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Abstract 

Most hand-injured workers recover from their injury and return to work 

within 20 days. A small sub-set develop chronic disability beyond 120 days. As 

expected, severe hand injuries are associated with delayed return to work (failure to 

return to work within six months from the onset of the injury). However, among a 

few workers with minor injuries there is a significant discrepancy in return-to-work 

times. Workers who have non-disabling injuries with a delayed return to work were 

the focus of this study. Such cases are extremely complex and disproportionately 

expensive.  

The purposes of this study were (a) to develop and test a conceptual model to 

understand recovery from a work-related hand injury and to explain and predict 

return to work after such an injury; and (b) to compare the predictive ability of this 

conceptual model with two established models incorporating relevant predictors.  

The model designed for this study was based on a comprehensive 

multivariate conceptual model that used a biopsychosocial approach. It 

acknowledged that delayed recovery from hand injury reflects complex biomedical, 

psychological and social dynamics, triggered by the events of a hand injury.  

Both qualitative and quantitative data collection was undertaken. Patients 

presenting with a hand injury requiring surgical intervention were administered a 

questionnaire within seven days of presentation with a follow up questionnaire 

approximately 21-28 days later. Both the initial (Time 1) and follow up (Time 2) 

questionnaires contained qualitative items to assess biopsychosocial factors. In 

addition, the treating hand therapist or medical specialist reported the level of injury 

severity. The number of days taken for the injured person to return to work was the 
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outcome variable. The relationship between predictor variables and work absence 

was analysed, resulting in a refined model that identified the most powerful 

predictors. This information can be used to create a screening instrument. Ideally, 

this would be administered to all patients presenting with a traumatic hand injury. 

High-risk cases could then be streamlined for appropriate early intervention, before 

the problem becomes intractable.  
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Chapter 1: Introduction 

Work injury and disability is a global problem (Feurstein, 2005). In 

Australia, at least 160,000 cases are reported annually with associated costs 

estimated at AU$57.5.3 billion (Australian Bureau of Statistics, 2010). 

Musculoskeletal disorders are the greatest single source of work injury claims. 

Consequently, most research in the field of work injury has focused on these 

disorders, particularly those affecting the back. However, leading international work 

injury researchers have been urged to extend the current emphasis on back injuries to 

other work-related injuries (Feurstein).  

The current study focuses on traumatic hand injuries, with the aim of 

expanding on recent findings and offering a new perspective on recovery from injury 

and return to work. The aim was to make a valuable contribution to the field by 

simultaneously examining an extensive set of potential predictor variables. To my 

knowledge, this is the first study to do so specifically in relation to work hand-

related injuries. Although particular focus was upon psychological and psychosocial 

aspects of recovery, the overall objective was to identify key biopsychosocial factors 

that assist or impede recovery. A major aim was to create a predictive model and 

screening instrument that can be administered as soon as possible after injury. Hand 

injury cases identified as high risk can then be streamed for appropriate early 

intervention. 

Rationale for Selecting Traumatic Work-related Hand Injuries 

Throughout the world, a majority of work-related injuries involve the hands 

and upper limbs (Harwerth, 1997). In one province in China, 70,000 workers suffer 

hand and finger injuries annually with at least 40,000 having amputated fingers 
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(Johnson, 2004). The majority of these occur in metalworking and electronics plants, 

many of which have appalling safety conditions. Workers with minimal training 

operate old semi-automatic machinery for excessive hours, resulting in workplace 

injuries. Despite more industrialised nations having advanced workplace safety and 

training, greater access to skilled workers and increasingly sophisticated equipment, 

they too experience extraordinarily high levels of hand injuries. Within Australia, 

approximately 17,000 work related injuries to the hand, fingers and thumb occur 

each year (Australian Safety and Compensation Council, 2008). In other Western 

countries, there are up to one million cases annually (Lai, 2004). The sequelae of 

these injuries can be enormous, particularly if recovery is prolonged. Direct costs 

include compensation for lost wages, disability settlements, pensions, hospital, 

surgery and other health care costs. Indirect costs include productivity loss, 

administrative expenses and revenue losses. Ramifications for the injured individuals 

and their families include loss of income, loss of independence, pain and suffering. 

Although hand injuries are relatively common, there is a paucity of research 

examining workplace hand trauma and subsequent recovery. 

The hand is the most anatomically intricate and complex part of the body, 

unique in design and function, capable of coarse tasks requiring power grip but also 

delicate movements requiring fine motor coordination. This requires sensate digits 

with mobile joints motored by muscle units and gliding tendons in a complex and 

highly coordinated interplay. Any injury to the bony or soft tissue structures of the 

hand can disrupt this balance and cause significant functional impairment. Surgical 

management of traumatic hand injuries is a highly specialised field. Poor treatment 

can result in delayed recovery and a worse outcome both from a functional and 

psychological viewpoint (Rusch, Dzwierzynski, Sanger, Pruit, & Siewert, 2003). 
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Rehabilitation Process in Australia 

To examine the issue of work injury and return to work (RTW), it is essential 

to understand the rehabilitation process in Australia. If a worker sustains an injury or 

illness in the workplace, and as a result is absent from work for more than seven 

days continuously, current federal occupational health and safety legislation requires 

the employer to complete an Accident Notification Form and forward it to the 

WorkCover Corporation (Workers Compensation and Rehabilitation Act, 2003) 

2000). WorkCover is a no-fault scheme with the aim of rehabilitating and facilitating 

the safe RTW of an injured worker. The money to fund the scheme is collected from 

employers as a levy. 

Once WorkCover has been notified of an injury, they outsource management 

of the claim to one of their claims agents (insurance companies) who determine 

whether the claim is eligible for compensation. If it is, then the agent manages the 

claim and co-ordinates the rehabilitation and RTW of the injured worker. Generally, 

a case manager or rehabilitation provider is assigned to facilitate the injured 

worker’s RTW. Case management is designed to contain medical and wage 

replacement costs associated with workers’ compensation costs, through the 

coordination of information and service delivery between key stakeholders and the 

service providers involved (Brines, Salazar, Graham, & Pergola, 1999). 

The case manager develops an injury management plan, outlining the 

services required to return the injured worker to the workplace, including proposed 

treatment. This may include physiotherapy or a return to restricted workplace duties. 

According to WorkCover, this plan is developed in consultation with the injured 

worker, the treating doctor and the employer. All parties are encouraged to work 

together to facilitate an efficient and cost-effective RTW. The basic principle 
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underlying the injury management process is that a safe RTW is the expected 

outcome and the case manager monitors the process until this occurs. 

Despite appearing relatively straightforward, the system is extremely 

complex. Injured workers have reported feeling as if they are trapped in a 

bureaucratic system with case managers pushing them through a standard process 

without any individual consideration (Guleserian, 2002). These perceptions appear 

justified. An independent review of the current workers’ compensation system in 

Australia (Clayton, 2002) found the system to be fraught with multiple stakeholders 

with competing and differing priorities. These include medical and other health 

professionals, rehabilitation coordinators, employers and insurance companies. As 

case managers have competing interests and responsibilities to the injured worker 

and these stakeholders (Kenny, 1998), they often compromise the needs of workers 

for the ‘system’ (Brines et al., 1999). Further, while placing too much emphasis on 

deadlines and administrative tasks, they often overlook information critical to the 

injured worker (Clayton). It is not surprising that workers often feel ‘confused’ and 

‘alone’ (Sager & James, 2005). 

