
 

Musculoskeletal pain among Workers in Portugal – 

the European Working Conditions Survey 

 

Paula Alexandra Gouveia Batista 

 

 

 

Orientadora:  

Doutora Raquel Lucas Calado Ferreira (Departamento de Epidemiologia Clínica, Medicina 

Preditiva e Saúde Pública, Faculdade de Medicina da Universidade do Porto e Instituto de 

Saúde Pública da Universidade do Porto)  

 

Coorientador:  

Doutor Fernando Garcia Benavides (Centro de Investigação de Saúde Ocupacional, 

Universidade Pompeu Fabra, Barcelona, CIBER de Epidemiologia e Saúde Pública, Espanha)  

 

 

 

Dissertação de candidatura ao grau de Mestre em Saúde Pública apresentada à Faculdade de 

Medicina da Universidade do Porto e ao Instituto de Ciências Biomédicas Abel Salazar.  

 

 

Porto, 2016 

   



ii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Esta dissertação tem como base dois manuscritos, nos quais colaborei ativamente na 

definição das hipóteses, análise e interpretação dos dados. Fui responsável pela redação da 

versão inicial dos dois manuscritos:  

I. Musculoskeletal pain in Portuguese and EU14 workers: a comparison study based on 

the European Working Conditions Survey, 1995-2010. 

II. Musculoskeletal disorders in Portuguese workers: is it the job or the person?  
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Resumo 

 

Objetivos: Analisar perturbações músculo-esqueléticos nos trabalhadores em Portugal e 

identificar os seus determinantes, através dos seguintes objetivos: (1) Descrever as 

tendências seculares da prevalência de sintomas músculo-esqueléticos auto reportados em 

trabalhadores portugueses entre 1995 e 2010 e compará-los aos restantes países europeus; 

(2) Estimar a associação de fatores de risco ocupacionais e pessoais com o reporte de 

sintomas músculo-esqueléticos nos trabalhadores portugueses. 

Métodos: Esta tese utiliza dados do segundo ao quinto Inquérito Europeu sobre as 

Condições de Trabalho (IECT), um estudo periódico e de carácter transversal realizado a cada 

cinco anos para avaliar as condições de trabalho na Europa. Em todos os questionários, a 

amostra de cada país é selecionada de modo a ser representativa dos indivíduos com idade 

igual ou superior a 15 anos. As análises são restritas a indivíduos que se encontravam 

empregados no período da avaliação e cujo local de residência fosse um dos países da União 

Europeia que participaram em todos IECT (Bélgica, Dinamarca, Alemanha, Grécia, Espanha, 

França, Irlanda, Itália, Luxemburgo, Países Baixos, Áustria, Portugal, Finlândia, Suécia e Reino 

Unido). As características dos participantes foram descritas através de proporções. 

Prevalência de sintomas músculo-esqueléticos foram estimados e estratificados por sexo. 

Preditores dos sintomas músculo-esqueléticos foram identificados recorrendo à regressão 

de Poisson e as associações apresentadas como razão de prevalência e respetivos intervalos 

de confiança de 95%. 

Resultados: Objetivo 1 - Entre 1995 e 2010, os trabalhadores portugueses apresentaram 

maior prevalência de todos os tipos de dor músculo-esquelética em comparação aos 

trabalhadores EU14. A força da associação entre o país de residência e a dor músculo-

esquelética aumentou com a idade nos trabalhadores portugueses. Embora houvesse 

diferenças ocasionais entre os grandes grupos ocupacionais, nenhuma ocupação parecia 

desproporcionalmente afetada nos trabalhadores portugueses quando comparados aos 

trabalhadores EU14. Objetivo 2 - Nos trabalhadores portugueses, as exposições a fatores de 

risco físico no local de trabalho foram fortemente associadas com o reporte da dor músculo-

esquelética: posições cansativas ou dolorosas foram associadas com todas as queixas 

músculo-esqueléticas. Adicionalmente, padrões de exigência física aumentada, tais como 



3 
 

vibrações, manter-se em pé e levantar ou mover pessoas mostraram uma associação com 

dor nos membros inferiores. Movimentos repetitivos da mão ou do braço foram associados 

com dor no pescoço/ombros/membros superiores. Fatores de risco psicossocial relacionados 

com o trabalho e fatores de risco pessoal não mostraram qualquer associação com queixas 

músculo-esqueléticas. 

Conclusão: Os resultados desta tese demonstram que a dor músculo-esquelético é um 

fenómeno comum nos trabalhadores portugueses. De facto, com o aumento da idade, os 

trabalhadores portugueses estão mais propensos a reportar dor músculo-esquelética. 

Embora houvesse diferenças ocasionais entre os principais grupos ocupacionais, nenhuma 

ocupação parecia desproporcionalmente afetada. Ao longo dos anos, as diferenças no 

reporte da dor músculo-esquelética entre os trabalhadores portugueses e EU14 pareciam 

ser mais influenciados por diferenças socioeconómicas entre países do que por fatores de 

risco individuais. No entanto, ao analisar os determinantes da dor músculo-esquelética em 

trabalhadores portugueses, verificou-se que a prevalência da dor músculo-esquelética é 

principalmente atribuível à exposição a fatores de risco físicos no local de trabalho. 
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Abstract 

 

Objectives: To analyse musculoskeletal disorders among workers in Portugal and to identify 

their determinants, through the following specific objectives: (1) Describe secular trends of 

the prevalence of self-reported musculoskeletal symptoms in Portuguese workers from 1995 

to 2010 and compare these to the remaining European countries; (2) Estimate the 

associations of occupational and personal-level risk factors with the report of 

musculoskeletal symptoms among Portuguese workers. 

Methods: This thesis uses data from the second to the fifth European Working Conditions 

Survey (EWCS), a periodic cross-sectional study performed every five years to investigate the 

working conditions in Europe. In all surveys, the sample within each country was selected to 

be representative of individuals aged 15 years or over. The analyses are restricted to 

individuals that were employed at the time of the survey and whose place of residence was 

one of the European Union countries that participated in all EWCS (Belgium, Denmark, 

Germany, Greece, Spain, France, Ireland, Italy, Luxembourg, Netherlands, Austria, Portugal, 

Finland, Sweden and United Kingdom). Characteristics of participants were described using 

proportions. Prevalence of musculoskeletal symptoms were estimated according to sex. 

Predictors of musculoskeletal symptoms were identified using Poisson regression and 

associations were identified as prevalence ratio and 95% confidence intervals. 

Results: Objective 1 -  Between 1995 and 2010, Portuguese workers presented higher 

prevalence of all types of musculoskeletal pain in comparison to EU14 workers. Strength of 

associations between country of residence and musculoskeletal pain increased with age in 

Portuguese workers. Although there were occasional differences between major 

occupational groups, no specific job seemed disproportionally affected in Portuguese 

workers when compared to EU14 workers. Objective 2 -  Among Portuguese workers, 

exposure to work-related physical risk factors were strongly associated with self-reported 

musculoskeletal pain: tiring or painful positions was associated with all musculoskeletal 

complaints. Additionally, patterns of increased physical demands such as vibrations, standing 

and lifting or moving people showed an association with pain in the lower limbs. Repetitive 

hand or arm movements were associated with neck/shoulders/upper limbs pain. Work-
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related psychosocial and personal risk factors did not show any association with 

musculoskeletal complaints. 

Conclusion: The evidence in this thesis illustrates that musculoskeletal pain is a common 

phenomenon among Portuguese workers. In fact, with the increase in age, Portuguese were 

more likely to report musculoskeletal pain. Although there were occasional differences 

between major occupational groups, no specific job seemed disproportionally affected. Over 

the years, the differences of self-reported musculoskeletal pain between Portuguese and 

EU14 workers seemed to be more influenced by macro-level socioeconomic differences 

between countries than by individual risk factors, however, when analysing the 

determinants of musculoskeletal pain in Portuguese workforce, the prevalence of self-

reported musculoskeletal pain was mainly attributable to exposure to physical risk factors at 

workplace. 
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Introduction 

 

1.1. Occupational Health 

 

The right to health and safety at work is one of the basic human rights (1).  

 

Workers represent half of the world´s population and besides being the most dynamic 

element of society, they are the major contributors to economic and social development (2–

4). In fact, the sustained development of modern societies depends on their workers, so the 

value of their health, safety and well-being is directly correlated with it (4). The importance 

of workforce health has already been recognised as crucial by the European Union (EU) 

trough the adoption of a new Strategic Framework on Health and Safety at Work 2014-2020. 

The present strategy aims to improve implementation of existing health and safety rules, 

to improve the prevention of work-related diseases and to take account of the ageing of the 

EU's workforce(5).  

 

 

Figure 1: Conceptual model of causality in Occupational Health 

Adapted from FG Benavides, P Boix, F Rodrigo and JM Gil (Coordinadores). Informe de salud laboral, España 2001-2010. 

Barcelona: CISAL-UPF, 2013. 
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Workers´ health is determined not only by risk factors that they may be exposed to at the 

workplace but also by individual, cultural, environmental and socio-economic factors 

(4,6). As presented in the above causal model of occupational health, the effect that the 

job has on the individual´s health is the result of different influences that act at several 

levels. The country´s socio-economic context influences the macro level of employment 

and working conditions such as wages, type of contract, adequate infrastructure, 

supportive management, and career progression. At a more proximal level, health can be 

determined by the interaction between working and living conditions and individual 

characteristics. In this model, it is also possible to identify the sectors capable of 

intervention, namely workers,  companies and governments (Figure 1) (7,8). 

 

Acknowledgement of the relationship between work and health has always been important 

but not always sufficient. It is necessary that society and its political structures take 

occupational health as a priority objective. 

 

Occupational Health aims to identify, evaluate and control hazards arising in the workplace 

that could impair the health and safety of workers; to enhance the physical, mental and 

social well-being of workers and support the development and maintenance of their work 

capacity and to enable workers to conduct socially and economically productive lives (9,10). 

Occupational Health interventions at the workplace present extensive benefits for 

employees, companies and society: they decrease absenteeism due to illness or work 

accidents, make safer workplaces and contribute to sustainable development, which is the 

key to poverty reduction; promote quality of employment and increase productivity not only 

because workers are healthier but also more motivated. In this prospective, workplace 

health promotion should be systematically part of the culture of institutions (4,9,11).  

 

In the European Union, the adoption of the EU Occupational Safety and Health (OSH) 

Strategy in all Member States led to a reduction by 27.9% in the incidence rate of accidents 

leading to absences of more than three days between 2007 and 2013. Additionally, 85% of 

workers express satisfaction with workplace health and safety in their current job and over 

three quarters (77%) say that OSH information and/or training is available in their workplace 

(5). Despite the significant reduction in work accidents and better prevention, the health and 
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safety of workers in the EU still needs improvements. In 2012, more than 3 000 workers died 

due to work accidents and more than 2.5 million workers were victims of a serious work-

accident that resulted in at least four calendar days of absence from work (12). In addition, a 

quarter of European workers declared that work has a mainly negative effect on their health 

(5). Over 44 million workers of the EU now have a long-standing health problem or disability 

that affects their ability to work, and MSDs account for a higher proportion of sickness 

absence from work than any other health condition (2).   

 

 

1.2. Occupational Health in Portugal 

 

The current state of organization and provision of Occupational Health in Portugal is the 

result of a complex process which involved political, social, economic and scientific factors.  

 

The beginning of the Industrial Revolution in Portugal, that occurred between 1870 and 

1913, was characterized by population and economic growth but also by the degradation of 

the working conditions, resulting in high numbers of work accidents and occupational 

diseases (13,14). Such conditions led to the creation of Health and Safety services as well as 

laws that would protect the worker in case of accident (15). However, workers´ health and 

safety was not a real priority and as a result, the occurrence of accidents and diseases 

remained elevated (13). 

