pain variables showed that they 

are all significantly correlated (pain intensity with interference: p<10-15, correlation coef-

ficient = 0.70; pain intensity with self-management: p<10-15, correlation coefficient = -0.44; 

interference with self-management: p<10-15, correlation coefficient = -0.48). Because of the 
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tight link between these pain variables, the following analyses have been performed on 

only one of them: pain intensity. Pain intensity varied across countries (Fig. 2a). The 2x2 

correlations between quantitative variables are represented in Fig. 2b. 

a)  

 

b)  

Figure 2. a) Pain intensity across countries (kernel density estimate). b) Correlations’ matrice (Pear-

son’s coefficients) between pain intensity and quantitative variables reflecting quality of life. The 

areas and colors of circles represent the absolute value of correlation coefficients. 

3.3. Association between pain intensity and vulnerability factors 

Average income was significantly lower in participants with highest pain intensity 

(pain level 3 or 4; N=240; income = 3.27±1.13), than in participants without pain (pain level 

0; N=294; income = 3.66±1.31) (Wilcoxon rank test W=25,187, p<0.0001). Participants with 
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highest pain intensity also had less social relationships than participants without pain 

(pain level 3 or 4: social relationships = 3.63±1.00; pain level 0: social relationships = 

4.32±0.80; W=18,251, p<0.0001). Besides, participants with pain were on average older than 

those without pain (5-year-age category : 8.81±2.89 versus 8.32±3.16; W=164839, p=0.01), 

and women had on average a higher level of pain than men (1.50±1.06 versus 1.29±1.09; 

W=181006, p=0.0002). 

3.4. Multivariable analysis with pain intensity as the outcome (multinomial ordinal regression) 

Using a multinomial ordinal regression with pain intensity as the response variable, 

the multivariable regression (variables being previously selected using univariable mod-

els, if p<0.05) showed that pain significantly depended on country (p<0.0001), sedentary 

behaviour (p<0.0001), fatigue (p<0.003), sleep problems (p<0.0001), physical quality of life 

(p<0.0001), mental quality of life (p<0.0001), and self-perceived health (p<0.0001) (Fig. 3a). 

The results were qualitatively similar when we used general linear models instead of mul-

tinomial ordinal regression, and imputing the missing data for all variables did not sig-

nificantly change the results either.  

A simplified model was also built that included only the variables country, sex, edu-

cation level, income, social relations, physical exercise, and sedentary behaviour. All these 

variables were significant (with p<0.0001), except income (marginally), and sedentary be-

haviour (Fig. 3b). The intensity of pain was higher in France and lower in Spain than in 

the three other countries. Women reported more pain than men. Participants with a high 

education level reported less intense pain. Those with a high level of social relationships 

reported less intense pain. Finally, participants had less pain if they performed more phys-

ical exercise (and tended to have less pain if they had a less sedentary behaviour). 
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a) 

 

b) 

 

Figure 3. Multivariable multinomial ordinal regression model, with pain intensity as the outcome. 

More pain on the right of the dashed line, less pain on the left of the dashed line. a) Model including 

all the variables that were significant in univariable models; b) Model including a restricted number 

of variables. 

3.5. Multivariable analysis with a binary pain variable as the outcome (logistic regression) 

We then compared the participants according to whether they reported some non-

null level of pain (N=1070) or not (N=294). Among participants with pain, 69.0% were 

women (against 56.7% among those without pain), 20.0% had a low education level 

(against 23.3% among those without pain), and 22.0% had a very low or low income 

(against 18.8% among those without pain). 

Using a multivariable logistic regression, we found that participants suffering from 

pain significantly differed according to country (p<0.0001), had more sleep problems 
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(p=0.03), as well as a lower physical quality of life (p<0.0001), and a lower mental quality 

of life (p<0.05) (Fig. S1).  

3.6. Multivariable analyses with pain as an explanatory variable 

The models where pain was considered as an explanatory variable showed that it 

was significantly associated with: sleep problems (p<0.0001, Fig. S2), fatigue (p<0.0001, 

Fig. S3), probability of depression (p<0.0001, Fig. S4), self-perceived health (p<0.0001, Fig. 

S5), physical quality of life (p<0.0001, Fig. S6), and mental quality of life (p<0.0001, Fig. 

S7). 

Concerning the probability of having missed work during the past 4 weeks, our lo-

gistic regression analyses showed that the intensity of pain was not significantly associ-

ated with the risk of missing work, although marginally (p=0.06) (Fig. S8). If the intensity 

of pain was considered as a continuous variable, the intensity of pain was positively as-

sociated with the risk of missing work, but this effect was not significant either (p=0.07). 

