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Introduction 

Work-related musculoskeletal disorders (WMSDs) are the most common occupational 

disorders around the world, and have been recognised as a problem since the 17
th

 century, 

when they were noted by Bernado Ramazzini (1). Within the European Union, WMSDs are 

the most frequently reported occupational health problems, with almost fifty percent of 

individuals reporting musculoskeletal disorders in the Fourth European Working Conditions 

Survey (2).  In the United States, WMSDs account for up to 65% of all occupational illnesses 

(3), while in Australia WMSDs constitute 43% of all injury and disease related workers’ 

compensation claims (4) and accounted for 54% of all WorkCover claims in Victoria (5). In 

Australia, WMSDs are the most common work-related problems managed by general 

practitioners and the most common sites were back (42%), upper limb (20%), lower limb 

(11%) and neck (7%) respectively (6).   

Health care workers especially nurses are particularly at risk of developing WMSDs. Low 

back complaints are the most common musculoskeletal disorders in nurses with 12 month 

prevalence of 10-84% (7-19); other regions with high prevalence are neck and shoulder 9-

61% (10, 12, 15, 16, 19-21), upper-limb 12-30% (9, 18, 20, 21) and  lower-limb 5-25%  (9, 

16, 18, 20, 21). 

WMSDs contribute a major component to the cost of work-related illness. The cost of 

musculoskeletal disorders in the United States is estimated to be USD849 billion or 7.7% of 

the gross domestic product; which consists of USD510 billion from direct costs of treatment 

and USD339 billion primarily from loss of wages (22). The estimated cost of work-related 

upper limb disorders (WRULDs) in the European Union is between 0.5% and 2% of gross 

national product (23). In Australia, disorders of the muscles, tendons and soft tissue 

(excluding back pain) are estimated to cost AUD519 million or 17% of the total health 

system costs (24). In the United Kingdom, musculoskeletal disorders were the second most 

common reason for sickness certificate, with 22.84 (95%CI, 22.08, 23.60) sickness certificate 

per 1000 person years (25). In the United States, 52% of the total lost work days were due to 

musculoskeletal disorders, and in Sweden WRULDs constituted 15% of all sick-leave days 

and 18% of all sickness pensions (23). 

The risk factors for developing WMSDs include individual factors, workplace physical 

requirements, organisational factors and psychosocial factors (26-28). The individual factors 

include age, gender, smoking, strength, weight, height and body-mass index (29). The 

workplace physical requirements include non-neutral postures, prolonged static posture, 

frequent heavy lifting, highly repetitive work and use of vibrating tools (18, 30-33). 

Organisational factors include work-rest cycle and shift work; and psychosocial factors 

include low mood, job dissatisfaction, job stress and social support (34-36). 

However, these established risk factors do not adequately explain striking temporal changes 

that have been observed in the disability attributed to such disorders.  For example, in 

Australia there was a major epidemic of disability from arm pain during the early 1980s that 
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was not paralleled in other countries where similar technologies and working methods were 

employed (37). 

To account for these observations, we hypothesise that a substantial proportion of the chronic 

illness and disability that is currently attributed to injurious exposures in the workplace may 

not arise from organic pathology.  Rather, it is a psychologically mediated response to an 

external trigger that is conditioned by a combination of individual characteristics and cultural 

values, beliefs and expectations.  The external trigger may be an acute injury that normally 

would be expected to resolve over a period of days or weeks, a normal physiological response 

to an activity or simply a perception (true or false) that activity is noxious (38).  Predisposing 

individual characteristics may be fixed (e.g. sex, personality traits) or time-varying (e.g. 

mood).  They may also include a generally increased awareness of (and tendency to report) 

somatic symptoms (somatising tendency), and personal gain from being ill.  Cultural 

influences include beliefs about the causes of the disease and the type of illnesses that can be 

expected to result from noxious exposures.  These in turn may be influenced by factors such 

as media publicity and systems of financial compensation for occupational injury. 

This gap in understanding has prompted the hypothesis that the occurrence and chronicity of 

non-specific musculoskeletal complaints and resultant disability are importantly determined 

by cultural influences at a group and individual level and personal health beliefs as well as by 

physical activities and mental health (37). 