 

Portugal joining the European Economic Community in 1986 exposed the flaws that the 

organizational model of Occupational Health services at the time presented. European 

Directives were incorporated into Portuguese legislation by way of health and safety 

regulations (11,15). However, there was still a lot of margin for improvements in the safety 

and health of workers. It was only in July 1991 that the Government and all social partners 

signed the first Agreement on Safety, Hygiene and Health in Labour. This agreement aimed 

at contributing to the modernization of the national economy, to assure the competitiveness 

of the companies and, in a sustainable way, to improve the working and living conditions of 

workers (11,15,16). 
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Since 1991, significant advances have been made in health and safety of workers in Portugal. 

However, a considerable portion of the overall morbidity of the Portuguese workforce 

remained related to work and despite the evolution of the working conditions and the 

greater availability of effective interventions for Occupational Health, many workers 

remained exposed to unacceptable levels of occupational risk factors, being victims of 

occupational diseases and accidents at work (11). This is compatible with the fact that only 

35 to 60% of Portuguese workers are covered by occupational health services (data from 

2014) (17).  

 

As a result, in 2013, using data reported by insurance companies, an estimated 503 work-

related accidents occurred per day. Of all workers who had work-related accidents, 125 died 

due to the resulting injuries. Among those with non-fatal injuries, one fifth needed a work 

absence of over a month. Regarding occupational diseases, musculoskeletal conditions were 

clearly the most certified group in Portugal in 2014 (8). Moreover, MSDs were the main 

reason why 31.3% of Portuguese workers had to, at least once, ask for sick leave (18). 

 

 

1.3. Musculoskeletal disorders 

 

MSDs1 are the most common cause of work incapacity and impaired functional ability (19–

21). MSDs encompass a spectrum of problems of the musculoskeletal system and connective 

tissue, such as regional pain syndromes, carpal tunnel syndrome, osteoarthritis and 

rheumatoid arthritis (22,23). 

 

MSDs affects practically every adult at one point in their life. Various studies revealed that 

back pain is the most frequently MSD reported. In second place comes disorders in the neck, 

shoulders and upper limb.  Disorders in the lower limb are less frequent (24,25).  

 

                                                        
1 The term disorders can be used for a clinically recognizable set of symptoms or behaviours. 
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MSDs are a topic of major concern among the European Commission and social partners due 

to the prevalence and impact they impose on workers, organizations, welfare systems and 

society. Work-related MSDs affect more than 4 million workers in the EU and are responsible 

for about half of all work-related disorders in EU countries (2). However, these numbers 

underestimate the reality due to underreporting resulting from workers’ lack of information, 

discouragement in the face of the complex administrative procedures, and fear of losing 

their jobs (26). The European Commission estimates that MSDs are the main cause for 49.9% 

of all absences from work lasting 3 days or longer and for 60% of permanent work incapacity 

(2). Moreover, it is estimated that the total costs of work-related MSDs in European 

countries is €240 billion annually  or up to 2% of Gross domestic product (GDP) (27). 

 

 

Figure 2: A conceptual model of the possible roles and influences that various factors may play in the development of 
musculoskeletal disorders (28) 

 



15 
 

According to Figure 2, development of MSDs is the result of complex interactions that 

includes not only occupational exposures that are related to each other, but also a wide 

number of interdependent individual characteristics. This model identifies the person as the 

central biological subject exposed to external factors with various physical, psychological, 

and social features that may influence the biological and clinical response. These individual 

factors include age, sex, educational level, smoking habits, comorbidities, and perhaps 

genetic influences, as well as participation in leisure activities (28). 

 

Although MSDs are multifactorial in origin, a strong body of evidence has shown that work-

related factors are strongly associated with musculoskeletal complaints among active 

workers (29). Physical exposures (external loads) resulting from work are transmitted 

through biomechanical forces to create internal loads on the tissues and anatomical 

structures. Physical factors such as repetitive movements, heavy manual lifting, poor 

posture, and partial or whole-body vibration have been associated with musculoskeletal 

complaints in previous studies (22,30–32). When the load exceeds the mechanical tolerance, 

tissue damage occurs (28).  

 

In addition to physical factors, several organizational and social context factors, such as 

highly demanding tasks, low social support and low control at the workplace, have also been 

demonstrated as additional contributing factors for MSDs (31,33). To evaluate organizational 

and social context of the workplace, Karasek’s job demands-control model is one of the most 

influential models (34). The job demands-control model explains how levels of job demands 

and control can influence strain and job satisfaction. First, job demands are measured as 

quantitative workload or role conflict, job decision-making authority is the amount of control 

in the job and skill discretion consists in the level of skill required to complete the work (35). 

 

In addition to occupational and individual–level risk factors, there is evidence to support that 

MSDs appears to be driven by socio-economic factors operating at a population level, such 

as financial support for health-related incapacity for work, local unemployment rates and  

systems of compensation for work-related illness and injuries (28,36). 
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1.4. Musculoskeletal disorders in Portugal 

 

In the most recent National Health Survey (2014), chronic back pain was the most frequently 

reported chronic disorder, by 32.9% of respondents (37). In the study Pain in the Portuguese 

population - some epidemiological aspects (2003), prevalence of low back pain in the seven 

days preceding the interview was 51.3% (95% CI: 48.7 to 53.9) (38). Also, a study conducted 

among adults residents in Porto found that chronic low back pain was frequently reported 

by respondents, corresponding to 12.3% (95% CI: 10.5 to 14.3) of the participants (39). A 

different study conducted in primary care units in Porto showed that the prevalence of low 

back pain in the six months prior to evaluation was 49.0% (95% CI: 43.3 to 54.7) (39). 

 

In recent years, several studies have addressed MSDs in specific occupations.  

One study conducted in 822 large companies that aimed to estimate the prevalence of work-

related musculoskeletal disorders (WRMSDs) showed that the prevalence of clinically 

relevant WRMSD was of 5.9%. The most prevalent WRMSD was low back pain with a 

prevalence of 2.27% (40). A different study showed high symptoms prevalence (last 12 

months) in the lower back (60.6%), the upper back (44.5%), and the neck (48.6%) among 

healthcare workers (41). 

 

Although there have been several attempts to quantify MSDs, it remains difficult to quantify 

precisely the extent of such conditions among the working population. Most data about 

MSDs in Portuguese workers come from individual studies, not national level 

epidemiological studies. Improving data collection across Portugal and conducting cohort 

studies would provide valuable information to policymakers, health practitioners and to 

society in general. Good epidemiological data is important for a number of reasons: (1) It is 

impossible to be accurate about the economic consequences of MSDs, their impact or their 

social costs to workers, their family and to society; (2) poor data make it difficult to make a 

persuasive case for action to Portuguese employers or to Portuguese policy-makers. (3) 

interventions plans are more difficult to apply if there are no reliable or comprehensive data 

on the extent or impact of MSDs in the Portuguese workforce. 
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Aims 

 

The aim of this thesis is to analyse musculoskeletal disorders among workers in Portugal and 

to identify their determinants. This will be achieved through the following two scientific 

papers:  

 

Paper I: “Musculoskeletal pain in Portuguese and EU14 workers: a comparison study based 

on the European Working Conditions Survey, 1995-2010” which aimed: 

 To describe secular trends of the prevalence of self-reported musculoskeletal 

symptoms in Portuguese workers from 1995 to 2010;  

 To compare the prevalence of self-reported musculoskeletal symptoms in Portuguese 

workers with the remaining fourteen European countries.  

 

Paper II: “Musculoskeletal disorders in Portuguese workers: is it the job or the person?”, 

which aimed: 

 To estimate the associations between musculoskeletal outcomes and occupational 

and personal-level risk factors.  
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Musculoskeletal disorders in Portuguese and EU14 Workers: a 

comparison study based on the European Working Conditions 

Survey, 1995-2010 

 

Abstract 

Introduction: Musculoskeletal disorders affects millions of European workers causing pain, impaired 

functional ability and work incapacity. In Europe, periods of economic recession in Europe have led 

to a deterioration of working conditions, and consequently, the impact of musculoskeletal disorders 

on workforce health is likely to increase and to be even higher in countries most adversely affected 

by economic crisis. The main objective of this study was to describe secular trends of the prevalence 

of self-reported musculoskeletal symptoms in Portuguese workers from 1995 to 2010 and to 

compare these to the remaining European countries.  

Methods: Using data from second to fifth European Working Condition Surveys, one-year (fifth 

survey) and point prevalence (second to fourth surveys) of musculoskeletal pain were estimated in 

Portugal and in the remaining 14 member states from the European Union-15 (EU14) in each year of 

survey and stratified by sex. Associations between country of residence and self-reported 

musculoskeletal symptoms were quantified by crude and age- and occupation-adjusted prevalence 

ratios and 95% confidence intervals, using Poisson regression models.  

Results: Compared to the EU14 workers, Portuguese workers presented in all four surveys, higher 

prevalence of all types of musculoskeletal pain. Strength of associations between country of 

residence and musculoskeletal pain increased with age in Portuguese workers. Although there were 

occasional differences between major occupational groups, no specific job seemed disproportionally 

affected in Portuguese workers when compared to EU14 workers.   

Conclusion: Our analysis indicates substantial differences between Portuguese and EU14 workers in 

prevalence of musculoskeletal pain. This variation did not seem to be explained by individual risk 

factors and may be attributable in part to macro-level socioeconomic differences between countries.  
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Introduction 

 

Musculoskeletal disorders (MSDs) affect more than 40 million European workers (1) causing 

pain, impaired functional ability and work incapacity (2–4). They encompass a spectrum of 

problems, from undiagnosed musculoskeletal pain to chronic conditions such as 

osteoarthritis and rheumatoid arthritis (5,6). According to the literature, chronic exposure to 

physical risk factors such as repetitive movements, heavy manual lifting, poor posture, and 

partial or whole-body vibration may cause work-related musculoskeletal disorders such as 

rotator cuff syndrome, carpal tunnel syndrome or spondylosis (5,7–9). In addition to 

biomechanical exposures, psychosocial factors, such as highly-demanding tasks and low 

control, have also been identified as additional risk factors (8,10). Moreover, at a wider 

societal level, results from the CUPID (Cultural and Psychosocial Influences on Disability) 

study have shown that MSDs appears to be driven by socio-economic factors operating at a 

population level, such as financial support for health-related incapacity for work and systems 

of compensation for work-related illness and injuries (11). 

 

The prevalence of MSDs in working populations varies widely. Depending on the body region 

considered, the method used for the assessment of symptoms and the sample under study, 

prevalence estimates superior to 40% have been reported (1,3,12,13). The lack of 

comparable tools makes it difficult to quantify precisely and consistently the extent of 

musculoskeletal disorders (3). Nonetheless, a recent study conducted in 18 countries (Brazil, 

Ecuador, Colombia, Costa Rica, Nicaragua, United Kingdom, Spain, Italy, Greece, Estonia, 

Lebanon, Iran, Pakistan, Sri Lanka, Japan, South Africa, Australia and New Zealand) used 

standardized methods to collect information on musculoskeletal pain and found more than 

30-fold differences in the 12-month prevalence of musculoskeletal sickness absence (14). 

 

The burden of MSDs on workers leads to considerable costs for the public health system and 

to the society, namely losses in productivity and wages (6). Due to the importance that a 

healthy workforce has in productivity and improvement, and consequently in economic 

growth and competitiveness (15), a series of directives (Directive 90/270/EEC, Directive 

89/656/EEC and Directive 90/269/EEC) were introduced to promote the safety and health of 

workers and to obligate employers to take appropriate preventive measures to make the 
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workplace safer and healthier (16–19). However, over the years, European Union (EU) 

countries were differently affected by several economic recessions which led to deep 

changes in their economy and labor market. In the most recent recession, that began in 

2008, the combined real gross domestic product (GDP) of the 18 Eurozone countries fell by 

5.8 cumulative percentage points (20) and unemployment rates increased all over the 

Eurozone: by 2010, over 16 million workers were jobless (21) and income poverty rates 

increased by 1.8% (20). One of the countries most deeply affected by the most recent 

economic recession is Portugal. Since 2000 that Portugal´s productivity decreased 

significantly, and competitiveness deteriorated (22). With the financial crisis in 2008, 

Portugal has had one of the fastest and highest increase in the unemployment rate, after 

Greece and Spain (23). From 2007 to 2009, the rate of job destruction by closing firms was, 

on average, 36.4% and by 2009, the share of job destruction by the turnover of firms was 

40.6%, 5.0 percentage points above its pre-recession level (year 2006). Mean unemployment 

duration increased significantly - from a minimum of less than 14 months in 2003 to above 

20 months in 2010 (24,25).  