Finally, running the model on imputed datasets did not reveal a significant association 

with pain either. 

3.7. Figures and tables 

 Figure 1. Flow chart of sample selection. 

 Figure 2. a) Pain intensity across countries (kernel density estimate). b) Correlations’ 

matrice (Pearson’s coefficients) between pain intensity and quantitative variables re-

flecting quality of life. The areas and colors of circles represent the absolute value of 

correlation coefficients. 

 Figure 3. Multivariable multinomial ordinal regression model, with pain intensity as 

the outcome. More pain on the right of the dashed line, less pain on the left of the 

dashed line. a) Model including all the variables that were significant in univariable 

models; b) Model including a restricted number of variables. 

 Table 1. The instruments used in this study 

 Table 2. The variables used in this study 

4. Discussion 

This multicentric study allowed a thorough characterization of the factors associated 

with pain and its intensity in a large sample of persons with a chronic condition among 

vulnerable populations in five European countries (N=1,364).  

In raw data, average income was lower in participants with higher pain intensity, 

and they had fewer social relationships, as compared to participants without pain. Be-

sides, participants with pain were on average older than those without pain. Finally, 

women had on average a higher level of pain than men. Multivariable analyses, adjusting 

for the whole set of variables that were significant in univariable models, showed that 

women had more intense pain as well as participants with a lower education level. Alt-

hough the participants had been included with vulnerability criteria, these results suggest 

an association of pain with low education level and low income even within vulnerable 

populations, and confirm the impact of socio-economic status among the determinants of 

pain. 

There is a rather abundant literature on the link between pain and vulnerability. Sig-

nificant inverse associations have been found between a more severe pain and a lower 

educational achievement [58–60]. Similarly, pain prevalence, intensity, and functional in-

terference, were repeatedly found to be higher in people with a lower income [1,59,61,62]. 

This was also observed when comparing people living in the most deprived areas with 

those living in the most affluent ones [63]. Low income and manual work seem to have 

cumulative effects on the odds of experiencing severe pain [61]. Sickness absence at work 

due to pain is also inversely related to socio-economic status [60].  

In the Austrian Health Interview Survey [7] (with more than 15,000 respondents), 

socio-economic status (based on education, income and profession) was inversely and 
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gradually associated with the prevalence of severe pain, with the number of indicated 

painful body sites, with the intensity of pain, and with the subjective level of feeling dis-

abled through pain. Moreover, even at the same intensity of pain and the same number of 

painful body sites, people in the lowest socio-economic class were twice to three times 

more likely to feel disabled through pain than people in the highest socio-economic class. 

Similarly, other studies have shown that people in deprived socio-economic situation not 

only run a higher pain and chronic pain risk, but also experience their pain as more se-

vere/disabling than their more privileged counterparts [64,65]. The mechanisms underly-

ing the association between socio-economic status and pain are not yet elucidated. Firstly, 

low income dramatically increases risk factors of chronic diseases that can induce chronic 

pain. Secondly, depressive symptoms could be one of the mediators of this relationship, 

in terms of limiting the individual’s strategies to manage pain [66]. Indeed, higher levels 

of subjective socio-economic status significantly predicted lower odds of participants hav-

ing been prescribed at least one analgesic drug in the previous six months, and this was 

true even after controlling for objective socio-economic status variables [67]. 

Vulnerable people with chronic conditions should be a priority of health policy and 

interventions. Over the last decades, literature on both chronic care [68] and integrated 

care [69] have gradually recognised the importance of the social determinants in shaping 

people´s health. Both fields acknowledge that healthcare strategies and interventions 

should not only consider individual factors, but also people’s environment (including so-

cio-economic determinants). It is precisely the most vulnerable people with chronic con-

ditions who most need social and community support as well as effective and integrated 

care [70]. Consequently, integrated healthcare strategies should prioritize them. However, 

individuals from vulnerable groups are usually hard-to-reach [24,28,71,72]. They are often 

reluctant to attend the care system and do not seek support through the usual channels 

[73]. Areas with higher vulnerability are often left out from policy innovations and expe-

riences due to their socio-economic complexity. 

Another interesting finding of this study is that participants had less pain if they per-

formed more physical exercise, and tended to have less pain if they had a less sedentary 

behaviour (i.e. a smaller number of hours sitting per day). This distinction between sed-

entary behaviour and physical exercise has already been highlighted by studies of meta-

bolic diseases: epidemiological data showed that high volumes of sedentary behaviour 

are detrimental to metabolic health, even in the presence of regular exercise [74], suggest-

ing that the health effects of sedentary behaviour are independent from those of exercise, 

and that daily living physical activity is beneficial. 