The Development of Chronic Disability 

The risk of long-term disability increases exponentially post-injury, with 

three phases of risk being identified (Frank et al., 1996), which are shown in Figure 

1.1.     

           Acute Phase                      Sub-Acute Phase                   Chronic Phase 

I                                            I                                               I                                        I 

0 Days                              4 weeks                                 12 weeks                     ongoing 

Figure 1.1. Three stages of disability, ranging from acute to chronic.  
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Acute phase: Up to four weeks post-injury. 

In this phase, the main causes of disability are clinical and physical factors
 

(Cooper, Tate, Yassi, & Khokhar, 1996), the RTW rate is high at 80% (Burdorf, 

Naaktgeboren, & Post, 1998) and the risk of long-term work disability is low  

(1–10%) (Pearson, 1999). A majority of injured workers recover from injury and 

return to work within the first 20 days of this acute period. 

Sub-acute phase: Between four and 12 weeks post-injury. 

In this phase, disability is associated with both physical and emerging 

psychological factors, such as emotional distress and maladaptive attitudes (Turk, 

1997). Approximately 11% of injured workers are likely to return to work in this 

phase. The risk of long- term work disability is between 10–20% (Brines et al., 

1999). 

Chronic phase: Beyond 12 weeks post-injury. 

In this phase, the main causes of ongoing disability and failure to return to 

work are both psychological and social-occupational factors (Turk, 1997). The risk 

of long-term work disability at this phase is 50%, increasing to 98% by two years 

post-injury (Brines et al., 1999). 

Return to work after a hand injury. 

The average duration of absence from work for hand-injured patients is 38 

days (Australian National Occupational Health and Safety Council, 2008). A small 

subset develops chronic disability beyond 120 days. As expected, severe hand 

injuries are associated with delayed recovery. However, among workers with minor 

injuries, there is a significant discrepancy in RTW times. Workers who have non-

disabling injuries with a delayed recovery are the focus of the current study.  
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Specifically, the study will examine cases where organic pathology does not 

explain the apparent degree of disability. This can occur irrespective of the severity 

of physical impairment. Such cases are extremely complex and disproportionately 

expensive. For example, in Western Australia, long-term claims account for 15% of 

all claims but are responsible for 76% of claim costs (WorkCover Western Australia, 

2000). As an injured person’s duration of absence from the workplace increases, 

associated costs rise dramatically due to the increase in consumption of medical and 

rehabilitation services (Pearson, 1999). If an injured worker returns to work within 

five days of the injury, estimated costs associated with the claim are $25,000, while 

at 12 weeks this escalates to $110,000 (Wiegmann & Berven, 1998). When 

specifically referring to hand injuries, if a worker has not returned to work within 12 

weeks of the injury, then there is a 50% chance that they will not be working at 15 

months post-trauma (Haese, 1985) and associated costs can then be considerable. 

Reducing the numbers and costs associated with long-term claims is a major 

challenge for both workers’ compensation authorities and health professionals 

working in the field of occupational injuries (Dunstan & Covic, 2006). 

Why does a worker with severe trauma to the hand requiring extensive 

surgical intervention return to work within 21 days while another with a relatively 

minor injury remains absent from work after six months? According to a group of 

leading researchers in this field, an apparently minor injury has the potential to have 

a significant psychological impact on the worker, unduly prolonging the 

rehabilitation and recovery process (Mayo, Main, & Auty, 2004). These researchers 

coined the term ‘apparently disproportionate outcome’ (ADO) to describe cases in 

which a worker has been absent from work for more than 12 months. It is believed 

that in 20–30% of work injury cases, the disability and distress is greater than 
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expected from physical injuries alone. They suggested that all cases of ADO can be 

predicted if psychological and social factors are taken into account during the early 

stages of recovery. However, throughout industrialised nations, work injuries and 

compensation systems remain based on a traditional biomedical model perspective 

(Mayo et al., 2004). 

The biomedical model of illness. 

The powerful biomedical model of disability was developed 150 years ago. It 

views disability as a feature of the person, directly caused by a disease, trauma or 

other health condition that requires medical care provided in the form of independent 

treatment by professionals. Quantitative studies have increasingly questioned the 

accuracy of the medical model, suggesting that recovery is far more complex 

(Frutiger et al., 1991, Mackenzie et al., 1987; Richmond, 1997; Richmond, 

Thompson, Deatrick, & Kauder, 2000). Critics argued that the medical model is 

overly simplistic and fails to take sufficient account of the personal and social 

dimensions of disability (Waddell, 2004). 

The biopsychosocial model of illness. 

The biopsychosocial model of illness (see Figure 1.2; Engel, 1977) emerged 

in response to the biomedical model’s limitations. The biopsychosocial model 

assumes that illness, pain and disability are outcomes of the interaction between 

psychological and physical variables, which together occur against a background of 

social and environmental influences (Bernard & Krupat, 1994). This model has since 

been adopted by the World Health Organization (WHO) to classify the determinants 

of health, functioning and disability in the International Classification of 

Functioning, Disability and Health (ICF) (WHO, 2001).  
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Figure 1.2. A biopsychosocial model of disability, with corresponding ICF 

components (Waddell & Burton, 2000). 

The biopsychosocial model is individual-centred, considering the person, 

their health problem/s and their social context. Biological refers to the physical or 

mental health condition; psychological recognises that personal and psychological 

factors also influence functioning, and social recognises the importance of the social 

context, pressures and constraints on functioning (Waddell, 2004). 

Applying this model to work-related injuries accommodates the fact that 

injured workers diagnosed with similar physical pathology have different RTW 

outcomes (von Korff, Ormel, Keefe, & Dworkin, 1992). It implies that when 

physical injury factors are equal, the variability in outcome is a result of the effects 

of psychological and/or social-environmental factors (Dunstan & Covic, 2006). 

However, as previously discussed, despite the growing awareness of the relevance of 

the biopsychosocial model, in the majority of cases, the rehabilitative management 

of injured workers is still consistent with the biomedical model (Bloch & Prins, 

2001; Cohen, Nicholas, & Blanch, 2000; Waddell, 2004). One of the most recent 

challenges to the biomedical model comes from a British research group consisting 
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of key stakeholders who were experts in injury and rehabilitation (Mayo et al., 

2004). They were commissioned by the International Underwriting Association of 

London and the Association of British Insurers to conduct research examining 

psychology, personal injury and rehabilitation. The report identified that: (a) the 

current biomedical treatment model is inadequate and outdated; (b) injury should not 

be regarded as simply a physical event that can be managed in isolation; (c) physical 

injury may be a less powerful predictor of outcome than are other factors; and (d) the 

biomedical model creates psychosocial conditions that either delay the injured 

worker’s recovery or make the outcomes worse than they should be. It was 

concluded that psychological and social factors are among the most significant 

predictors of outcome following injury. Work injuries, including traumatic hand 

injuries, therefore must be recognised as both a physical and a psychological insult. 

Until rehabilitation programs address psychological factors, they will not realise 

their full potential (Mayo et al.). 