 

In periods of economic recession, less attention and resources are dedicated to the 

monitoring and enforcement of minimum health and safety standards of workers (26). There 

is evidence that workers who remain in the labor market during economic recession periods 

are exposed to greater work intensity, deterioration of work–life balance, increasing stress 

at work and greater risk of harassment/bullying, contributing to poor physical and mental 

health and addiction problems (27,28). Though several studies have addressed the impact of 

economic changes on several health problems (27–31), very little is known regarding their 

effect on musculoskeletal pain. 

 

Using the European Working Conditions Survey (EWCS) as a comparable tool across different 

countries, our main objective was to describe secular trends of the prevalence of self-

reported musculoskeletal symptoms in Portuguese workers from 1995 to 2010 and to 

compare these to the remaining European countries at each point in time. 
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Methods 

Participants 

We used data from the EWCS, a periodic cross-sectional study performed by the European 

Foundation for the Improvement of Living and Working Conditions (Eurofound) every five 

years, to investigate the working conditions in Europe. To date, Eurofound has carried out six 

surveys – 1991, 1995, 2000, 2005, 2010 and 2015. The survey covered the 12 EU countries in 

1991, the EU15 in 1995 and 16 countries in 2000 (the EU15 and Norway). The survey carried 

in 2000 was extended in 2001 to cover the 10 EU membership candidate countries. The 

fourth survey included the participation of all 27 EU Member States plus Croatia, Turkey, 

Switzerland and Norway, while the fifth survey covered the same countries, apart from 

Switzerland, but with the addition of Albania, the Former Yugoslav Republic of Macedonia, 

Kosovo and Bosnia and Herzegovina - a total of 34 countries. The most recent survey, the 

sixth, included the 28 EU Member States, the five EU candidate countries, as well as 

Switzerland and Norway (32–35).  

 

In all surveys, the sample within each country was selected to be representative of 

individuals aged 15 years or over. A multi-stage, stratified random sampling design was used 

in each country and each stratum was defined by NUTS (Nomenclature of Territorial Units 

for Statistics) regions levels II/III and by degree of urbanization. The survey consisted of a 

standardized questionnaire and was conducted by face-to-face interviews at peoples’ homes 

(32–35). 

 

The analyses in this paper are restricted to individuals that participated in one of the surveys 

where musculoskeletal symptoms were inquired, that were employed at the time of the 

survey and whose place of residence was one of the European Union countries that 

participated in all EWCS (Belgium, Denmark, Germany, Greece, Spain, France, Ireland, Italy, 

Luxembourg, Netherlands, Austria, Portugal, Finland, Sweden and UK). Since this study 

overlapped with the embargo of data from the sixth EWCS by Eurofound, no information on 

the latest survey (2015) is presented. From the sample of 122 236 individuals inquired in one 

of the EWCS included in our analysis (second to fifth survey), we excluded 48 961 individuals 

for not meeting the requirements above. A further 371 individuals with missing information 
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on age or occupation were excluded from the analyses. Armed Forces workers were not 

included in our analysis due to their own peculiarities and heterogeneity. Thus, our sample is 

composed by a total 72 491 individuals. A flow diagram with the participants for this study is 

presented in Figure 1. For analysis purpose, all EU15 countries with the exception of Portugal 

were pooled into one single category designated EU14.  

Musculoskeletal pain assessment 

Up to 2005, self-reported musculoskeletal pain was assessed with the question: “Does your 

work affect your health, or not? How does it affect your health?”. In 2010, the question was 

modified to “Over the last 12 months, did you suffer from any of the following health 

problems?”. Within the answer options, “backache”, “muscular pain in the 

neck/shoulders/upper limb” and “muscular pain in lower limb” were presented. In the 

second (1995) and fourth (2005) surveys, “muscular pain in the neck/shoulders/upper limb 

and lower limb” were grouped into one single option. 

 

Covariates 

Age was classified in 15-years category (<30 years, 30-44 years, 45-59 years, ≥60 years), and 

occupation was labelled according to the 10 major groups from the 1988 version of the 

International Standard Classification of Occupations (ISCO-88). For further analyses purposes 

and adopting common methods to Eurostat, workers were assigned to one of four major 

occupational groups according to the level of skill and physical effort of their job. Legislators, 

senior officials and managers, Professionals, and Technicians and associate professionals 

were grouped in “high-skilled non-manual occupations”; “skilled non-manual occupations” 

included Clerks and Service workers and shop and market sales workers; Skilled agricultural 

and fishery workers, Craft and related trades workers and Plant and machine operators and 

assemblers were grouped in “skilled manual occupations” and “elementary occupations” 

included only workers from  Elementary occupations. 

 

Statistical analysis 

Statistical analysis was carried out using Stata 11.2 (Stata Corp, College Station, TX, USA). 
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Descriptive statistics at the national and European level were estimated in the EWCS waves 

1995, 2000, 2005, and 2010 by using the svyset command in STATA and presented as 

proportions. One-year (fifth survey) and point prevalence (second to fourth surveys) of each 

musculoskeletal symptom was estimated according to country and year of survey stratified 

by sex. Associations between country of residence and self-reported musculoskeletal 

symptoms were quantified by crude and age- and occupation-adjusted prevalence ratios 

(PR) and 95% confidence intervals (CI), using Poisson regression models without sampling 

weights. Models with country of residence as the independent variable were estimated, with 

the reference group being EU14. In the first model, all estimates were adjusted for age and 

occupation and stratified by sex. The second model was stratified by sex and major 

occupational group and all estimates were adjusted to age. In the third model, all estimates 

were adjusted for occupation and stratified by sex and age group.  
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Results 

 

In Portugal and EU14, men composed the majority of the workforce. However, between the 

years of 1995 and 2010, the proportion of female workers increased by 3.2% in both groups. 

In all four surveys, about two-thirds of the EU14 and Portuguese workforce had less than 45 

years of age. When compared to the remaining countries of the EU, Portugal presented 

higher proportion of working individuals over 60 years old. Regarding the proportion of the 

employed population by occupation, we observed that over the years, in Portugal, the Craft 

and related trades workers prevailed (1995: 21.0%; 2000: 22.1%; 2005: 18.9%; 2010: 19.1%). 

In the remaining 14 EU countries, in 1995, the occupation with the highest proportion of 

workers was Craft and related trades workers (15.0%), in 2000 it was Technicians and 

associate professionals (14.4%), and in 2005 as well as in 2010 it was Professionals (2005: 

16.7%; 2010: 17.5%) (Table 1). 

 

Figures 2 and 3 summarize the comparison of self-reported musculoskeletal symptoms, 

namely, back, neck/shoulders/upper limb and lower limb pain, in Portugal and EU14 

workers, between the years of 1995 and 2010, by sex. Between 1995 and 2005, 34.9% to 

48.5% Portuguese workers and 28.4% to 33.3% EU14 workers reported having 

musculoskeletal pain related to their work in, at least, one of the three anatomical sites, and 

in 2010, 59.6% of EU14 workers and 72.9% of Portuguese workers reported having 

musculoskeletal pain over the last 12 months (p-value<0.001).  

 

A comparison of Portugal with the remaining 14 countries revealed that the differences in 

self-reported musculoskeletal symptoms remained over time: Portuguese workers reported 

more frequently all types of musculoskeletal pain in comparison to EU14 workers. For all 

anatomical sites, the prevalence of self-reported musculoskeletal symptoms was higher in 

men between the years of 1995 and 2005 in comparison to women. However, in 2010, the 

prevalence of self-reported musculoskeletal pain was higher among women.  

 

Among male and female Portuguese workers, prevalence of back pain decreased from 38.3% 

in 1995 to 32.1% in 2005 and from 42.6% to 29.8%, respectively. In the remaining EU14 
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workers, there was a slight increase in the proportion of workers reporting back pain in 2000 

followed by a decrease in 2005. Nonetheless, when comparing the EU14 to the Portuguese 

workforce, the latter reported more frequently back pain in all four surveys and this 

association was significant in 1995, 2005 and 2010. Adjustment for age and occupation 

slightly reduced the strength of the observed associations [Male workers: PR1995=1.23 (1.06-

1.43); PR2005=1.17 (0.98-1.39); PR2010=1.32(1.17-1.49); Female workers: PR1995=1.33 (1.14-

1.54); PR2005=1.21(1.02-1.44); PR2010=1.41(1.26-1.58)]. 

 

Male and female workers presented similarly increasing prevalence of pain in neck/ 

shoulders/upper limb and pain in lower limb from 2005 to 2010, both in EU14 and in 

Portugal. Prevalence of pain in neck/shoulders/upper/lower limb in EU14 and Portuguese 

male workers increased from 1995 to 2005.  

 

Tables 2 and 3 show the association estimates for musculoskeletal pain by major 

occupational group, stratified by sex. Compared to EU14 workers, the highest PRs for back 

and lower limb pain were observed among Portuguese high-skilled non-manual workers. 

Associations between country and neck/shoulders/upper limb pain behaved similarly across 

major occupational groups, and no specific type of job seemed disproportionally affected. 

Most significant associations between country and musculoskeletal symptoms according to 

major occupational group were found in 1995 and 2010. 

 

Tables 4 and 5 summarise the association between country of residence and musculoskeletal 

pain according to age group, in male and female workers. With increasing age, Portuguese 

workers were more likely to report musculoskeletal pain in comparison to European 

workers. In fact, the highest adjusted PRs for back pain and lower limb were observed 

among Portuguese workers over 60 years old [Back pain in male: PR2005= 2.09 (1.16-3.78); 

Lower limb in male PR2010= 1.76 (1.17-2.66); Back pain in female: PR2005= 2.42 (1.19-4.90); 

Lower limb in female PR2010= 1.54 (1.02-2.35)]. Significant associations between pain in 

neck/shoulders/upper limb and country of residence were only observed among male 

Portuguese workers aged between 30 and 59 in 2010 [PR30-44= 1.27 (1.03-1.56); PR45-59= 1.24 

(1.01-1.51)]. Portuguese female workers, across all age groups, reported more frequently 

pain in neck/shoulder/upper and lower limb in 1995 in comparison to the remaining 
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European workers (prevalence ratios between 1.45 and 1.96). As for Portuguese male 

workers, a significant association was observed only among those with less than 44 years of 

age [PR<30= 1.82 (1.32-2.52); PR30-44= 1.37 (1.03-1.82)]. 
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Discussion 

 

From 1995 to 2010, Portuguese workers presented higher prevalence of all types of 

musculoskeletal pain in comparison to EU14 workers. Strength of associations between 

country of residence and musculoskeletal pain increased with age in Portuguese workers. 

Although there were occasional differences between major occupational groups, no specific 

job seemed disproportionally affected in Portuguese workers when compared to EU14 

workers.   

  

To interpret these findings, both real and artefactual explanations should be considered. Age 

is one of the most common predictors for MSDs, as shown by several previous studies (36–

38). Degenerative processes probably explain the observed increase in reporting 

musculoskeletal pain in older workers. Ageing causes loss of muscle mass and an increase in 

the amount of time that takes the muscle to contract in response to nerve stimulation. 

Additionally, bones become more fragile, cartilage loses resilience and ligaments become 

less elastic. Not only do connective tissues become generally more prone to dysfunction but 

there are also distinctive tissue changes that are regarded as diseases (eg.: osteoarthritis) 

(39,40). On the other hand, the increase in pain reporting can be a result of an accumulation 

of musculoskeletal pain causes that persist over time (40).  