Finally, it is remarkable that pain was the main predictor of sleep problems, fatigue, 

depression, self-perceived health, physical and mental quality of life. This is in line with 

other studies showing the major impact of pain on an individual’s health and life [1,3]. 

Pain is frequent in persons with a chronic condition [75], but the causal relation is not 

necessarily unidirectional. Chronic pain can increase the risk for metabolic diseases and 

cardiovascular diseases [3], through an impact on physical exercise and sedentary behav-

ior, and through the influence of pain on blood pressure [76]. Chronic pain can also induce 

depression and anxiety [4,6], either directly or through negative consequences on social 

and professional interactions [20], and on sleep [3]. Anxiety can in turn be involved in 

immune diseases and cancers through an impact on inflammation [77].  

A strength of this study is the rather large sample size of 1,364 participants from five 

countries. However, the use of vulnerability maps and targeted recruitment strategies 

may introduce bias into the sample, impacting the representativeness of the sample. In 

addition, the use of individual recruitment strategies may introduce confounding varia-

bles. Finally, our results may not be generalizable outside the European context. 

The three questionnaire items on pain were significantly correlated between them, 

we can therefore consider that our measure of pain intensity is reliable. Persons with any 

chronic condition have been included indiscriminately, as well as persons with diverse 

vulnerability criteria, and this is an originality of this research: the vast majority of other 

pain studies focus on a specific disease or a specific population, and are therefore difficult 
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to generalize. At the same time, the absence of information on the type of chronic condi-

tion (articular, digestive, metabolic, etc.) is a weakness of this protocol, because these en-

tities encompass a great diversity. Furthermore, other useful information is missing, such 

as the height and body weight of participants, their ethnic/cultural background, or the use 

of painkillers. 

5. Conclusions 

Overall, our results confirm the social component in the complex etiology of pain. 

Decreasing social inequalities and vulnerability could clearly reduce the prevalence of 

pain [22,23], whereas managing pain would also reduce the risk of vulnerability [20]. 

Taken globally, these considerations clearly plaid in favor of integrated care, taking into 

account the patients individual characteristics and environment. 

Supplementary Materials: Figure S1: Logistic regression model, with a binary variable no-pain ver-

sus pain as the outcome. Pain more likely on the right of the vertical line (OR=1); Figure S2. Multi-

nomial ordinal multivariable regression model, with sleep problems as the outcome (variables being 

included if significant in univariable models). More sleep problems on the right of the dashed line; 

Figure S3. Multinomial ordinal multivariable regression model, with fatigue as the outcome (varia-

bles being included if significant in univariable models). More fatigue on the right of the dashed 

line; Figure S4. Logistic regression with probability of depression as the outcome (variables being 

included if significant in univariable models). * p<0.05, ** p<0.01, *** p<0.001; Figure S5. Linear 

model with probability of self-perceived health as the outcome (variables being included if signifi-

cant in univariable models); Figure S6. Linear model with probability of physical quality of life as 

the outcome (variables being included if significant in univariable models); Figure S7. Linear model 

with probability of mental quality of life as the outcome (variables being included if significant in 

univariable models); Figure S8. Multivariable logistic regression model, with the probability of 

missing work as the outcome (variables being included if significant in univariable models). 
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Supplementary figures. 

 

 

Figure S1. Logistic regression model, with a binary variable no-pain versus pain as the outcome. 

Pain more likely on the right of the vertical line (OR=1). 
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Figure S2. Multinomial ordinal multivariable regression model, with sleep problems as the outcome 

(variables being included if significant in univariable models). More sleep problems on the right of 

the dashed line. 

 

Figure S3. Multinomial ordinal multivariable regression model, with fatigue as the outcome (vari-

ables being included if significant in univariable models). More fatigue on the right of the dashed 

line. 
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Figure S4. Logistic regression with probability of depression as the outcome (variables being in-

cluded if significant in univariable models). * p<0.05, ** p<0.01, *** p<0.001. 

 

Figure S5. Linear model with probability of self-perceived health as the outcome (variables being 

included if significant in univariable models). 
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Figure S6. Linear model with probability of physical quality of life as the outcome (variables being 

included if significant in univariable models). 

 

Figure S7. Linear model with probability of mental quality of life as the outcome (variables being 

included if significant in univariable models). 
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Figure S8. Multivariable logistic regression model, with the probability of missing work as the out-

come (variables being included if significant in univariable models). 
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