In some cases the symptoms arise from identifiable pathology in the spine or arm (e.g. a 

herniated inter-vertebral disc or nerve-root compression in the carpal tunnel).  Most often, 

however, the underlying pathology is unclear, and the symptoms are classed as “non-

specific”.  The presence of underlying pathology does not rule out an important contribution 

of psychological variables to the clinical course of a disorder and the level of associated 

disability.  On the other hand, an absence of underlying organic pathology does not preclude 

the occurrence of objective physical abnormalities in association with an illness.  For 

example, reduced use of a limb because it is painful could lead to loss of muscle and 

weakness. Illness that does not result from organic pathology will also tend to have different 

causes and to respond differently to treatment from disorders produced by direct injury to 

tissues. 

Several observations provide support for a role of health beliefs.  For example, among 174 

workers carrying out repetitive tasks on an assembly line in Mumbai, India, only one of 

whom had ever heard of “RSI”, the 12 month prevalence of disabling upper limb pain (7%) 

was less than one third of that found using similar questions in the general population of the 

UK (39). In a longitudinal study of adults from the general UK population, negative beliefs 

about the prognosis of musculoskeletal symptoms were predictive of their persistence (41). 

And in Victoria, Australia, a community-based intervention aimed at modifying people’s 

beliefs and expectations about back pain was followed by a reduction in morbidity that was 

not paralleled in a control state (42). 
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Evidence is also emerging that within populations that are culturally predisposed to chronic 

and disabling non-specific musculoskeletal illness, individual risk is strongly influenced by a 

general tendency to report and worry about common somatic symptoms.  This “somatising 

tendency” can be assessed using selected questions from the Brief Symptom Inventory 

relating to complaints such as faintness or dizziness, nausea or upset stomach, and difficulty 

breathing.  It has been found to be associated with the prevalence of and medical consultation 

for musculoskeletal symptoms, and to predict the incidence of such symptoms and their 

persistence once they have developed (43). However, more research is needed to extend these 

observations, particularly to other cultural settings. 

This is not to say that symptoms never arise from traumatic injury to tissues in the spine and 

upper limb.  For the most part, however, such injuries would be expected to heal 

spontaneously over a period of days or weeks, as in other parts of the body.  The influence of 

health beliefs and somatising tendency is likely to be more on the persistence of symptoms 

and levels of associated disability than on the occurrence of acute and transient illness (44). 

Hypothesis 

In summary, therefore, we hypothesise that cultural beliefs and expectations at a group level 

have a major impact on the chronicity of pain in the back, neck, and upper limb, and on the 

extent of associated disability; and we further propose that within a cultural group, these 

outcomes will be strongly influenced by individual tendency to somatise, and possibly also 

by individual differences in health beliefs. 

If this hypothesis is correct, it will have important practical implications.  There may be 

scope for interventions aimed at modifying beliefs and expectations, along the lines of the 

successful campaign on back pain in Victoria, Australia (42).  More importantly, however, 

there would be a need for a major review of strategies for the prevention of work-related 

musculoskeletal disorders.  Currently, preventive efforts focus largely on the reduction of 

physical stresses to the back and arm to minimise the risk of injury and maximise 

opportunities for continued employment in those who have developed symptoms.  However, 

this approach will tend to reinforce beliefs that even quite minor physical stresses (e.g. from 

use of a keyboard) can be seriously hazardous, and might thereby increase vulnerability to 

long-term symptoms and disability.  

In view of these practical consequences, there is an urgent need to test the hypothesis further.  

This has led to the establishment of an international consortium of research groups in several 

countries, including Australia, and the development of a protocol for an international multi-

centre study in different cultural settings. 

International context of the Australian Nurses’ Work and Health Study 

The Australian Nurses’ Work and Health Study is the Australian arm of the international 

CUPID Study (International Survey of Physical, Cultural and Psychosocial Influences on 

Musculoskeletal Symptoms and Associated Disability), which comprises a central 
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coordinating group in the UK, based at the Medical Research Council Epidemiology 

Resource Centre at the University of Southampton, the international study team of the 

CUPID Study and an international steering committee composed of one or more 

collaborating scientists in each participating country.  Data collection is underway in around 

16 countries. In each participating country, the local investigators will recruit 200+ workers 

from each of three occupational groups (hospital-based nurses, office workers based at 

computers workstations, and postal workers sorting mail by hand). Not all countries have 

been able to recruit workers from every group.  