 

Perception of pain is different for males and females, with a growing number of papers 

demonstrating that gender is a fundamental predictor in modulating the experience to pain; 

therefore, our analysis was stratified by sex (41,42). Men presented higher prevalence of 

musculoskeletal symptoms when questioned on how their work affected their health (years 

1995-2005); on the other hand, women presented higher prevalence of musculoskeletal 

symptoms when questioned about health problems over the previous 12 months. A marked 

gender difference in the prevalence of non-work-related musculoskeletal pain – women 

tend to report more frequently – may be explained by non-occupational factors. Women 

spend nearly twice as much time on unpaid work then men, which may result in greater 

overall exposure to physically demanding activities and psychological strain (43–46). In 

contrast, men tend to report work-related musculoskeletal pain more frequently due to the 
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fact that even within the same job, men are more exposed to physical risk factors associated 

to musculoskeletal pain (43,47).  

 

Besides age and gender, occupation is also major determinant of musculoskeletal pain. 

Many MSDs are work-related in the sense that the tasks that individuals carry out in their 

normal work activities can contribute significantly, but in varying magnitude, to the 

causation of the disorder (1,3,48). Since we were interested in estimating the effect that 

country of residence may have on the report of musculoskeletal pain independently of 

individual factors – and there were potentially relevant differences in the distributions of age 

and occupation between Portugal and EU14 – adjustments were made to age and 

occupation to reduce confounding by these variables. 

 

Another of the possible explanations for a higher pain frequency in Portugal is the exposure 

to physical risk factors. Many papers have supported the relationship between 

musculoskeletal pain and work-related physical factors (13,49,50), including a critical review 

that found strong evidence of an association between MSDs and certain work-related 

physical risk factors when there are high levels of exposure (e.g., rapid rates or prolonged 

durations of work tasks and awkward, repetitive, or prolonged postures) and especially in 

combination with exposure to more than one physical factor (e.g., repetitive lifting of heavy 

objects in extreme or awkward postures) (51). Over the years, Portuguese workers reported 

to be more exposed in comparison to the EU14 workers. However, no clear relationship 

between time trends of exposure to physical risk factors and musculoskeletal pain was 

observed (Appendix 1). These results indicate that exposure to physical risk factors cannot 

fully explain country differences in pain report.  

 

Our finding that individual background factors and exposure to physical risk factors cannot 

fully explain differences in pain reporting between Portuguese and EU14 workers suggests 

that these may also be the reflection of different social and contextual specificities. A similiar 

comparison between two Central American countries (Costa Rita and Nicaragua) and Spain 

found that upper extremity musculoskeletal pain was only partially explained by the 

covariates analysed and that other aspects of work and cultural attributes may explain the 

residual differences between these countries (52). In fact, several studies have indicated that 
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pain perception and reporting is different according to individuals´ cultures (53,54). 

Alternatively, poorer economic circumstances as a result of economic recession have also 

been associated with many public health issues (30,31). Musculoskeletal pain report – as a 

complex biopsychosocial experience – may also respond to those macro-level socioeconomic 

changes and psychosocial influences.  

 

Beyond real causal influences, there are a number of artefactual factors that should be 

considered while interpreting the results of this paper. The EWCS questionnaire was 

developed in English and afterwards translated into 32 languages with all versions of the 

questionnaires being revised by experts. However, it is possible that certain terms are 

perceived differently in different languages and cultures. Self-reported musculoskeletal pain 

in Neck/shoulder/upper/lower limbs was presented as a single dichotomous variable in the 

1995 and 2005 EWCS, therefore, it is impossible to perceive the true dimension of reporting 

symptoms in each anatomical region. Time-trends analysis was not possible to perform in all 

four surveys since in the 2010 EWCS, the wording of the question was altered to include any 

(rather than only work-related) pain. In addition, the high proportion of refuses may 

introduce some degree of selection bias which may limit the generalisability of the results in 

the countries examined. 

 

Nevertheless, this paper presents several strengths. Our study was based on a large sample 

size, which provides more statistical power than most studies. Also, in all countries, data 

were collected using standardized methods. To our knowledge, this is the first study that 

evaluates the prevalence of musculoskeletal pain among Portuguese workers and compare 

these same results to the remaining European countries, a group with partly shared political 

environment and policy directives.  

 

In conclusion, our analysis indicates substantial differences in prevalence of musculoskeletal 

pain between Portuguese and EU14 workers. The differences between Portugal and the 

remaining EU14 countries highlight the need for additional occupational health surveillance 

in Portugal, a country where political and entrepreneurial concern about the health of 

workers has been limited. The variation between both groups did not seem to be explained 

by individual risk factors, and it may be in part attributable to macro-level socioeconomic 
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differences between countries. Future studies are needed in order to explore the role that 

macro-level socioeconomic differences may play in prevalence of musculoskeletal pain, 

perhaps by comparing trends over time in countries where socio-economic context have 

changed.  
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Figure 1: Flow diagram of the participants  
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Table 1: Distribution (%) of participants by age, sex and occupation according to country of residence and 
year of survey (weighted estimates) 

  
Portugal EU14 

    1995 2000 2005 2010 1995 2000 2005 2010 

Sex 
Male 55.6 54.6 53.5 52.4 58.1 57.1 56.2 54.9 

Female 44.4 45.4 46.5 47.6 41.9 42.9 43.8 45.1 

Age 

<30 23.5 25.3 22.7 17.2 25.1 24.3 21.3 19.0 

30-44 38.1 35.5 42.9 41.1 42.0 41.2 41.2 40.6 

45-59 28.9 33.3 29.3 34.4 29.2 31.0 33.1 35.8 

 ≥60 9.6 5.9 5.1 7.3 3.7 3.5 4.4 4.6 

Occupation 

Legislators, senior officials and managers 8.7 6.9 9.0 6.1 8.5 9.2 10.3 9.7 

Professionals 7.0 6.8 8.8 10.6 13.2 14.1 16.7 17.5 

Technicians and associate professionals 10.5 7.8 8.4 9.7 14.1 14.4 14.2 16.9 

Clerks 11.3 9.9 10.6 10.1 13.2 12.7 12.4 12.1 

Service workers and shop and market sales workers 13.5 12.7 12.9 17.8 13.5 14.1 13.8 13.6 

Skilled agricultural and fishery workers 7.9 6.8 1.2 5.4 5.0 4.1 2.6 2.2 

Craft and related trades workers 21.0 22.1 18.9 19.1 15.0 14.0 12.6 11.5 

Plant and machine operators and assemblers 9.9 13.1 17.7 9.0 8.6 8.6 7.3 7.6 

Elementary occupations 10.1 14.0 12.5 12.3 8.9 8.9 10.2 8.9 
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Figure 2: Prevalence of self-reported musculoskeletal pain and association with country of residence in male 
Portuguese and EU14 workers  

Male 

 Crude PR 
(95% CI) 

Adjusted PR(a) 
(95% CI) 

 

1.00 1.00 

1.28 (1.10-1.48) 1.23 (1.06-1.43) 

1.00 1.00 

1.03 (0.90-1.18) 0.94 (0.82-1.08) 

1.00 1.00 
1.25 (1.05-1.48) 1.17 (0.98-1.39) 

1.00 1.00 

1.43 (1.26-1.62) 1.32 (1.17-1.49) 

  

1.00 1.00 

1.03 (0.85-1.25) 0.91 (0.75-1.11) 

1.00 1.00 
1.36 (1.19-1.55) 1.25 (1.10-1.43) 

  

1.00 1.00 

1.20 (0.99-1.46) 1.06 (0.87-1.29) 

1.00 1.00 

1.64 (1.42-1.88) 1.42 (1.23-1.64) 

  

1.00 1.00 

1.58 (1.33-1.87) 1.48 (1.25-1.76) 

1.00 1.00 

1.19 (1.00-1.42) 1.14 (0.95-1.36) 

(a)
 Adjusted for age and occupation 

 
* p-value <0.001 
**p-value<0.05 
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Figure 3: Prevalence of self-reported musculoskeletal pain and association with country of residence in 
female Portuguese and EU14 workers  

Female 

 

 

Crude PR 
(95% CI) 

Adjusted PR* 
(95% CI) 

1.00 1.00 

1.42 (1.23-1.65) 1.33 (1.14-1.54) 

1.00 1.00 

1.00 (0.88-1.15) 0.91 (0.80-1.05) 

1.00 1.00 

1.24 (1.04-1.47) 1.21 (1.02-1.44) 

1.00 1.00 
1.53 (1.37-1.71) 1.41 (1.26-1.58) 

  

1.00 1.00 

1.08 (0.89-1.31) 0.91 (0.75-1.11) 

1.00 1.00 

1.23 (1.09-1.38) 1.15 (1.02-1.30) 

  

1.00 1.00 

1.48 (1.23-1.77) 1.19 (0.99-1.42) 

1.00 1.00 

1.67(1.46-1.90) 1.43(1235-1.63) 

  

1.00 1.00 

1.89 (1.60-2.24) 1.60 (1.35-1.90) 

1.00 1.00 

1.08 (0.91-1.29) 1.07 (0.90-1.28) 

  

  

* Adjusted for age and occupation 
 
* p-value <0.001 
**p-value<0.05 
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Table 2: Prevalence ratio and 95% Confidence Interval of self-reported musculoskeletal pain in male workers 
by major occupational group (statistical significant PRs are painted bold) 

 

  
Male 

  
High-skilled non-

manual 
Skilled non-

manual 
Manual skilled Elementary 

 Year PR 95% CI PR 95% CI PR 95% CI PR 95% CI 

Back pain 

1995 1.32 0.93–1.87 1.65 1.15-2.35 1.13 0.93-1.37 1.13 0.67-1.92 

2000 1.14 0.80-1.60 0.72 0.48-1.09 0.92 0.78-1.09 1.34 0.88-2.04 

2005 2.16 1.54-3.04 1.43 0.84-2.41 0.90 0.69-1.16 1.05 0.71-1.55 

2010 1.52 1.17-2.01 1.04 0.74-1.45 1.35 1.15-1.60 1.28 0.89-1.85 

          

Neck/shoulders/upper limb 
2000 1.22 0.71-2.08 0.32 0.12-0.87 0.92 0.73-1.16 1.34 0.76-2.36 

2010 1.34 0.99-1.80 1.06 0.75-1.51 1.29 1.08-1.53 1.25 0.85-1.83 

          

Lower limb 

2000 2.16 1.46-3.41 0.85 0.46-1.57 0.96 0.75-1.23 1.23 0.67-2.28 

2010 1.68 1.19-2.38 0.95 0.63-1.45 1.44 1.20-1.75 1.84 1.28-2.66 

          
Neck/shoulders/upper and 
lower limb 

1995 1.40 0.86-2.27 1.99 1.28-3.10 1.41 1.14-1.74 1.55 0.91-2.66 

2005 1.98 1.40-2.81 1.34 0.76-2.35 0.92 0.71-1.19 0.94 0.61-1.43 

 
 

Table 3: Prevalence ratio and 95% Confidence Interval of self-reported musculoskeletal pain in female 
workers by major occupational group (statistical significant PRs are painted bold) 

 

 
 Female 

 

 High-skilled non-
manual 

Skilled non-manual Manual skilled Elementary 

Back pain 

1995 1.35 1.01-1.80 1.22 0.86-1.72 1.22 0.94-1.60 1.37 1.01-1.88 

2000 0.71 0.48-1.05 0.86 0.68-1.09 0.81 0.62-1.05 1.20 0.93-1.54 

2005 1.64 1.24-2.16 0.96 0.62-1.48 1.09 0.71-1.68 0.89 0.65-1.22 

2010 1.50 1.18-1.90 1.46 1.23-1.74 1.61 1.19-2.17 1.19 0.95-1.51 

 
         

Neck/shoulders/ 
upper limb 

2000 0.71 0.39-1.29 0.64 0.42-0.98 1.16 0.84-1.61 1.03 0.72-1.49 

2010 1.08 0.84-1.40 1.17 0.97-1.41 1.35 0.98-1.86 1.11 0.86-1.42 

 