Psychological Intervention for Work-related Injuries 

The importance of psychological intervention in the rehabilitation process is 

beginning to emerge globally. Numerous studies have supported the need for a 

multi-disciplinary approach to treatment that takes into consideration physical, 

psychological and social factors. Many factors exert mutual influence and should not 

be considered in isolation (Jaquet et al., 2005; Michaels et al., 1998, Richmond et al., 

2000). One of the most recent studies highlighting the importance of psychological 

intervention was conducted in South Australia (Aver, Cunningham, & Jennings, 

2005). This research aimed to explore people’s experiences of workplace injuries 

and rehabilitation. Specifically, the researchers examined factors that hindered and 

helped people during rehabilitation and identified which strategies represented best 
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practice for assisting a worker’s rehabilitation and RTW. The core focus of the 

project was the experience of the injured worker and the perspective of key 

stakeholders in the rehabilitation process. A combination of qualitative and 

quantitative methods were used, with primary emphasis on qualitative data derived 

from interviews, surveys and literature reviews.  

From this research, a striking theme emerged. In almost all cases when 

injured workers were interviewed, their response to the question, ‘What was the 

most difficult thing about the whole experience?’ referred to the psychosocial 

domain of their experience rather than to the injury itself. Injured workers spoke of 

feeling that their life had been taken out of their control. Many became extremely 

distressed during the interviews commenting to the interviewer, ‘You are the first 

person who has ever asked me how I felt about it’, highlighting the fact that injured 

workers often do not have an opportunity to discuss their experiences. Of even 

greater concern was the number of people who talked about suicide, either as 

persistent thoughts or having seriously contemplated it. Without exception, 

participants had not reported this to anyone within the rehabilitation system.  

Several participants also stated that if someone early in the process had said, 

‘What do you think would be helpful for your recovery?’ then their outcome might 

have been better. This is in direct contrast to the WorkCover ethos, which states that 

the rehabilitation process is jointly decided amongst the case manager, employer and 

injured worker. Not a single participant in the study felt personally involved in their 

rehabilitation. A majority believed that the process was focused on cost cutting, 

paper shuffling and ‘moving them off the books’. Similarly, research conducted by 

Guleserian (2002) concluded that the RTW process is heavily influenced by 

workers’ compensation agencies and insurers, and as the rehabilitation process 
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becomes unnecessarily long and difficult, the injured worker’s anxiety, stress and 

anger levels increase. 

The most significant finding from the South Australian study was that 

psychosocial needs of the worker are not considered in the rehabilitation process. 

Key recommendations from the study were that to improve RTW outcomes, 

psychological and psychosocial needs of the injured worker must be addressed. 

Stakeholders involved in the rehabilitation of injured workers should be trained in, 

and demonstrate an understanding of, psychosocial issues related to workplace 

injury. 

Despite a growing body of evidence, such recommendations concerning the 

need to address psychological issues have not yet been sufficiently integrated into 

rehabilitative interventions (Cohen et al., 2000). In Australia, workers’ compensation 

and insurance bodies do not include psychological intervention as a standard 

component of the rehabilitation process for hand-injured patients. Intervention 

occurs only after a request by a primary or secondary health care provider. This is 

invariably at a late stage when the patient has become entrenched in the workers’ 

compensation system. Even then, only 0.5% of long-term (greater than six months 

absence from work) cases access any psychological services (Aver et al., 2005). The 

reason for such under-use can be attributed to the fact that relying on injured workers 

to report symptoms is unreliable (Rusch et al., 2003). Prime responsibility lies with 

allied health professionals (e.g., hand therapists) who unfortunately, due to a lack of 

training, are unable to determine whether referral for psychological assessment and 

treatment is warranted (Hennigar, Saunders,& Efendov, 2001). Similarly, most 

doctors are not adequately trained to recognise or manage psychosocial problems 

and their documentation of such issues is generally poor and incomplete (Cohen et 
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al., 2000). When problems are identified, medical practitioners tend to favour 

prescribing medication (e.g., anti-anxiety or depressant) rather than referring 

workers for psychological intervention (Cohen et al.). 

Rehabilitation Models based on Biopsychosocial Assessment 

Currently, models based on biopsychosocial assessment are in their infancy 

(Pransky, Gatchel, Linton, & Loisel, 2005) and most do not involve the requisite 

degree of methodologically rigorous empirical validation (Crook, Milner, Schultz, & 

Stringer, 2002). For example, the ‘flags model’ (Kendall, Linton, & Main, 1997) has 

been designed to identify cases with a high risk of poor outcome or delayed 

recovery. The model was primarily designed in response to musculoskeletal injuries 

and chronic pain cases. It has four domains: red flags (clinical factors), yellow flags 

(psychosocial risk factors), blue flags (perceived features of the work or the social 

environment) and black flags (employers’ rehabilitation policies). Health providers 

are encouraged to be aware of signs of possible risk by matching an injured worker’s 

behaviours to a list of risk factors. Once identified, the appropriate interventions 

need to take place. Yellow flags refer to psychosocial factors known to increase the 

risk of long-term work disability (e.g., attitudes, beliefs and avoidance of activity) 

and are best conceptualised as barriers to recovery (Kendall, 1999). According to the 

model creators, six open questions are useful for eliciting the presence of yellow 

flags. These should be phrased in the treatment provider’s own words: (1) Have you 

had time off work in the past with back pain? (2) What do you understand is the 

cause of your back pain? (3) What are you expecting will help you? (4) How is your 

employer responding to your back pain? Your co-workers? Your family? (5) What 

are you doing to cope with back pain? and (6) Do you think that you will return to 

work? When? 
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Responses to these questions may indicate the presence of certain barriers to 

recovery, requiring further examination and intervention. The flags model, while 

promising, has been criticised because only general statements about the relative 

strengths of psychosocial risk factors can be made. In addition, there is insufficient 

population-based evidence to predict the relative potency of each factor for any 

given individual (Auty, 2003). Despite these criticisms, a number of aspects of the 

yellow flags model have been integrated into health care systems. 

The most notable of these was the inception of the Orebro Musculoskeletal 

Pain Questionnaire (OMPQ) by the Australian Workers’ Compensation Statutory 

Body (WorkCover) in 2003. The OMPQ is a questionnaire designed by Linton and 

Boersma (2003), based on both red and yellow flags. It was devised for identifying 

patients at risk for delayed recovery. The instrument has 25 items and is self-

administered by the patient (see Appendix A). The OMPQ assesses both 

psychosocial risk factors, which are conceptualised as yellow flags indicating a 

possible hindrance for recovery, and biological risk factors, conceptualised as red 

flags, including items such as severity of injury. If significant levels of psychosocial 

risk factors (yellow flags) are identified, the guidelines for the OPMQ recommend 

biopsychosocial rehabilitation. In both New South Wales and Victoria, WorkCover 

guidelines recommended that all workers with a compensable back injury complete 

this questionnaire. Interestingly, use of the OMPQ had become common practice 

within these states before it was subjected to proper evaluation. Assessments of the 

usefulness of the OMPQ in predicting RTW outcomes and delayed recovery were 

not undertaken until 2005. This Australian study, conducted by Dunstan and Covic 

(2006), targeted injured workers in the sub-acute injury phase (four to 12 weeks 

post-injury) and addressed the following questions: (a) Does the OMPQ differentiate 
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between persons who have returned to work and those who have not returned to 

work by the sub-acute phase (Time 1)? and (b) Does the OMPQ predict RTW at six 

months follow-up time (Time 2)? 