Nurses are a group of health workers that has a relatively high rate of claims for 

musculoskeletal symptoms and disability but is one in which relatively little is known about 

the nature of symptoms and disability or factors that affect persistence or resolution of 

symptoms or disability. We decided to increase the size of the size of the study group of 

nurses in Australia to enable us to better assess the development of musculoskeletal 

symptoms and disability among hospital-based nurses in the Australian context, and the 

increased diversity obtained through surveying nurses across three hospital campuses of 

AlfredHealth will provide greater diversity of jobs performed. 

This Protocol describes the Australian Nurses’ Work and Health Study at September 2009, 

prior to commencement of data collection, based on protocols and amendments approved by 

Monash University Human Research Ethics Committee and The Alfred Ethics Committee. 

Aims and Research Questions 

Aims 

To compare the prevalence of musculoskeletal symptoms and associated disability among 

nurses and to explore risk factors for the incidence and persistence of symptoms and 

disability.  

Research Questions 

1. To determine the prevalence of musculoskeletal symptoms and associated disability in 

nurses. 

2. To identify risk factors for the incidence and persistence of musculoskeletal 

symptoms and disability among nurses. 

3. To investigate whether cultural differences and health beliefs and expectations, levels 

of resilience and somatisation tendency influence the severity and persistence of 

musculoskeletal symptoms in the low back, neck, upper limb, and knee, and the 

extent of associated disability in nurses. 

4. To investigate whether physical and mental health status influences the severity and 

persistence of musculoskeletal symptoms in the low back, neck, upper limb, and knee, 

and the extent of associated disability in nurses. 
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5. To investigate whether occupational risk factors such as job demands, job security 

and work stressors influences the severity and persistence of musculoskeletal 

symptoms in the low back, neck, upper limb, and knee, and the extent of associated 

disability in nurses. 

Methodology  

Research Design  

The study design is a prospective cohort study. Participants recruited at baseline will be asked 

to complete a self-administered questionnaire. A follow-up questionnaire will be sent 12 

months after the initial questionnaire. 

Study population 

The study population will include all nurses identified as being employed across the three 

AlfredHealth campuses of The Alfred, Caulfield, and Sandringham Hospitals in August 2009. 

Recruitment of Participants 

A mail-out package which consists of a personally addressed invitation letter, information 

booklet, consent form, questionnaire and reply paid envelope will be sent to all AlfredHealth 

nurses at the addresses recorded in the payroll database. All mailouts will be completed 

onsite at The Alfred Hospital. Participants can also complete the questionnaire on-line using a 

unique study id and password supplied in the postal questionnaire.  

Two weeks after the first mail-out a reminder postcard will be sent to those who have not 

returned the questionnaire. Two weeks later a second mail-out package including personally 

addressed revised invitation letter will sent to those who have not returned a questionnaire or 

who have not indicated that they do not wish to participate. The recruitment process is shown 

in Figure 1. 

 

 

 

 

 

 

 

Figure 1: Recruitment Process 
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Data collection 

Data will be collected at baseline using a self-administered questionnaire, that will be 

followed up 12 months later with a further questionnaire. The baseline and follow-up 

questionnaires will be based on others that have been used successfully in earlier studies, and 

incorporate elements from validated instruments. The questionnaire in the Australian Nurses’ 

Work and Health Study includes the core questionnaire of the international CUPID Study as 

well as additional questions or instruments of particular interest in the Australian study. 

The baseline questionnaire will collect information on: 

- Demographic characteristics including age, level of education, marital status, 

ethnicity. 

- Reported height and weight. 

- Lifestyle factors including smoking and alcohol consumption. 

- Occupational activities: assessed using items on recall of physical activities that have 

been validated against observed activities (45). 

- Psychosocial aspects of work: questions to assess demand, control, and support at 

work, job satisfaction based on the Karasek model (46, 47). 