         

Lower limb 

2000 1.38 0.85-2.26 1.09 0.77-1.53 1.04 0.74-1.46 1.56 1.11-2.21 

2010 1.51 1.12-2.04 1.53 1.24-1.87 1.50 1.05-2.15 1.30 1.01-1.67 

 
         

Neck/shoulders/upper 
and lower limbs 

1995 2.38 1.73-3.27 1.60 1.05-2.45 1.15 0.85-1.57 1.44 1.02-2.03 

2005 1.43 1.08-1.90 0.68 0.41-1.12 0.90 0.57-1.44 0.95 0.69-1.29 
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Table 4: Prevalence ratio and 95% Confidence Interval of self-reported musculoskeletal pain in male workers 
by age group (statistical significant PRs are painted bold) 

 

 
 Male 

 
 <30 30-44 45-59 ≥60 

Back pain 

1995 1.29 0.95-1.76 1.07 0.83-1.37 1.42 1.09-1.84 1.14 0.68-1.91 

2000 0.66 0.49-0.90 0.94 0.75-1.16 1.15 0.92-1.45 1.39 0.88-2.22 

2005 1.13 0.79-1.63 1.00 0.76-1.30 1.29 0.93-1.79 2.09 1.16-3.78 

2010 1.02 0.65-1.60 1.37 1.13-1.67 1.27 1.06-1.54 1.69 1.15-2.48 

 
         

Neck/shoulders/upper 
limb 

2000 0.79 0.52-1.21 0.96 0.70-1.31 1.02 0.73-1.42 0.78 0.36-1.69 

2010 1.15 0.76-1.77 1.27 1.03-1.56 1.24 1.01-1.51 1.40 0.92-2.13 

 
         

Lower limb 
2000 0.98 0.64-1.49 1.02 0.73-1.41 1.23 0.89-1.70 1.15 0.57-2.31 

2010 1.18 0.72-1.95 1.34 1.05-1.71 1.52 1.23-1.87 1.76 1.17-2.66 

 
         

Neck/shoulders/upper 
and lower limbs 

1995 1.82 1.32-2.52 1.37 1.03-1.82 1.37 0.99-1.90 1.49 0.87-2.54 

2005 1.16 0.80-1.68 0.90 0.67-1.20 1.29 0.93-1.79 2.11 1.17-3.82 

 
 
 
 
 
 

 
Table 5: Prevalence ratio and 95% Confidence Interval of self-reported musculoskeletal pain in male workers 
by age group (statistical significant PRs are painted bold) 

 

 
 Female 

 
 <30 30-44 45-59 ≥60 

Back pain 

1995 1.23 0.90-1.68 1.32 1.05-1.67 1.35 1.03-1.77 1.01 0.54-1.86 

2000 0.76 0.57-1.01 0.96 0.78-1.17 0.93 0.73-1.18 1.07 0.51-2.23 

2005 1.15 0.78-1.70 1.09 0.84-1.43 1.08 0.79-1.48 2.42 1.19-4.90 

2010 1.25 0.87-1.79 1.44 1.21-1.72 1.39 1.17-1.65 1.70 1.17-2.47 

 
         

Neck/shoulders/upper 
limb 

2000 0.80 0.49-1.29 0.97 0.72-1.31 0.93 0.67-1.29 0.67 0.24-1.86 

2010 1.26 0.87-1.81 1.13 0.93-1.39 1.16 0.97-1.39 1.10 0.72-1.67 

 
         

Lower limb 
2000 1.25 0.85-1.86 1.41 1.06-1.86 1.06 0.77-1.47 0.72 0.26-1.99 

2010 1.29 0.82-2.02 1.48 1.18-1.85 1.45 1.19-1.75 1.54 1.02-2.35 

 
         

Neck/shoulders/upper 
and lower limbs 

1995 1.48 1.01-2.17 1.56 1.19-2.06 1.45 1.07-1.97 1.96 1.10-3.49 

2005 1.12 0.74-1.68 0.91 0.69-1.21 0.99 0.73-1.36 2.82 1.39-5.71 
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Appendix 1: Prevalence of exposure to at least one ergonomic risk factor for at least half of the time (line) – 
tiring and painful positions, carrying or moving heavy loads, repetitive hand and arm movements and 
vibrations - and prevalence of reporting at least one musculoskeletal symptom in the last 12 months (bars) – 
back, neck/shoulders/upper and lower limb pain by - year of survey in Portuguese and EU14 workers 
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Musculoskeletal disorders in Portuguese workers: is it the job or the 

person? 

 

Abstract 

Objective: Estimate the associations of occupational and personal-level risk factors with the report of 

musculoskeletal symptoms among Portuguese workers. 

 

Methods: Using data from the Fifth European Working Conditions Survey, 931 Portuguese workers were 

interviewed. One-year prevalence of musculoskeletal symptoms were estimated according to sex. Personal-

level risk factors studied included: sex, age, educational level, housework or cooking, taking care of relatives, 

gardening or repairs and work-family conflict. Occupational-level risk factors studied included: occupational 

group, employment status, employment contract, number of hours worked per week, having a second job, 

eight ergonomic exposures, no manager or colleagues support and job demands-control model. Associations 

between occupational-level and personal-level risk factors and musculoskeletal symptoms were quantified 

by crude and age- and occupation-adjusted prevalence ratios and 95% confidence intervals, using Poisson 

regression models. 

 

Results: This study shows that musculoskeletal pain is a common phenomenon among Portuguese workers. 

An important finding is the relationship between physical exposures at workplace and musculoskeletal pain: 

tiring or painful positions was associated with all musculoskeletal complaints. Additionally, patterns of 

increased physical demands such as vibrations, standing and lifting or moving people showed an association 

with pain in the lower limb. Repetitive hand or arm movements were strongly associated with 

neck/shoulders/upper limb pain. Work-related psychosocial and personal risk factors did not show any 

association with musculoskeletal complaints- 

 

Conclusion: Our evidence suggests that musculoskeletal pain among Portuguese workers is mainly 

associated with work-related physical factors, therefore it is important that additional efforts are targeted at 

identifying these situations so that prevention interventions can be applied in order to reduce the incidence 

and severity of MSDs. 

 

 

  



47 
 

Introduction 

Musculoskeletal disorders (MSDs) are a major cause of long-term pain and physical incapacity (1), 

representing 11% of the total years lived with disability among individuals in high-income countries 

(2). Although these conditions are multifactorial in origin, a strong body of evidence has shown that 

work-related factors are strongly associated with musculoskeletal complaints among active workers 

(3). MSDs are highly prevalent in the working population (4,5) and impose considerable burden on 

workers, organizations, welfare systems and the society in general due to individual suffering, 

health care costs and loss of productivity (1,4,6) . 

 

With regard to work-related risk factors, many studies have shown that physical exposures such as 

repetitive movements, heavy manual lifting, poor posture, low temperatures, and partial or whole-

body vibration are associated with MSDs (5,7–9). In fact, a systematic review revealed that manual 

material handling, vibration, trunk flexion or rotation and working with hands above shoulder level 

were associated with shoulder complaints (10). A critical review of work-related MSDs provided 

evidence regarding the relationship between low back pain and lifting and forceful movements, 

tiring or painful postures, whole-body vibration and static work postures (3). In addition to physical 

risk factors, several psychosocial factors, such as highly demanding tasks, low social support and 

low control at the workplace, have also been demonstrated as additional contributing factors for 

MSDs (9,11). 

 

Besides strictly occupational exposures, several studies have suggested that certain personal risk 

factors could interact with workplace circumstances and be detrimental to workers´ health 

outcomes (3,12–14). For instance, Kim and colleagues found a consistent association between 

work-family conflict and self-reported musculoskeletal pain among hospital patient care workers 

(12). Also, a prospective study established that intense low back pain was predicted by being highly 

engaged in taking care of relatives during leisure time (14). 

 

Most research has focused on work-related determinants of health and disease, but these should 

be seen at the light of macro-level circumstances. Portugal was one the countries most deeply 

affected by the most recent economic recession (15). With the financial crisis in 2008, Portugal had 

one of the fastest and highest increases in unemployment rate, after Greece and Spain (16). From 
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2007 to 2009, the rate of job destruction by closing firms was, on average, 36.4% and mean 

unemployment duration increased from a minimum of 14 months in 2003 to above 20 months in 

2010 (17,18). Such economical context has a negative impact on workers' health and well-being, 

not only by an exposure to greater work intensity and increasing stress at work but also due to the 

limited time that workers have to rest and dedicate to their personal lives (19).  

 

The European Working Conditions Survey (EWCS) provides a unique opportunity to periodically 

monitor the health of workers in settings such as Portugal, where there is little tradition of 

occupational health surveillance, as well as comparatively low coverage of risk prevention policies 

at the workplace. The fifth survey, which took place in 2010, provides particularly interesting 

evidence to assess the impact of the economic downturn that began in 2008 and thereby support 

the adoption of appropriate and relevant technical guidelines as well as to review and improve 

some of the legislation. 

 

We therefore sought to estimate the associations of occupational and personal-level risk factors 

with the report of musculoskeletal symptoms among Portuguese workers, using data collected as 

part of the fifth EWCS. 
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Methods 

Participants 

The EWCS is a periodic cross-sectional study performed by the European Foundation for the 

Improvement of Living and Working Conditions (Eurofound) every five years, to investigate the 

working conditions of employers and employees in Europe. The fifth EWCS covered the 

participation of all 27 EU Member States plus Croatia, Turkey, Albania, Norway, the Former 

Yugoslav Republic of Macedonia, Kosovo and Bosnia and Herzegovina - a total of 34 countries (20).  

 

The samples within each country were selected to be representative of individuals aged 15 years or 

over (16 in Spain, UK and Norway) and who were employed the week that preceded the beginning 

of the interview. A multi-stage, stratified random sampling design was used in each country and 

each stratum was defined by NUTS (Nomenclature of Territorial Units for Statistics) regions levels 

II/III and by degree of urbanization. The survey consisted of a standardized questionnaire and was 

conducted by face-to-face interviews at participants’ homes (20). 

 

The analyses in this paper were restricted to employed and self-employed individuals in Portugal. 

Armed Forces were not included in our analysis due to a relatively small sample size together with 

relevant heterogeneity and other specificities.  

 

Musculoskeletal pain assessment 

 

Musculoskeletal symptoms were assessed through the following question: “Over the last 12 

months, did you suffer from any of the following health problems?”. Within the answer options, 

backache, pain in the neck/shoulder/upper limbs and pain in the lower limbs were presented.  

 

Personal-level risk factors 

 

Age was classified in 15-years categories (<30 years, 30-44 years, 45-59 years, ≥60 years), and 

occupation was labelled according to the 1988 version of the International Standard Classification 

of Occupations (ISCO-88). Education was categorized as primary, secondary or tertiary. 

 



50 
 

Time spent caring for and educating children and grandchildren, as well as time spent caring for 

elderly/disabled relatives was aggregated into one single variable designated Time spent caring for 

relatives. Time spent caring for relatives, time spent with cooking and housework and time spent 

gardening and repairs were dichotomized. An individual was considered exposed if he/she was 

involved in such activity every day or every second day for at least one hour. 

 

Work-family conflict was measured by the question “In general, do your working hours fit in with 

your family or social commitments outside work?” This question presented a Likert scale with four 

possible options – very well, well, not very well and not at all well, which were transformed in a 

dichotomous variable: work-family conflict (including not very well and not at all well) and no work-

family conflict (including very well and well). 

 

Occupational-level risk factors 

 

Based on previous studies, the following variables were selected to study occupational risk factors: 

employment status, type of employment contract, number of hours at wor per weekk, having night 

shift work, having a second job, job demands and control, social support from manager and 

colleagues and frequency of nine physical exposures. 

 

Individuals were assigned to one of four possible employment status: self-employed without 

employees, self-employed with employees, employee and others. 