At Time 1, OMPQ scores of those who had and had not returned to work 

were significantly different, with the latter group scoring higher. To test the 

predictive value of the OMPQ, the sub-sample of participants who had not returned 

to work at Time 1 were separated into ‘returned-to-work’ and ‘not-returned-to-work’ 

groups at Time 2. The returned-to-work group had a higher mean score on the 

OMPQ than did those who had not returned to work. The OMPQ item expectancy 

about outcome was the item most strongly correlated with long-term RTW status. 

This is consistent with prior research findings that expectations are a strong predictor 

of RTW outcome (Mondloch, Cole, & Frank, 2001). Although the results are 

promising, replication of this study with a larger sample is required as the small 

sample (n = 55) limited the scope of analyses and conclusions.  

Justification for This Research 

Rationale for developing a predictive model for traumatic hand injuries. 

There is a strong need for further development and refinement of models 

such as the flags model (Comcare, 2005). While most research in this field has 

focused on musculoskeletal injuries, models for injuries to specific areas of the body, 

including hands, have been neglected. The aim of this study is to create a 

multivariate predictor model to assist in understanding recovery from a work-related 

hand injury. It is anticipated that this will greatly assist understanding of recovery 

from hand injuries and offer a new and powerful approach to the provision of care 

after an injury.  
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An important aspect of this study is its uniqueness, relevance and importance 

to the field. A conference on Improving Return to Work Research held in 2005 in the 

United States of America (USA) brought together many of the world’s leading work 

disability experts. Prominent scientists and researchers worked together to improve 

RTW research by prioritising future study requirements. This was achieved by 

critically appraising prior efforts in the field, reviewing the quality and impact of 

these studies, identifying the current state of knowledge and suggesting future 

research directions. It was unanimously concluded that most previous research had 

been characterised by conceptual and methodological shortcomings. It had failed to 

distinguish global predictive measures from underlying causal factors, missed 

important interactions between causal factors, and inadequately addressed temporal 

factors (Pransky et al, 2005). 

Future research must examine psychosocial factors. Despite being aware that 

such factors are important, the research focus to date has been narrow. It is critical 

that future research assesses interactions among these factors and their influence on 

RTW. Targeted interventions are required in the early stages to identify those at risk 

of long-term disability (Linton et al., 2005). If targeted interventions are to prevent 

prolonged disability effectively then knowledge about prognostic factors is essential.  

The model devised for this study was condition specific. Literature from 

previous research, while useful for the current study, is limited due to the unique 

nature of hand injuries. For example, there is often inherent difficulty in diagnosing 

musculoskeletal back pain, while all traumatic hand injuries have a clear physical 

pathology. Consequently, models designed for a particular sample group (such as the 

flags model for lower back pain) may not be automatically and directly generalised 

to more acute injuries including hand injuries.  
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An extensive literature search was conducted to determine the potential 

predictors of a delayed recovery from an acute traumatic hand injury. These were 

conceptualised into a model that was then tested to identify the most significant 

predictors. 

Developing a Screening Instrument to Predict Delayed Recovery from Hand 

Injury 

Once the predictor variables have been identified the information can be used 

to develop a screening tool to identify patients likely to have a delayed recovery 

outcome.  To my knowledge, there is no screening tool available that measures and 

predicts the likelihood of a person returning to work after a traumatic work-related 

hand injury. Screening will enable the identification of injured workers who require 

psychological intervention to assist with their recovery. While it is not expected that 

screening will provide 100% identification of those at risk for delayed recovery, any 

improvement in the current system is likely to have enormous financial benefits. 

Currently, a minority of workers who remain off work for more than six months 

consume the majority of medical and rehabilitation resources (Sullivan, 2003). In 

regards to soft tissue injuries it has been stated that a small percentage (10%) of 

claims account for the majority (60%) of costs (Colledge & Johnson, 2002). Within 

Australia 70-80% of the total costs of all workplace injury claims are incurred by 

10% of injured workers who, although their injuries are not diagnostically different 

to those who have returned to work, experience a delayed recovery (Dunstan & 

Covic, 2006). In relation to back injuries, 5% of injured workers with a delayed 

recovery account for 75% of costs (Frymoyer, 1988; Frymoyer & Wiesel, 2004). 

Based on this, it has been predicted that a patient with a delayed recovery is 57 times 

more expensive to treat than a patient with a straightforward recovery and return to 
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work (Disorbio, Bruns, & Barolat, 2006). Screening and intervention to reduce the 

incidence of delayed recovery is therefore extremely important. 
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Chapter 2: Literature Review 

Introduction 

The aim of this study was to create a multivariate predictor model to assist in 

understanding recovery from work-related hand injury. This chapter reviews both the 

relevant literature and psychological theories that served as a basis for justifying the 

choice of domains and inclusion of variables in the conceptual research model 

designed for this study.  

Selection of Correlates of Recovery based on Review of the Literature 

Although workplace hand injuries are relatively common, there is a paucity 

of research in the field. Only a small number of published studies over the past five 

decades were identified. Many addressed the epidemiology
 
of hand injuries or 

surgical care. Most of those examining recovery considered the effect of only one or 

two predictor variables (Bear-Lehman, 1983; Grob, Papadopolous, Zimmermann, 

Biemer & Kovacs, 2008; Grunert & Dzwierzynski, 1997; Grunert et al., 1988, 1992; 

Gustafsson & Ahlstrom, 2000; Krause & Lund, 2004; Krause, Frank, Dasinger, 

Sullivan, & Sinclair, 2001; Lee, 1982; Wahi Michener, Humphrey, Stepp, & 

Moyers, 2001) such as the impact of psychological distress (Grunert, Devine, & 

Matloub, 1992; Grunert et al., 1989, 1990; Johnson, 1989) or injury severity (Mink 

van der Molen, Matloub, Dzwierzynski, & Sanger, 1999). Rarely were potential 

factors studied simultaneously taking a multi-factorial approach. Only three studies 

were found that used a combination of variables. One examined the effect of three 

variables: injury severity, socio-demographic factors and attribution of blame on 

RTW (Rusch et al., 2003). Another examined four variables: age, flashbacks, work 

and social conditions (Skov, Jeune, Lauritsen, & Barfred, 1999). Opsteegh et al. 
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(2009) measured the influence of several variables amongst a group of hand-injured 

patients in the Netherlands. In total they identified 23 potential determinants of 

delayed recovery. Each was selected on the basis of a literature review. Other 

potentially relevant factors (injury severity, pain, post traumatic stress disorder 

(PTSD), causal attributions, self-efficacy, health locus of control) are also included 

in this study. The primary outcome measure was RTW and patients were categorised 

according to whether they returned to work before or after ten weeks post-injury. All 

participants had a hand injury or disorder requiring surgery; however, unlike the 

current study, the injuries were not all acute, nor were they all sustained at work. The 

overall sample size was 91. Of these, 68 had an acute disorder and separate data 

analyses were conducted for this group. Interestingly, despite measuring a large 

number of potential determinants, the regression analysis determined that only a 

small number of factors were related to RTW outcome, with PTSD being the most 

significant predictor of delayed recovery. Most importantly, Opsteegh et al. found 

that the association between biological and psychosocial predictor variables and 

RTW with patients who sustained their injury at work had not been studied 

extensively. These authors argued that patients with work related hand injuries are a 

unique group and that extra effort should be made to ensure that they are extensively 

examined. 