- Psychological symptoms: will be assessed using the items on mental health (5 items) 

and vitality (4 items) of the Short Form-36 (SF-36). 

- General physical and mental health and wellbeing (12 item version of the Short Form 

Health Survey, SF-12). 

- Psychological morbidity (12 item version of the General Health Questionnaire, GHQ-

12). 

- Health beliefs: questions about health beliefs are in part based on the Fear Avoidance 

Beliefs Questionnaire (FABQ) (48) and Back Pain Beliefs Questionnaire (49). They 

will be used as predictors of outcome in the longitudinal follow-up. 

- Resilience: resilience is measured with 10-item Connor-Davidson Resilience Scale 

(CD-RISC) (50). 

- Other somatic symptoms: somatising tendency will be assessed using the somatisation 

scale of the Brief Symptom Inventory (BSI) (51) and the Pain Catastrophizing Scale 

(52). 

- Muscular symptoms and associated disability in the past 12 months and past 4 weeks: 

the questions on musculoskeletal symptoms will assess symptoms related to six 

anatomical sites in the past 12 months and past 4 weeks. The six sites are low back, 

neck, shoulder, elbow, wrist-hand and knee which are depicted in the questionnaire 

with a shaded diagram of the site. 
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- any sickness absence in the past 12 months with reasons (musculoskeletal problem or 

other reason). 

- Contact details and nominated alternative contact details if we are unable to establish 

contact with them through their baseline details. 

After an interval of 12 months, the participants will be asked to answer a second 

questionnaire that includes questions about any change of job since baseline (with reasons), 

psychological symptoms, musculoskeletal symptoms and disability in the past month, other 

somatic symptoms, and any sickness absence in the past year with reasons (musculoskeletal 

problem or other reason). 

Promotional Strategy 

A promotional strategy has been developed in consultation with the AlfredHealth Nursing 

Directorate that will include four different promotional posters sequentially placed at key 

locations including notice boards and nurse’s tea rooms across the three hospitals in the lead 

up to and during the study, promotion of the study to nursing management by the Nursing 

Co-Director, distribution of the promotional flyers in the weekly AlfredHealth electronic 

InfoPack. Participants in will go into the draw for the chance to win one of ten $100 Myer 

vouchers. The study team has met with representatives of the Australian Nursing Federation 

(Victorian Chapter) who will promote participation in the study to their AlfredHealth 

members via email. A website for the study has been established. 

Pilot study 

A pilot study of the instruments (invitation letter, information booklet, questionnaire) was 

conducted among nurses, researchers and administrative staff from our department and 

nursing staff from AlfredHealth and feedback incorporated. In particular the length of the 

questionnaire was decreased including the removal of several instruments (although the core 

items of the international CUPID questionnaire were retained). Feedback on the posters was 

sought and these were revised accordingly. The online version on the questionnaire was 

extensively pretested. 

Inclusion and exclusion criteria of the international study 

The CUPID study has defined inclusion and exclusion criteria for eligibility. The subjects 

will be aged 20-59 years, and will have worked in their current job for at least 12 months.  

The latter eligibility criterion is to ensure: a) that participants have been employed in a 

relevant job throughout the 12 month period over which symptoms will be ascertained at 

baseline; and b) that itinerant workers are not recruited, as these are likely to be more difficult 

to follow up.  Ideally, participants should be full-time workers. However if they work part-

time, they should be performing the relevant activities for at least 4 hours per day. Workers 

below 20 years or over 59 years, those who have worked for less than 12 months prior to 

inclusion and those who do not perform the relevant activities for at least 4 hours per day at 

the time of baseline inclusion will be excluded. 
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The inclusion and exclusion criteria will be applied after the return of the baseline 

questionnaire. This is because in the Australian arm of the study the research team could only 

identify the participant upon the return of the postal questionnaire or participation on-line, the 

criteria could not be applied prospectively.  

De-identified data in a format consistent with that required by the international study will be 

supplied on a sample of participating nurses at baseline and at follow up to the central 

coordinating group in the UK, based at the Medical Research Council Epidemiology 

Resource Centre at the University of Southampton. 