 

Type of employment contract was collapsed into three categories: indefinite contract, fixed-term 

contract and other type of contracts (including temporary contract, apprenticeship, no contract and 

additional types of contracts). 

 

Number of hours worked per week was included as five-category variable: ≤35 hours, 36-40 hours, 

35-39 hours, 41-54 hours, and ≥55 hours.  

 

Night shift work was dichotomized; individuals that worked less than 10 days after 10 pm were 

compared to those who worked 11 or more days after 10 pm. 
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Job demands and control were measured on the basis of three factors of the Job demands-control 

model by Karasek. The analysis of exposure to this group of factors was adapted from the 

methodology presented by Farioli et al., in which three scales were created using variables of the 

EWCS: job demands, job skill discretion, and job decision-making authority (21).  

 

Work-related physical exposures included were: vibrations, low temperatures, tiring or painful 

positions, lifting or moving people, carrying or moving loads, standing, repetitive hand or arm 

movements, sitting and working with a computer. The questionnaire presented a Likert scale with 

seven possible answers that were collapsed into two categories: Non-exposed (including “almost 

never”, “around 1/4 of the time” or “around half of the time”) and Exposed (including “around 3/4 

of the time”, “almost all of the time” or “all of the time”).  

 

Statistical analysis 

 

Statistical analysis was carried out using Stata 11.2 (Stata Corp, College Station, TX, USA). 

 

Characteristics of participants were estimated by using the svyset command in STATA and 

presented as proportions. Comparison between male and female workers was performed using the 

chi-square test or Fisher’s exact test. 

 

One-year prevalence of each musculoskeletal symptom was estimated according to sex. Crude and 

adjusted prevalence ratio (PR) with 95% confidence intervals (95%CI) were estimated by Poisson 

regression, without sampling weights, to quantify the associations of personal and occupational-

level risk factors with each musculoskeletal symptom – back pain, neck/shoulders/upper limb pain 

and lower limb pain. In each model, all estimates were stratified by sex and adjusted for age as a 

continuous variable and education and occupation as categorical variables. 
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Results 

In the Fifth EWCS a total of 996 Portuguese workers were interviewed, excluding Armed Forces.  

We excluded 63 individuals that during the previous week to the interview had not worked as an 

employee or employer. A further two individuals with missing information on age, education or 

occupation were excluded from the analyses. Thus, our sample is composed by a total 931 

individuals. 

 

Description of the sample 

 

Table 1 provides descriptive statistics of Portuguese workers stratified by sex. Fifty-two percent of 

participants were men and almost two-thirds had less than 45 years of age. More than 60% of both 

men and women had primary education. However, nearly twice the percentage of women had 

higher education in comparison to men (9.5% of men and 18.6% of women). Regarding the 

proportion of the employed population by occupation, we observed that men were mainly working 

as Craft and related trades workers (30.1%) while women as Service workers and shop and market 

sales workers (27.4%). The vast majority of workers were employees (83.8% and 82.2% of men and 

women respectively) and worked between 36 and 40 hours per week (50.9% of men and 46.7% of 

women). In both sexes, standing was the occupational exposure most frequently reported, 

followed by repetitive hand and arm movements and maintaining tiring or painful positions (66.3%, 

59.9% and 36.5% for men and 64.2%, 56.2% and 34.8% for women respectively). Nearly 40% of 

men perceived their job as highly strained but with low control in comparison 30% of women. For 

25.8% of men and 25.4% of women, their job is low strained and has little autonomy (Passive job). 

 

The prevalence of self-reported musculoskeletal symptoms was higher among women: almost 

seventy percent of Portuguese women reported back pain in comparison to 59.7% of men. 

Prevalence of pain in neck, shoulders and upper limb was 57.2% in women and 54.1% in men, while 

49.3% of women reported pain in the lower limb in comparison to 45.6% of men (Figure 1). 
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Personal-level risk factors and musculoskeletal pain 

 

Older men and women were more likely to report back pain as well as lower limb pain. The highest 

PRs for back pain and lower limb pain were observed among workers over 60 years old [Back pain 

in men: PR= 2.17 (1.23-3.82); Back pain in women: PR= 1.69 (1.03-2.76); Lower limb pain in men: 

PR=2.35 (1.26-4.38); Lower limb pain in women: PR=2.06 (1.15-3.69)]. 

 

Regarding educational level, men and women with tertiary level of education were less likely to 

report neck/shoulder/upper limb pain [PR men= 0.45 (0.25-0.81); PR women= 0.70(0.46-1.00]. Women 

with tertiary education were less likely to report back pain [PR= 0.69 (0.49-0.99]. As for pain in the 

lower limb, men with secondary and tertiary education as well as women with tertiary education 

tended to carry a lower risk of pain [Secondary education in men: PR= 0.61 (0.39-0.97); Tertiary 

education in men: PR= 0.28 (0.12-0.63); Tertiary education in women: PR= 0.42 (0.25-0.7)]. Back 

pain and women with tertiary education were negatively associated [PR=0.89(0.49-1.00].  

 

No occupation seemed significantly associated with any of the musculoskeletal symptoms with the 

exception of women working as Craft and related trades on reporting pain in the neck/shoulders 

and upper limbs [PR= 1.90 (1.01-3.22)]. 

 

Some personal-level risk factors such as taking care of relatives, housework or cooking and 

gardening or repairs were not significantly associated with prevalence of musculoskeletal 

symptoms. 

 

Occupational-level risk factors and musculoskeletal pain 

Among men, back pain was significantly associated with exposure to tiring or painful positions and 

repetitive hand and arm movements, while among women, back pain was associated with exposure 

to tiring or painful positions. Adjusted PR for age, education and occupation reduced the strength 

of the observed associations and only exposure to tiring or painful positions remained significantly 

associated with back pain [Male workers: PR= 1.54 (1.20-1.98); Female workers: PR= 1.35 (1.08-

1.70)].  
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Workers exposed to repetitive hand or arm movements, vibrations and tiring or painful positions 

were significantly more likely to report pain in the neck/shoulders or upper limb. After adjustment 

to age, education and occupation, exposure to vibrations was no longer associated with 

neck/shoulders or upper limb pain, however, exposure to repetitive hand or arm movements in 

male workers [Male workers: PR= 1.46 (1.08-1.98)] and exposure to tiring or painful positions in 

female and male workers remained significant [Male workers: PR= 1.71 (1.31-2.22); Female 

workers: PR= 1.55 (1.21-1.99)]. 

 

In men, musculoskeletal pain in the lower limb was associated with exposure to vibrations, low 

temperatures, tiring or painful positions, carrying or moving heavy objects, standing and repetitive 

hand and arm movements. In women, musculoskeletal pain in the lower limb was associated with 

exposure to tiring or painful positions, lifting and moving people and standing. When adjusted 

personal risk factors, musculoskeletal pain in the lower limb among male workers remained 

significantly associated with exposure to vibrations, tiring or painful positions and standing [PR= 

1.56 (1.13-2.14); PR= 1.48 (1.10-1.96); PR= 1.55 (1.05-2.30), respectively] while in female workers, 

musculoskeletal pain in the lower limb remained significantly associated with exposure to tiring or 

painful positions and standing [PR= 1.33 (1.02-1.73); PR= 1.47 (1.01-2.11), respectively].  Lifting or 

moving people became a significant predictor of pain in the lower limb among male workers after 

adjusting for personal risk factors [PR= 2.80 (1.10-7.10)]. 

 

Frequent work with computers was inversely associated with all musculoskeletal symptoms. [Back 

pain in men: PR= 0.59 (0.42-0.83); back pain in women: PR= 0.73 (0.56-0.95); neck/shoulders/upper 

limb pain in men: PR= 0.54 (0.37-0.79); neck/shoulders/upper limb pain in women: PR= 0.67 (0.50-

0.90); lower limb pain in men: PR= 0.47 (0.31-0.72); lower limb pain in women: PR= 0.59 (0.42-

0.83)]. 

 

No significant associations were found between musculoskeletal symptoms and employment 

status, employment contract, number of hours worked per week, having night shifts and having a 

second job. Additionally, none of the job types included in the job demands-control model were 

significantly associated with prevalence of musculoskeletal pain. 
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Discussion 

 

This study reinforces musculoskeletal pain as a common manifestation among Portuguese workers. 

An important finding is the relationship between physical exposures at the workplace and 

musculoskeletal pain: tiring or painful positions were associated with all musculoskeletal 

complaints. Additionally, patterns of increased physical demands such as vibrations, standing and 

lifting or moving people showed an association with pain in the lower limbs. Repetitive hand or arm 

movements were strongly associated with neck/shoulders/upper limb pain. Work-related 

psychosocial and personal risk factors did not show significant associations with musculoskeletal 

complaints. 

 

High prevalence of musculoskeletal pain is commonly found in population-based studies. In the 

Dutch population-based Musculoskeletal Complaints and Consequences Cohort Study (DMC3-

study), the prevalence of low back pain was 26.9%, shoulder pain was 20.9% and neck pain was 

20.6% among those aged 25 years and over (22). Similarly, in the most recent Portuguese National 

Health Survey, back pain was the most frequently reported chronic disease (32.9%) (23). The 

prevalence of musculoskeletal pain presented in our study was slightly higher in comparison to 

other studies and may be the result of the wording of the question or of the response categories 

presented, but it might also represent higher risk among worker-only samples.  

 

Musculoskeletal pain was more prevalent among women. Such differences may be the result of 

differential exposure to risks in the workplace, differences in muscle strength and endurance or the 

result of workstations designed according to male norms (24–26). Moreover, women spend twice 

as much time on household activities and parenting than men which may result in greater overall 

exposure to physically demanding tasks and psychosocial strain, as well as a reduction in 

opportunities for recovery (27–29). Older workers were more likely to report back pain and lower 

limb pain. This may be explained by an age-related decrease in functional capacity but also by the 

accumulation of musculoskeletal pain causes that persist over time (30). 

 

In this cross-sectional study, physical risk factors were associated to musculoskeletal complaints. 

Such findings are in accordance with observations made in other studies (3,5,10,31). Keeping the 
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standing position for long periods was consistently associated with all musculoskeletal complaints. 

A recent study found evidence that long-term fatigue develops after five hours of standing work 

even with regular rest breaks and persists for at least 30 minutes after a seated recovery period. 

Such results suggest that occupational activities requiring prolonged standing are likely to 

contribute to lower-extremity and back disorders (32). Consequently, this study lends to support 

the idea that exposure to physical factors in the workplace may increase the risk for MSDs.  

 

In order to study the relationship between work-related psychosocial risk factors and 

musculoskeletal pain, we used a model developed by Farioli which in turn was based on Karasek´s 

model (21). This model explains how levels of job demands, control in the work and skill required to 

complete the work can influence strain and job satisfaction. Additionally to these dimensions, this 

model suggests that social support from manager and colleagues may have a positive impact on 

health outcomes (33). Nevertheless, in Portuguese workers, no significant associations were 

observed when musculoskeletal pain was the outcome. It is possible that high-strain jobs are 

engaged by healthier workers – who are less likely to report MSDs - since they are more likely to re-

interpret their jobs positively over time as they are able to maintain involved in their work. 

 

Surprisingly, other occupational-level risk factors such as employment status, employment 

contract, number of hours worked per week, having night shifts or having a second job did not 

influence the risk of reporting musculoskeletal pain. These findings may have been influenced by 

other occupational or personal-level risk factors that we were not able to analyze, such as family 

support or monetary compensation. These factors could influence the perceptions for 

musculoskeletal pain. 

  

There is sparse knowledge of how engaging certain tasks during leisure time such as caring for 

relatives or cooking is related to MSDs. Still, some studies have shown positive associations 

between these personal-level risk factors and MSDs (3,12–14). In the present study, spending time 

caring for relatives, cooking and housework and gardening or repairs was not associated with 

musculoskeletal pain.  
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While interpreting the results of this paper some limitations should be taken into account. [1] The 

EWCS questionnaire was developed in English and afterwards translated into 32 languages with all 

versions of the questionnaires being revised by experts. However, it is possible that certain terms 

are perceived differently in different languages and cultures. [2] Data for the EWCS was collected 

by self-report. Such methodological approach might bias the prevalence estimates and inflate or 

dilute real associations. [3] It is possible that workers with serious health conditions were not 

included in our analysis because they have left the labour market or were with long-term absence 

from work. This might have cause underestimation of the effects of certain risk factors on 

musculoskeletal pain.  