When determining factors to include in this study, primary focus was given 

to research findings from studies that examined hand injuries. However, there are 

some concerns with solely relying on this literature. As previously mentioned, only a 

limited number of multi-factorial studies have examined recovery from hand injuries 

and most of these only examined one or a small number of variables. Of these, it is 

likely that more powerful determinants of successful recovery were not included in 
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the study. Additionally, in many instances, the studies arrived at contradictory 

findings regarding the relationship of potential determinants to RTW. Besides the 

lack of variables included in the study, there may be several reasons for the 

discrepancies, including a significant variation in sample sizes, differences in study 

populations and duration of follow-up. In some studies the operationalistion of 

variables was not clearly explained.  

Consequently, although emphasis is given to hand injury studies, research on 

a broader spectrum of workplace injuries was included in this literature review. 

However, serious medical conditions, such as brain damage or spinal cord injury, 

which have specific clinical predictors of long-term incapacity, were excluded. From 

the pool of potential factors identified in prior research, the following variables were 

selected for inclusion in this study.  

Selection of Variables 

First, independent variables were selected based on previous research 

findings specifically related to hand injuries. In each instance, there is a need for 

further research as findings are often conflicting and research is limited. 

Injury severity. 

Hand injuries differ in their severity. For example, one person may have a 

nail tip injury while another has a complete hand amputation. Although it would 

seem logical to expect that people with a more severe injury would have a delayed 

recovery, previous evidence examining this is conflicting. Multivariate research 

examining the influence of three variables found that severity was not a significant 

predictor of outcome, as those with minor injuries were as much at risk for delayed 

recovery after injury as were those with severe injuries (Rusch et al., 2003). In 
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contrast, other studies found that injury severity was correlated with delayed 

recovery, although the association was found to be weak (Altan, Akin, Bingol, 

Ozbek, & Yurtkan, 2004). Another multivariate study found that when the injury 

was rated as major or severe there was a significant effect on delayed outcome but 

not when the injury was rated as either mild or moderate (Ostpeegh et al., 2009). 

Supporting this, more severe hand injuries have been found to be associated with a 

delayed recovery (Campbell & Kay, 1996; Mink van der Molen et al., 1999; Skov, et 

al 1999; Watts, Greenstock, & Cole, 1998). 

Pain. 

With the exception of one study (Bruyns et al., 2003) and a review paper 

(Grob et al., 2008), the majority of research has found that pain impedes the recovery 

process (Chan & Spencer, 2005; Himmelstein et al., 1995; Meiners, Coert, 

Robinson, & Meek, 2005; Opsteegh et al., 2009; Skov et al., 1999; Wahi-Michener 

et al., 2001). The most relevant of these findings are those from Ostpeegh et al., and 

Skov et al. Their approach was similar to this study as they used a multivariate 

perspective and return to work was the outcome variable. 

Psychological distress (PTSD). 

PTSD is a specific anxiety state that can occur in response to a traumatic 

event. The emotional and physical symptoms of PTSD occur in three 

clusters: re-experiencing the trauma, marked avoidance of usual 

activities, and increased symptoms of arousal. The patient's symptoms 

must significantly disrupt normal activities and last for more than four 

weeks before a diagnosis can be made (Grinage, 2003). Most PTSD research 

has focused on veterans and survivors of torture, assault and rape. An increasing 
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number of studies have examined trauma patients, including those injured in the 

workplace. Depending on the sampling and assessment methods used, studies have 

indicated PTSD prevalence rates resulting from a work injury to be as high as 46% 

(Asmundson, Norton, Allerdings, Norton, & Larsen, 1998). Hand-injury research has 

found that injured workers typically experience profound symptoms associated with 

PTSD. These include re-experiencing the injury, such as nightmares and flashbacks, 

hyper-arousal, sleeping difficulties and avoiding feelings or activities related to the 

injury, such as work (Grunert et al., 1992). Multivariate research examining recovery 

from hand injuries has found that PTSD significantly delays the overall recovery 

process (Ostpeegh et al., 2009). 

Attribution. 

Attribution theory is concerned with how individuals interpret events and 

how this relates to their thinking and behaviour. A central principle of attribution 

theory is that people naturally search for patterns, explain causes or seek meaning 

out of unusual and unfortunate events, including assigning blame (Heider, 1958; 

Kelley, 1967). People are most likely to focus on making an attribution when an 

event has a negative outcome or personal consequence (Shaver, 1985; Weiner, 

1986). They do so in an attempt to restore their perception of personal control and 

predictability (Weiner). When providing explanations for why things happen, people 

will either make external or internal attributions. External attribution assigns 

causality to external factors such as environmental pressures or situations. In 

contrast, internal attribution assigns causality to factors within the person, such as 

personal characteristics and inclinations. Blame assignment is referred to as locus of 

causality.  
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A pivotal investigation using the concept of attribution theory was conducted 

by Bulman and Wortman (1977). They examined the relationship between very 

serious injury victims’ attribution of causality and their ability to cope with their 

misfortune. Results revealed that attributing responsibility for the traumatic event 

was related to subsequent adjustment. Those who believed that they were at least in 

part responsible for the accident (which in these cases resulted in spinal cord 

injuries) appeared to adapt and cope more successfully with their paralysis. When 

attribution theory was applied to workplace injuries, poor outcomes have been found 

in workers with back injuries who blame external factors for their injury (Hogg-

Johnson & Cole, 2003; Turner et al., 2008). Similarly, when applied to hand injuries, 

it has been found that workers who blame other factors (Grunert & Dzwierzynski, 

1997) or workplace equipment or co-workers (Rusch et al., 2003), were at 

significantly greater risk for avoiding returning to work than were workers who 

judged themselves responsible for their injury.  

Job. 

The influence of work-related characteristics on RTW after a hand injury is 

unclear (Opsteegh et al., 2009). It is known that blue-collar workers with hand 

injuries take longer to return to work than do white-collar workers with comparable 

injuries (Bruyns et al., 2003; Skov et al., 1999; Gustafsson & Ahlstrom, 2004) and 

that self-employed injured workers take less time to return to work than do those 

employed by others (Skov et al). Additional job-related factors that have not been 

examined in previous research were also included in this study. These are job 

satisfaction and length of employment. In regard to job satisfaction, it is logical to 

expect that if a worker is extremely dissatisfied with their workplace then they would 

be less motivated to return.  
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Age. 

The most consistent finding across studies of work-related back injuries is 

that older workers have poorer outcomes (Bigos et al., 1986; Frank et al., 1996; 

Goertz, 1990; Hogg-Johnson & Cole, 2003). This is likely to be attributed to the fact 

that older people are at a higher risk of delayed healing and therefore of extended 

work absence (Turner, Franklin, & Turk, 2000). Despite this evidence, previous 

hand injury research has eliminated age as a predictor of delayed recovery as other 

factors, such as psychological distress, have been found to be more powerful 

determinants of outcome (Rusch et al., 2003).  

Self-efficacy. 