Statistical analyses 

Analysis of the cross-sectional baseline data will be conducted by multi-level modelling, with 

prevalent musculoskeletal symptoms and disability as the outcome variables.  Poisson 

regression will be employed to determine prevalence ratio and analyse the association 

between the prevalence of the outcome variables and the potential risk factors (53, 54). 

The proposed statistical analysis will focus on the general aims and specific research 

questions.  

1. Risk factors for the incidence and persistence of musculoskeletal symptoms and 

disability among nurses. 

2. Cultural and health beliefs and expectations, levels of resilience and somatisation 

tendency influences on the persistence and severity of musculoskeletal symptoms 

and associated disability in nurses. 

3. Physical and mental health status influences on the persistence and severity of 

musculoskeletal symptoms and associated disability in nurses. 

4. Occupational risk factor influences on the persistence and severity of 

musculoskeletal symptoms and associated disability in nurses. 

Analysis of the longitudinal data by generalised linear mixed model regression (55, 56) will 

examine the association of individual health beliefs and somatising tendency, as assessed at 

baseline, with the subsequent development or resolution of symptoms, after adjustment for 

potential confounding factors such as sex, age, occupational physical activities, and other 

aspects of baseline mental health. The possible correlation among the outcome variables at 

different interview times for each individual will also be adequately accounted for by this 

method. 

Funding 

 Victor Hoe. Funding for PhD studies from University of Malaya and Ministry of Higher 

Education’s Academic Training Scheme, Malaysia. 
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 Kelsall H, Sim M. The CUPID international multicentre study: baseline study of health 

beliefs and occupational musculoskeletal disorders.  Monash University, Faculty of 

Medicine, Nursing and Health Sciences Strategic Grant Scheme 2008: $35,000. 

 Sim M. Coggon D, Smith DR, Cui J.  The CUPID study: factors related to 

musculoskeletal and other somatic symptoms and associated disability in workers. 

Monash University Near Miss Grant for NHMRC projects, $20,000, 2008. 

Applications for National Health and Medical Research Council (NHMRC) Project Grant 

funding in 2008 and 2009 were highly ranked but unsuccessful. 

Doctoral research 

Dr Victor Hoe, PhD student, Monash Centre for Occupational and Environmental Health 

(MonCOEH). Culture and Psychosocial Influence on Musculoskeletal Symptoms and 

Disability. Candidature commenced: November 2008. Home country affiliation: Department 

of Social and Preventive Medicine, Faculty of Medicine, University of Malaya.  

 

Ethical issues 

All subjects will be asked for signed informed consent before participating in the study, either 

when they complete the postal questionnaire or by indicating informed consent when they log 

on to complete the questionnaire online. When participants log on to complete the 

questionnaire online they are prompted to change their username and password details.  

All collected hard copy information will be held in secure storage and all electronic 

information will be de-identified and held on password protected databases.  

De-identified data in a format consistent with that required by the international study will be 

supplied on a sample of participating nurses for analysis in the international study 

comparisons. The data submitted will be identified only by coded serial numbers. 

Data will be presented only as aggregated data. No findings will be published from the study 

in a way that could lead to the identification of individuals. 

Ethics Committee approvals 

The study is approved by the: 

 Monash University Human Research Ethics Committee  2006/913 – International 

study of musculoskeletal symptoms and associated disability 

o Approved 5 December 2006. Amendments to protocol approved 9 February 

2009, 18 August 2009, 24 August 2009, 1 September 2009.  

 The Alfred Ethics Committee Project 17/07 International study of musculoskeletal 

symptoms and associated disability 
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o Approved 26 Feb 2007. Changes to Research Personnel notified March 2009. 

Amendments to protocol approved in August 2009. 

Time lines 

We expect that this study will take three years to complete.  The first six months will be spent 

obtaining ethics and other approvals at the chosen worksites.  The baseline recruitment and 

data collection, via questionnaire, will take a further year.  The follow-up survey after 12 

months will be undertaken in the latter half of the second year and the first half of the third 

year, with a further three months of data cleaning and checking, then three to six months for 

data analysis and write up of results. 
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Amendments since September 2009 

An amendment approved by the Monash University Human Research Ethics Committee and 

The Alfred Ethics Committee in November 2009 allowed for a third and final mailout 

package to be sent to nonrespondents. 