 

Among the strength of the study, it is important to highlight that, as far as we know, this is the first 

study conducted in the general Portuguese workforce that evaluates the association between risk 

factors and musculoskeletal pain. Additionally, all data were collected in 34 countries using 

standardized methods, therefore the results obtained in our study are comparable to other studies 

that also used the EWCS. 

 

Our evidence suggests that musculoskeletal pain among Portuguese workers is mainly associated 

with work-related physical factors. Physical risk factors are modifiable or preventable; therefore, 

efforts must be targeted at improving their surveillance and management in order to reduce the 

incidence and severity of MSDs.  
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Table 1: General description of the sample population 

  Male Female p-value 

Age 

15-29 18.4 16.0 

0.792 
30-44 39.8 42.4 
45-59 34.9 33.9 
≤60 7.0 7.7 

Highest level of 
education 

Primary 68.0 63.0 
0.002 Secondary 22.6 18.4 

Tertiary 9.5 18.6 

Occupation 

Legislators, senior officials and managers 6.0 6.3 

<0.001 

Professionals 7.8 13.7 
Technicians and associate professionals 11.3 7.9 
Clerks 7.5 13.0 
Service workers and shop and market sales 
workers 

9.0 27.4 

Skilled agricultural and fishery workers 7.8 2.7 
Craft and related trades workers 30.1 6.9 
Plant and machine operators and assemblers 12.9 4.7 
Elementary occupations 7.5 17.4 

Work-family conflict 19.2 19.7 0.775 

Taking care of relatives 40.9 59.1 <0.001 
Housework or Cooking 36.6 93.3 <0.001 

Repairs or Gardening 2.4 1.3 0.436 

Employment 
status 

Self-employed with employees 11.2 12.8 

0.745 
Self-employed with employees 3.4 2.7 
Employee 83.8 82.2 
Other 1.6 2.0 

Employment 
contract 

Indefinite contract 62.1 55.0 
0.306 Fixed-term contract  11.9 14.3 

Other 9.5 12.4 

Number of 
hours per week 

≤35 15.8 32.8 

<0.001 
36-40 50.9 46.7 
41-54 19.0 13.3 
≥55 10.1 4.2 

Having a second job 5.2 6.2 0.550 

Physical 
exposures 

Vibrations 21.7 11.7 <0.001 
Low temperatures 6.1 3.7 0.173 
Tiring or painful positions 36.5 34.8 0.527 
Lifting or moving people 1.5 5.3 0.007 
Carrying or moving heavy loads 9.5 3.4 0.002 
Standing 66.3 64.2 0.466 
Repetitive hand or arm movements 59.9 56.2 0.231 
Working with computers 24.4 27.5 0.361 

Night shift 9.0 4.3  

No manager support 5.6 9.1 0.057 

No colleagues support 3.0 4.1 0.317 

Job-control 
model 

Low strain 19.7 29.4 

0.004 
Passive  25.8 25.4 
Active 14.9 17.3 
High strain 39.7 27.9 
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Figure 2: Prevalence (%) of musculoskeletal pain of back, neck/shoulders/upper limb and lower limb in the 

previous 12 months among Portuguese workers 

  

*p-value<0.02 
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Table 2: Associations between back pain and individual risk factors  

 Male  Female 
 PR 95% CI aPR 95% cI PR 95% CI aPR 95% CI 

Age 
   15-29 1.00 Ref   1.00 Ref   
   30-44 1.70 1.05-2.74   1.44 0.98-2.13   
   45-59 1.90 1.18-3.06   1.57 1.06-2.31   
   ≥60 2.17 1.23-3.82   1.69 1.03-2.76   
Highest level of education 
   Primary 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Secondary 0.73 0.53-1.02 0.82 0.58-1.16 0.75 0-55-1.01 0.80 0.59-1.10 
   Tertiary 0.75 0.48-1.16 0.82 0.53-1.29 0.65 0.46-0.92 0.69 0.49-0.99 
Occupation 
   Legislators, senior 
officials and managers 

1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 

   Professionals 0.63 0.32-1.22 0.64 0.31-1.32 0.86 0.51-1.45 1.11 0.62-1.99 
   Technicians and 
associate professionals 

0.89 0.47-1.67 1.00 0.53-1.91 1.19 0.62-2.28 1.28 0.67-2.46 

   Clerks 0.50 0.25-1.01 0.54 0.27-1.11 0.96 0.59-1.57 1.06 0.64-1.75 
   Service workers and 
shop and market sales 
workers 

0.75 0.44-1.31 0.83 0.47-1.44 1.14 0.74-1.76 1.21 0.77-1.89 

   Skilled agricultural 
and fishery workers 

1.24 0.68-2.30 1.16 0.61-2.18 1.62 0.66-3.92 1.23 0.50-3.06 

   Craft and related 
trades workers 

1.10 0.72-1.70 1.21 0.77-1.91 1.44 0.86-2.41 1.45 0.85-2.47 

   Plant and machine 
operators and 
assemblers 

1.20 0.72-1.98 1.32 0.78-2.25 1.29 0.65-2.56 1.32 0.65-2.66 

   Elementary 
occupations 

1.06 0.63-1.78 1.13 0.66-1.93 1.21 0.78-1.88 1.16 0.74-1.83 

Work-family conflict 1.18 0.89-1.58 1.31 0.97-1.77 1.21 0.94-1.56 1.21 0.93-1.57 
Taking care of relatives 1.17 0.92-1.49 1.19 0.94-1.53 1.09 0.87-1.35 1.07 0.86-1.34 
Housework or Cooking 1.24 0.98-1.57 1.27 0.99-1.62 1.46 0.82-2.61 1.23 0.68-2.21 
Repairs or gardening 1.28 0.63-2.59 1.11 0.54-2.29 1.45 0.65-3.25 1.29 0.56-2.96 
Employment status 
   Self-employed with 
employees 

1 Ref 1 Ref 1 Ref 1 Ref 

   Self-employed with 
employees 

0.92 0.48-1.74 0.90 0.46-1.76 1.06 0.58-1.96 1.27 0.66-2.45 

   Employee 0.89 0.64-1.25 1.03 0.70-1.51 0.89 0.65-1.20 0.85 0.59-1.22 
   Other 1.45 0.57-3.67 1.19 0.45-3.10 0.90 0.44-1.84 0.76 0.36-1.60 
Employment contract 
   Indefinite contract 1 Ref 1 Ref 1 Ref 1 Ref 
   Fixed-term contract  1.02 0.68-1.54 1.21 0.78-1.85 0.98 0.69-1.37 1.03 0.72-1.47 
   Other 1.17 0.77-1.77 1.12 0.72-1.72 1.27 0.94-1.71 1.20 0.86-1.68 
Number of hours per week 
   ≤35 1 Ref 1 Ref 1 Ref 1 Ref 
   36-40 1.06 0.73-1.54 1.08 0.72-1.62 1.02 0.80-1.29 1.01 0.78-1.31 
   41-54 1.41 0.93-2.14 1.32 0.85-2.06 0.93 0.66-1.32 0.95 0.66-1.38 
   ≥55 1.25 0.77-2.02 1.23 0.74-2.04 1.09 0.67-1.78 1.06 0.63-1.78 
Having a second job 1.13 0.69-1.85 1.38 0.83-2.28 0.93 0.59-1.46 0.99 0.63-1.57 
Physical exposures 
   Vibrations 1.27 0.97-1.66 1.19 0.89-1.59 1.27 0.93-1.73 1.14 0.77-1.70 
   Low temperatures 1.36 0.90-2.05 1.26 0.81-1.96 1.18 0.68-2.05 1.18 0.67-2.07 
   Tiring or painful 
positions 

1.68 1.33-2.13 1.54 1.20-1.98 1.42 1.15-1.76 1.35 1.08-1.70 

   Lifting or moving 
people 

1.06 0.39-2.84 1.44 0.52-3.97 1.27 0.85-1.89 1.19 0.78-1.83 

   Carrying or moving 
heavy loads 

1.33 0.92-1.94 1.23 0.84-1.80 1.28 0.77-2.15 1.20 0.71-2.04 
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   Standing 1.21 0.93-1.57 1.09 0.79-1.48 1.14 0.91-1.44 1.06 0.79-1.41 
   Repetitive hand or 
arm movements 

1.37 1.06-1.76 1.26 0.95-1.66 1.15 0.92-1.42 1.04 0.82-1.33 

   Working with 
computers 

0.59 0.42-0.83 0.69 0.43-1.09 0.73 0.56-0.95 0.89 0.62-1.27 

Night shift 0.88 0.54-1.42 0.99 0.61-1.62 0.78 0.43-1.43 0.85 0.46-1.57 
No manager support 1.32 0.85-2.05 1.10 0.69-1.74 1.01 0.70-1.47 0.95 0.64-1.40 
No colleagues support 1.19 0.63-2.24 0.99 0.52-1.90 1.04 0.62-1.75 0.97 0.57-1.68 
Job control model 
   Low strain 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Passive  0.86 0.60-1.24 0.93 0.63-1.37 0.93 0.69-1.25 0.97 0.70-1.34 
   Active 1.01 0.67-1.52 1.15 0.75-1.76 1.05 0.76-1.47 1.20 0.85-1.72 
   High strain 1.03 0.75-1.41 1.12 0.79-1.57 1.06 0.80-1.41 1.12 0.80-1.55 

95% CI: 95% confidence interval 

aPR: adjusted prevalence ratio for age, education and occupation. Education was adjusted for age and occupation was 

adjusted for age and education  
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Table 3: Associations between neck/shoulders and upper limb pain and individual risk factors  

 Male  Female 
 PR 95% CI aPR 95%  PR 95% CI aPR 95% CI 

Age 
   15-29 1.00 Ref   1.00 Ref   
   30-44 1.36 0.85-2.16   1.15 0.77-1.73   
   45-59 1.52 0.96-2.41   1.45 0.98-2.16   
   ≥60 1.58 0.86-2.82   1.27 0.74-2.17   
Highest level of education 
   Primary 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Secondary 0.77 0.55-1.08 0.82 0.57-1.17 0.83 0.61-1.14 0.89 0.64-1.24 
   Tertiary 0.45 0.25-0.81 0.47 0.26-0.85 0.64 0.44-0.94 0.70 0.46-1.00 
Occupation 
   Legislators, senior 
officials and managers 

1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 

   Professionals 0.71 0.35-1.45 0.99 0.46-2.14 0.94 0.53-1.69 1.21 0.63-2.32 
   Technicians and 
associate professionals 

0.88 0.43-1.79 0.96 0.47-1.99 1.44 0.71-2.89 1.52 0.75-3.06 

   Clerks 0.62 0.30-1.28 0.66 0.32-1.38 1.03 0.60-1.80 1.09 0.62-1.93 
   Service workers and 
shop and market sales 
workers 

0.82 0.45-1.49 0.80 0.44-1.46 1.19 0.73-1.94 1.26 0.76-2.09 

   Skilled agricultural 
and fishery workers 

1.27 0.65-2.50 1.07 0.54-2.14 1.05 0.31-3.53 0.81 0.23-2.77 

   Craft and related 
trades workers 

1.22 0.76-1.96 1.15 0.70-1.88 1.76 1.00-3.09 1.80 1.01-3.22 

   Plant and machine 
operators and 
assemblers 

1.40 0.81-2.41 1.32 0.75-2.32 1.26 0.57-2.77 1.31 0.59-2.95 

   Elementary 
occupations 

1.19 0.67-2.09 1.09 0.61-1.94 1.39 0.85-2.29 1.36 0.82-2.27 

Having a second job 0.97 0.55-1.69 1.17 0.66-2.07 1.12 0.71-1.77 1.20 0.75-1.90 
Taking care of relatives 1.12 0.87-1.44 1.11 0.85-1.43 1.10 0.87-1.40 1.07 0.84-1.37 
Housework or Cooking 1.16 0.90-1.49 1.21 0.93-1.57 1.64 0.85-3.19 1.36 0.69-2.68 
Repairs or gardening 1.45 0.72-2.93 1.32 0.64-2.70 1.44 0.60-3.49 1.34 0.54-3.35 
Employment status 
   Self-employed with 
employees 