Self-efficacy is defined as, ‘beliefs in one’s capacity to mobilize the 

motivation, cognitive resources and course of action needed to meet situational 

demands’ (Wood & Bandura, 1987 p. 133). It is commonly understood as being 

domain-specific; that is, one can have more or less firm self-beliefs in different 

domains or particular situations of functioning. However, some researchers have also 

conceptualised a generalised sense of self-efficacy. This refers to a global confidence 

in one’s coping ability across a wide range of demanding or novel situations. 

General self-efficacy aims at a broad and stable sense of personal competence to deal 

effectively with a variety of stressful situations (Schwarzer, 1994). The most 

common theoretical framework used to study this theory has been Bandura’s (1984) 

self-efficacy concept. His research suggested that individuals with high-perceived 

self-efficacy tend to persevere despite repeated failures, work harder at difficult tasks 

and show lower anxiety. A strong sense of personal efficacy has also been found to 

be related to better health, higher achievement, and greater social integration (Hsieh, 

Sullivan, & Guerra, 2007). Specifically, it has been identified as a significant factor 
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in various health-related behaviours including overcoming phobias and anxieties 

(Bandura, 1980, 1982); alcohol and drug abuse (Newcomb & Harlow 1986; Seeman 

& Anderson, 1983); eating disorders (Schneider & Agras, 1985); smoking addiction 

(DiClemente, Prochaska, & Gilbertini, 1985); and increasing pain tolerance 

(Bandura, O’Leary, Taylor, Gauthier & Gossard; Neufeld & Thomas, 1977). It also 

has a significant influence on rates of RTW in sick or injured workers. In patients 

who had suffered a cardiac event, self-efficacy was found to be the strongest 

predictor of RTW at six months, independent of disease severity, age, job 

classification and gender (Schade, Semmer, Main, Hora, & Boos, 1999).  

Although self-efficacy has been identified in RTW literature as playing an 

important role in RTW outcome, the results are very limited (Ostpeegh et al., 2009). 

Only two studies were identified that measured this phenomenon. From these results 

it appears that while task-specific self-efficacy may influence RTW, general self-

efficacy does not. However, these conclusions need to be interpreted with caution. 

Firstly, one study examined task specificity (Amick et al., 2004) but did not examine 

acute hand injuries; instead, the sample group had chronic hand conditions (carpel 

tunnel disorder) requiring elective surgery. The other study examined general self-

efficacy and its influence on RTW (Labriola et al., 2007) however it only used three 

items from the ten-item General Self Efficacy Scale (GSE) devised by Schwarzer 

and Jerusalem (1995) to measure self efficacy. Further research on the influence of 

self-efficacy is warranted.  

Coping. 

According to Lazarus and Folkman (1984), psychological stress arises when 

demands in a situation are perceived to exceed a person’s resources and endanger 

their wellbeing. Appraisal depends on situational factors combined with earlier 
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experiences and personal values. When sources of stress cannot be eliminated, 

effective coping strategies must be used for minimising, avoiding, ignoring, 

tolerating or accepting what cannot be changed. These cognitive and behavioural 

efforts to manage psychological stress are critical in a successful outcome following 

injury (Gatchel & Weisberg, 2000). Effective coping strategies must be used to 

overcome these stressors. Passive coping strategies such as withdrawal, taking 

medication and wishful thinking are associated with poorer functioning and outcome 

(Boothby, Stroud, Thorn, & Jensen, 2000), while active coping strategies are 

associated with better physical and psychological functioning.  

Following traumatic hand injury sources of stress include functional 

impairment and difficulty with performing basic activities of daily life, the need for 

dependence on others for solving practical problems, uncertainty about function in 

the future, pain, involuntary inactivity, the appearance of the hand and memory of 

the traumatic experience (Gustafsson et al., 2000) and undertaking physical 

rehabilitation (Ptacek & Pierce, 2003), all of which require coping mechanisms. 

While research has been conducted on the type of coping response to hand injuries 

(Chan & Spencer, 2004), no studies have examined how this influences overall RTW 

outcome. 

Marital status. 

Research examining the recovery of patients with either an acute foot or hand 

injury revealed that the presence of a partner at home predicted delayed recovery 

outcome (Lee, 1982). These findings are consistent with results of a study examining 

the effect of marital status on overall outcome from work-related back injury that 

found it to be a significant predictor of disability (Volinn, Van Koevering, & Loeser, 

1991). 
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Selection of Variables based on Broader Literature Review 

While previous hand injury research has not examined factors considered 

under this heading, findings from studies examining injuries to other bodily locations 

warrant their inclusion. Interestingly in each instance, there was dispute over the 

significance of each factor, which highlights how this field of research remains 

under-developed and provides further support for multivariate studies such as this. 

Locus of control. 

Many injured workers have a sincere desire to improve their function and 

return to work after injury (Wiegmann & Berven, 1998). Despite this, they may see 

their own efforts to achieve these goals as futile, believing that this outcome will 

ultimately be determined by factors beyond their control, such as luck or the 

decisions and whims of others (Connoly, 1980; MacDonald, Majumder, & Greever, 

1972). The manner in which perceived control of outcomes can influence behaviour 

can be conceptualised through the construct of locus of control, which is derived 

from social learning theory (Rotter, 1954, 1966, 1975). Locus of control refers to 

perceptions held by individuals regarding the origin of control of events in their 

lives. Individuals who perceive that reinforcement of an outcome is contingent on 

their own behaviour, skill, effort or personal characteristics, are said to believe in 

internal control. In contrast, those who perceive that events are unpredictable or a 

function of luck, fate or under the control of powerful others, are said to believe in 

external control (Rotter, 1966).  

Studies on injury and perceived control have found that the stronger the 

individual’s sense of internal control, the more positive the outcome (Thompson & 

Spacapan, 1991). For example, research conducted with individuals experiencing 
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back pain found that an internal locus of control is positively associated with 

learning and performing back exercises more effectively (Harkapaa, Jarvikoski, 

Mellin, Hurri, & Luoma, 1991). While previous hand injury research has found that 

internal locus of control is related to better psychological health and greater 

involvement in social activities (Lee et al., 1985), the relationship between return-to-

work outcome and locus of control has not been examined. 

Financial impact. 

Although an injured worker with an accepted WorkCover claim can receive 

weekly compensation benefits for lost wages during the time they are unable to 

work, there are difficulties associated with this payment system. For instance, the 

level of compensation may vary depending on the length of absence and whether 

there is an industrial instrument in place, such as a workplace award or agreement 

(WorkCover Queensland, 2011). As a result, one worker may receive 100% lost 

wages benefits while another receives only 85%. Additional problems can result 

from the fact that overtime payments are not covered within compensation benefits 

(WorkCover Queensland). For a worker who derives a significant amount of their 

salary from overtime, this can have a negative impact on their financial situation. 

Casual workers may face further problems as compensation is only paid for the 

average earned at for work performed at the work-place where the injury occurred. 

The following scenario demonstrates how this can adversely impact the worker. John 

Smith works in the Hospitality Industry. Ten hours a week he works for Employer A 

as a room service attendant and 30 hours a week for Employer B as a front desk 

receptionist. A hand injury was incurred at place of Employment A and as a result he 

is unable to perform either jobs A and B.  However, he will only be entitled to lost 

wages based on the 10 hours per week at Employer A. No compensation payments 
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are provided for the additional 30 hours that he is unable to work each week at 

Employer B.  

A significant event with unexpected associated expenses, such as a 

workplace injury, with loss of income, can place acute financial strain on an injured 

worker (Boden, 2005). This type of financial stress has generally been measured as 

the extent to which people have trouble acquiring the basic necessities of life (Pierce, 

Frone, Russell, & Cooper, 1994). The associated strain has been found to be a 

significant determinant of psychological distress and negative effects on adjustment 

(Fox & Chancey, 1998). Interestingly, to date, financial impact of injury has 

received minimal attention within the RTW literature. Of those studies that have 

addressed this issue, the evidence has been conflicting. Studies (Skov et al., 1999; 

Tate, 1992; Volinn et al., 1991) found that income adequacy was a significant 

predictor of RTW, while another study (Butterfield, Spencer, Redmond, Feldstein, & 

Perrin, 1998) refuted this. The reason for the conflicting evidence could be attributed 

to reliability and validity of the measurement of income adequacy. For instance, in 

Butterfield et al.’s study, information regarding the operationalisation of this variable 

was not provided. Further investigation into the effect of financial distress on 

outcome is warranted as it seems intuitive that workers whose financial position is 

compromised to the extent that they do not have adequate funds for their daily living 

requirements, would be more likely to return to work than would those with 

sufficient funds.  
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Outcome expectancies. 

Expectancies are beliefs held concerning the relationship between a particular 

behaviour or set of events and future consequences (Lazarus & Folkman, 1984). 

Generally, there are two categories of expectancies: Outcome expectancies consider 

whether an individual’s behaviour will result in a desired consequence. Efficacy 

expectancy reflects the degree of confidence that one can perform or endure the 

actions required to reach the desired outcome (Bandura, O’Leary, Taylor, Gauthier, 

& Gossard, 1987). Research examining patients suffering from general illness and 

their recovery expectations found that outcome expectation is crucial to 

rehabilitation success (Albrecht & Higgins, 1977). Patient expectancies have also 

been found to be important predictors of patient satisfaction after hip arthroscopy 

(Lutz et al., 1999), back surgery (Iverson, Fossel, & Daltroy, 1998) and surgery for 

sciatica (Mancuso, Salvati, & Johanson, 1997). 

Regarding RTW outcome an injured worker’s beliefs and expectations are 

known to affect health outcomes (WorkCover South Australia, 2010). For example, 

studies that examined patients with chronic musculoskeletal disorders have found 

that when an injured worker predicts that they will not return to work, they are 

unlikely to do so (Heijbel, Josephson, Jensen, Stark, & Vingard, 2006). While poor 

expectations about returning to work have been found to be predictive of a longer 

time to return to work amongst workers with soft-tissue
 
injuries to the back or upper 

or lower extremities (Cole, Mondloch, & Hogg-Johnson, 2002) and chronic low 

back pain (Gross & Battie, 2005). Studies of injured workers have also found that a 

lack of confidence in the ability to work in the future (Hazard, et al., 1996) and to 

recover quickly affect outcome (Cole et al., 2002; Hogg-Johnson & Cole, 2003; 

O’Malley, Roddey, Gartsman, & Cook, 2004; Sandstrom & Esbjornsson, 1986; 
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Waddell & Burton, 2000). Of these, the most compelling study was by Cole et al. 

This study had a very large sample (n = 1566) and provided high quality scientific 

evidence on the prognostic significance of recovery expectations. Longer periods of 

not returning to work within the first year following a workplace injury were found 

to be associated with employees reporting: (a) worse progress than expected, (b) 

uncertainty about recovery or expectations of a slower recovery; and (c) having 

expectations of longer time to return to usual activities. These results were 

statistically significant after controlling for pain level, quality of life functional 

status, co-morbidities, sex, income, marital status, age, job demands, and workplace 

accommodations. A literature review failed to reveal any research that examined the 

relationship between outcome expectancy and RTW after a hand injury. 

New Variables 

Although the variables considered under this heading had not been examined 

in previous hand injury research or in relation to injuries to other bodily locations, 

they have been included in this study. The respective rationales for their inclusion 

are provided below. 

Mood. 

Research has indicated that two broad and largely independent dimensions 

dominate a person’s emotional experience, negative affect (NA) and positive affect 

(PA). NA is a stable tendency towards negative mood, negative self-concept, distress 

and dissatisfaction. In contrast, PA represents a person’s predisposition to 

experiencing energy, excitement and enthusiasm (Watson & Clark, 1984). Both of 

these factors can be measured as either a state or trait. This study will focus on trait 

factors, specifically negative affectivity (trait NA). It is hypothesised that injured 
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workers with high trait NA will have worse overall RTW outcomes than those with 

lower trait NA. 

High trait NA individuals are more likely to experience intense states of NA. 

Even in the absence of overt stress, they are more likely to experience significant 

levels of stress and dissatisfaction. In relation to illness, high trait NA has been 

correlated with people reporting several common symptoms such as aches and pains 

with no physiological basis (Feldman, Cohen, Doyle, Skoner, & Gwaltney, 1999). 

The trait NA construct is also referred to as neuroticism, trait anxiety and general 

maladjustment (Watson & Clark, 1984). Based on these findings, it is expected that 

in response to a hand injury, high NA will compromise these participants’ recovery. 

Optimism. 

Optimism reflects an inclination to expect favourable outcomes, while 

pessimism indicates an expectation of a poor outcome. Optimists and pessimists 

have been shown to differ in the way they cope with life’s challenges. Optimists 

cope more effectively when faced with stressful situations (Taylor et al., 2002) such 

as serious medical conditions (Friedman et al., 1992), including coronary artery 

bypass surgery (Fitzgerald, Tennen, Affleck, & Pransky, 1993) and bone marrow 

transplantation (Curbow, Somerfield, Baker, Wingard, & Legro, 1993). Optimism is 

also associated with faster recovery during periods of hospitalisation and more rapid 

return to normal daily activities after being discharged (Scheir et al., 1989). An 

optimist’s belief in a positive outcome leads to a stricter adherence to medicine and 

other health advice, which has a positive effect on their rate of recovery (Peterson & 

De Avila, 1995). Although there is no published research on the relationship 

between optimism and recovery from a work-related hand injury, it is expected that 

optimists will experience more favourable outcomes. 
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Outcome variable. 

The outcome in the current research was RTW. The dependent variable was 

measured both continuously (DV1) and categorically (DV2). 

Categorising the Variables 

The variables selected for inclusion in this study were classified into six 

domains: (a) medical—injury severity and pain; (b) socio-demographic—age, job 

factors, marital status; (c) financial; (d) psychosocial— outcome expectancies, 

attribution, locus of control, optimism, self-efficacy, NA; (e) psychological—PTSD; 

and (f) coping. 

Mediator variables. 

Of the selected variables it was hypothesised that coping and psychological 

distress will mediate the relationship between the independent variables discussed 

above and duration of absence from work. These factors were classified as mediators 

because they are aspects of a psychological state that has occurred as a result of the 

injury. The predicted model, including all selected variables is shown in Figure 2.1. 
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Figure 2.1. Proposed explanatory model of return to work after traumatic hand 

injury. 