1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 

   Self-employed with 
employees 

0.90 0.44-1.82 0.90 0.43-1.88 0.78 0.37-1.66 0.90 0.41-2.01 

   Employee 0.95 0.66-1.37 1.10 0.73-1.66 0.90 0.65-1.26 0.80 0.54-1.18 
   Other 0.68 0.16-2.84 0.55 0.13-1.56 0.84 0.38-1.87 0.67 0.29-1.53 
Employment contract 
   Indefinite contract 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Fixed-term contract  0.96 0.62-1.49 1.10 0.69-1.74 0.87 0.60-1.28 0.92 0.61-1.38 
   Other 1.17 0.81-1.90 1.19 0.76-1.85 1.33 0.97-1.83 1.20 0.84-1.71 
Number of hours per week 
   ≤35 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   36-40 1.09 0.73-1.61 0.99 0.65-1.52 1.01 0.78-1.32 1.01 0.76-1.34 
   41-54 1.28 0.82-2.00 1.09 0.68-1.75 0.89 0.60-1.31 0.95 0.63-1.42 
   ≥55 1.03 0.60-1.75 0.98 0.56-1.71 1.17 0.70-1.97 1.29 0.74-2.24 
Work-family conflict 1.14 0.84-1.56 1.26 0.91-1.73 1.19 0.90-1.58 1.20 0.90-1.59 
Physical exposures 
   Vibrations 1.48 1.12-1.94 1.33 0.99-1.79 1.48 1.08-2.04 1.36 0.90-2.06 
   Low temperatures 1.41 0.92-2.16 1.31 0.83-2.07 1.30 0.73-2.32 1.28 0.71-2.31 
   Tiring or painful 
positions 

1.86 1.45-2.40 1.71 1.31-2.22 1.65 1.31-2.08 1.55 1.21-1.99 

   Lifting or moving 
people 

1.50 0.62-3.64 1.85 0.74-4.65 1.41 0.93-2.14 1.40 0.90-2.19 

   Carrying or moving 
heavy loads 

1.47 1.00-2.15 1.33 0.90-1.96 1.12 0.61-2.04 1.07 0.58-1.97 

   Standing 1.29 0.97-1.70 1.11 0.80-1.54 1.10 0.86-1.40 1.03 0.75-1.41 
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   Repetitive hand or 
arm movements 

1.61 1.23-2.13 1.46 1.08-1.98 1.33 1.04-1.69 1.18 0.91-1.54 

   Working with 
computers 

0.54 0.37-0.79 0.72 0.45-1.17 0.67 0.50-0.90 0.74 0.50-1.11 

Night shift 1.01 0.62-1.63 1.09 0.66-1.79 0.95 0.52-1.74 1.09 0.59-2.02 
No manager support 1.16 0.71-1.88 0.98 0.59-1.62 0.97 0.65-1.47 0.91 0.59-1.39 
No colleagues support 1.18 0.60-2.30 0.97 0.49-1.93 1.07 0.61-1.87 1.00 0.56-1.80 
Job control model 
   Low strain 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Passive  0.91 0.61-1.37 0.95 0.63-1.45 0.92 0.66-1.28 0.97 0.68-1.38 
   Active 1.06 0.67-1.65 1.23 0.77-1.96 1.05 0.73-1.52 1.19 0.80-1.75 
   High strain 1.23 0.87-1.74 1.32 0.91-1.92 1.19 0.87-1.62 1.26 0.88-1.80 

95% CI: 95% confidence interval 

aPR: adjusted prevalence ratio for age, education and occupation. Education was adjusted for age and occupation was 

adjusted for age and education  
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Table 4: Associations between lower limb pain and individual risk factors  

 Male  Female 
 PR 95% CI aPR 95% PR 95% CI aPR 95% CI 

Age 
   15-29 1.00 Ref   1.00 Ref   
   30-44 1.37 0.80-2.36   1.41 0.87-2.29   
   45-59 1.93 1.14-3.28   1.94 1.21-3.12   
   ≥60 2.35 1.26-4.38   2.06 1.15-3.69   
Highest level of education 
   Primary 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Secondary 0.55 0.36-0.83 0.64 0.42-0.97 0.71 0.50-1.01 0.82 0.57-1.18 
   Tertiary 0.25 0.11-0.56 0.28 0.12-0.63 0.37 0.22-0.62 0.42 0.25-0.70 
Occupation 
   Legislators, senior 
officials and managers 

1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 

   Professionals 0.44 0.17-1.12 0.82 0.30-2.24 0.61 0.31-1.19 1.04 0.50-2.18 
   Technicians and 
associate professionals 

0.90 0.41-1.98 1.14 0.51-2.52 1.16 0.54-2.50 1.29 0.59-2.77 

   Clerks 0.69 0.32-1.51 0.82 0.37-1.79 0.70 0.38-1.30 0.76 0.40-1.43 
   Service workers and 
shop and market sales 
workers 

0.60 0.29-1.23 0.60 0.29-1.24 1.17 0.71-1.94 1.27 0.75-2.13 

   Skilled agricultural 
and fishery workers 

1.90 0.97-3.73 1.40 0.70-2.78 1.84 0.69-4.93 1.18 0.43-3.25 

   Craft and related 
trades workers 

1.34 0.79-2.25 1.22 0.71-2.09 1.19 0.64-2.24 1.21 0.64-2.31 

   Plant and machine 
operators and 
assemblers 

1.10 0.58-2.08 1.02 0.53-1.95 1.47 0.69-3.17 1.55 0.70-3.40 

   Elementary 
occupations 

1.67 0.93-3.01 1.46 0.81-2.66 1.43 0.86-2.37 1.35 0.80-2.26 

Work-family conflict 1.10 0.79-1.55 1.38 0.97-1.97 1.22 0.90-1.64 1.27 0.94-1.73 
Taking care of relatives 1.01 0.76-1.33 1.06 0.80-1.40 1.11 0.86-1.43 1.10 0.85-1.44 
Housework or Cooking 1.06 0.81-1.40 1.10 0.83-1.47 1.82 0.86-3.87 1.41 0.66-3.03 
Repairs or gardening 1.72 0.85-3.49 1.40 0.68-2.91 1.34 0.50-3.61 1.02 0.37-2.82 
Employment status 
   Self-employed with 
employees 

1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 

   Self-employed with 
employees 

0.69 0.30-1.57 0.77 0.33-1.81 0.95 0.45-1.96 1.18 0.54-2.59 

   Employee 0.86 0.59-1.27 1.19 0.77-1.84 0.80 0.57-1.14 0.81 0.53-1.22 
   Other 1.87 0.73-4.81 1.25 0.47-3.31 1.04 0.48-2.22 0.78 0.35-1.73 
Employment contract 
   Indefinite contract 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Fixed-term contract  1.10 0.70-1.73 1.28 0.80-2.06 1.06 0.72-1.56 1.16 0.76-1.77 
   Other 0.95 0.56-1.60 0.79 0.46-1.37 1.17 0.81-1.69 0.95 0.63-1.42 
Number of hours per week 
   ≤35 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   36-40 1.17 0.75-1.79 1.17 0.73-1.89 0.99 0.74-1.33 1.08 0.79-1.47 
   41-54 1.31 0.80-2.15 1.25 0.75-2.10 1.06 0.71-1.57 1.16 0.76-1.78 
   ≥55 1.11 0.62-1.99 1.22 0.67-2.24 1.31 0.77-2.24 1.30 0.73-2.31 
Having a second job 0.60 0.28-1.28 0.85 0.39-1.83 1.11 0.68-1.81 1.24 0.75-2.05 
Physical exposures 
   Vibrations 1.66 1.24-2.22 1.56 1.13-2.14 1.32 0.93-1.89 1.33 0.84-2.11 
   Low temperatures 1.96 1.30-2.95 1.50 0.96-2.34 1.40 0.76-2.56 1.41 0.76-2.61 
   Tiring or painful 
positions 

1.80 1.37-2.37 1.48 1.10-1.96 1.48 1.15-1.90 1.33 1.02-1.73 

   Lifting or moving 
people 

1.78 0.73-4.32 2.80 1.10-7.10 1.59 1.04-2.45 1.42 0.90-2.25 

   Carrying or moving 
heavy loads 

1.58 1.05-2.36 1.31 0.87-1.98 1.44 0.81-2.57 1.28 0.71-2.30 
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   Standing 1.97 1.40-2.77 1.55 1.05-2.30 1.73 1.29-2.32 1.47 1.01-2.11 
   Repetitive hand or 
arm movements 

1.65 1.22-2.23 1.32 0.95-1.82 1.27 0.98-1.64 1.10 0.83-1.47 

   Working with 
computers 

0.47 0.31-0.72 0.79 0.46-1.38 0.59 0.42-0.83 1.00 0.63-1.58 

Night shift 0.85 0.49-1.50 1.02 0.57-1.81 0.80 0.40-1.62 0.94 0.46-1.93 
No supervisor support 1.16 0.68-1.98 0.89 0.51-1.56 1.01 0.65-1.58 0.91 0.57-1.45 
No colleagues support 1.41 0.72-2.77 1.16 0.58-2.32 1.38 0.80-2.39 1.20 0.67-2.13 
Job control model 
   Low strain 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 
   Passive  0.81 0.53-1.24 0.99 0.63-1.56 0.79 0.55-1.13 0.91 0.62-1.34 
   Active 0.87 0.54-1.43 1.19 0.72-1.99 0.90 0.61-1.34 1.21 0.79-1.84 
   High strain 1.07 0.74-1.54 1.36 0.92-2.03 0.92 0.66-1.28 1.14 0.76-1.69 

95% CI: 95% confidence interval 

aPR: adjusted prevalence ratio for age, education and occupation. Education was adjusted for age and occupation was 

adjusted for age and education  
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Conclusion 

 

In Portugal there is a disappointing shortage of clinical, epidemiological and economic evidence on 

the extent and determinants of work-related MSDs. However, the EWCS provided a unique 

opportunity to monitor the musculoskeletal system health of Portuguese workers. 

 

The evidence in this thesis illustrates that musculoskeletal pain is a common phenomenon among 

Portuguese workers. In fact, with the increase in age, Portuguese workers were more likely to 

report musculoskeletal pain. Although there were occasional differences between major 

occupational groups, no specific job seemed disproportionally affected. Over the years, the 

differences of self-reported musculoskeletal pain between Portuguese and EU14 workers seemed 

to be more influenced by macro-level socioeconomic differences between countries than by 

individual risk factors.  However, when analysing the determinants of musculoskeletal pain in the 

Portuguese workforce, the prevalence of self-reported musculoskeletal pain was mainly associated 

to exposure physical risk factors at workplace. 

 

As in all scientific studies, our research has its strengths and limitations. The EWCS questionnaire 

was developed in English and afterwards translated into 32 languages, so it is possible that certain 

terms were perceived differently in different languages and cultures. The high proportion of refuses 

may have introduced some degree of selection bias which may limit the generalisability of the 

results in the countries examined. However, as far as we know, these were the firsts studies 

conducted in the general Portuguese workforce. Additionally, all data were collected in 34 

countries using standardized methods, therefore the results obtained in our studies are comparable 

to other studies that also used the EWCS.  

 

MSDs affects a person’s ability to work, both physically and psychologically and may have a 

negative impact on the worker, his family, on employers and on society. Strategies focused in 

improving the surveillance and management of MSDs are fundamental in order to reduce their 

incidence and severity at a population level. 
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