Figure 2.1 shows the hypothesised model based on the literature review 

findings. The variables have been put into a conceptual framework that serves as a 

starter model. Everything in the model is potentially interfered with by the injury and 

recovery process. Consequently the final model was not formulated until all data had 

been analysed.   

Theoretical Models 

A prime aim of this study was to develop a theoretically derived and 

empirically validated model. It was predicted that this is likely to further enhance 

understanding of the RTW process. However, while there is significant benefit in 

using a theoretical framework to examine determinants of recovery, there is a 

paucity of literature applying theoretical frameworks to better understand recovery 

from work injury. Although a theoretical model to assist in understanding recovery 

from hand injuries does not currently exist, there are similarities between the 
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conceptual model devised for this study and two theoretical models: the Theory of 

Planned Behaviour (TPB) (Ajzen, 1985) and the self-regulation model (SRM) 

(Leventhal, Nerenz & Steele, 1984), (see Table 2.1). 

 

Table 2.1 

Comparison of Self-Regulation Model, TPB and Proposed Hand Injury Conceptual 

Models 

 

Predictive variables in the 

proposed hand injury model 

designed for this study 

 

Self-regulation 

Model 

 

         TPB 

 

Socio-demographic  No No 

Financial Consequences Yes consequences No 

Outcome Expectancy Yes timeline Yes attitude 

Control Yes cure/control Yes perceived behavioural control 

Attribution Yes cause No 

Self-efficacy No Yes 

Mood Yes anxiety No 

Support No Yes subjective norms 

Injury Severity No No 

Physical Therapy No No 

Coping Yes coping No 

PTSD Yes emotional state No 

Appraisal Yes No 

Note. Within the table, the column to the left lists the predictive variables selected for this study. To 

the right, in the self regulation model column, ‘yes’ indicates that the predictive variable is included 

both in the model designed for this study and the SRM and ‘no’ indicates that the variable is unique to 

the predictive model designed for this study. 

Table 2.1 shows the overlap between the predictive derivative model 

developed for this study and facets of the two prior theoretical models, the Self 

Regulation Model and the Theory of Planned Behaviour Model. Consequently, in 

addition to the model designed for this study, a review of the relevant literature was 

undertaken to determine the usefulness of both of these models for the current study. 
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Self-regulation model. 

Self-regulatory theory provides a contextual approach for understanding the 

cognitive and emotional factors influencing health behaviours and decisions 

(Leventhal, Nerenz, & Steele, 1984). The most influential theoretical framework 

associated with illness appraisal is the self-regulation model (SRM) (Leventhal, et 

al., 1984; Leventhal & Diefenbach, 1991). The self-regulatory model proposes that 

an individual's cognitive representations of illness threat (illness representations) 

influence the selection and performance of strategies to cope with that illness 

(Leventhal, Meyer, & Nerenz, 1980). Also implicit in the model is the proposal that 

such coping strategies influence illness outcomes. Further the SRM proposes that if a 

person’s normal state of health is disrupted by illness or injury then they will be 

motivated to return the balance back to normality. This involves three hierarchical 

processes: interpretation, coping and appraisal. All three continually and 

dynamically inter-relate. 

SRM Stage 1: Interpretation. 

According to the theory of self-regulation, a person is confronted with an 

illness via symptom perception and social messages. In the case of a hand-injury, the 

symptom perception may be the person recognising that they have nerve damage to 

their finger and the social message is acquired when the treating doctor diagnoses 

that the injury requires surgery. Once the worker receives information about their 

injury, they will be motivated to return to a state of problem free normality by 

assigning meaning to the problem. This can be achieved by accessing the 

individual’s illness cognitions, which are constructed according to the following six 

dimensions: identity (the symptoms the patient associates with the illness); cause 

(perceived aetiology); consequences (personal, social and financial implications of 
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the illness and beliefs about their seriousness); timeline (how long the patient 

believes the illness will last); and cure/control (the extent to which the illness is 

perceived to be controllable).  

These cognitive representations give meaning to the injury and enable the 

worker to develop suitable coping strategies. Identification of an injury also results 

in changes in a worker’s emotional state, such as increased levels of fear and 

anxiety. Consequently, coping strategies of the injured worker relate both to illness 

cognition and emotional state. The importance of each dimension varies according to 

the particular disease or illness (Heijmans & de Ridder, 1998). For example, studies 

examining stroke patients found that the individual’s beliefs about perceived control 

over their illness had a significant influence on predicting recovery from residual 

disability (Partridge & Johnson, 1989). 

SRM Stage 2: Coping. 

The second stage of the self-regulation model is the development and 

identification of suitable coping strategies. The model predicts that illness 

representations are directly related to coping behaviour and, via this, to a patient's 

adaptive outcome, which consequently influences their perception of disability and 

quality of life. Perceptions of an illness can be positive or negative depending on the 

underlying information that directs the perception. The more negative the illness 

perception the more difficulty an individual may have in coping with an illness and 

thus the more psychologically distressed the individual might be in relation to their 

illness (Leventhal, Brisette, & Leventhal, 2003). For example, a person perceiving 

their hand injury to be severe, with serious consequences, who feels he or she has no 

personal control over the recovery and who perceives their injury with high 

emotional representation may be less able to cope psychologically than people 
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perceiving their illness with more personal control, less consequences, and with less 

emotional representations of the illness. 

Coping behaviours may be problem-focused or emotion-focused. Problem-

focused coping includes attempts to relieve symptoms or reduce disability, such as 

taking medication, rest and exercise. Emotion-focused coping aims to reduce the 

emotional impact of the illness through, for example, positive self-talk and seeking 

support from others. In regards to an acute traumatic hand injury, according to the 

SRM, the worker will develop coping strategies in an attempt to return to a state of 

healthy normality and ultimately to return to work. 

SRM Stage 3: Appraisal. 

The final stage of the self-regulation model is evaluating the effectiveness of 

the coping strategy used and determining whether to opt for an alternative. 

Appraisals include the perception of one's ability to perform coping behaviours and 

the evaluation of their success in regulating the symptoms of the illness and 

consequently supporting emotional wellbeing. The self-regulation framework is 

conceptualized as a parallel processing framework. Processing is suggested to work 

along two integrative parallel dimensions. One processing arm is dedicated to the 

cognitive processing of the illness and the second, parallel processing arm is 

dedicated to the processing of the emotional representation of the illness (Leventhal 

et al., 1984). An implication of this parallel processing is that people can therefore 

generate health behaviours based on both a cognitive representation of illness and an 

emotional reaction to that representation (Leventhal, Diefenbach, & Leventhal, 

1992; Weinman & Petrie, 1997). 
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Summary of the self-regulation model review. 

There are similarities between the three stage self-regulation model and the 

model created for this study (see Table 2.1). Despite this, relying solely on the self-

regulation model to examine recovery (RTW) from acute injury would be overly 

restrictive. As previously discussed, recovery from a hand injury is likely to result 

from a complex array of biopsychosocial variables, many of which are not included 

in the self-regulation model (see Table 2.2). Second, the self-regulation model was 

not devised to be a predictive model of recovery by appraising a true outcome 

variable, but instead describes a transition from interpretation, through illness 

cognitions, emotional responses and coping to appraisal. Consequently, the self-

regulation model has primarily been used in research to describe how people make 

sense of different illnesses and how illness cognitions relate to coping. Although 

there has been a move towards using the self-regulation model to examine the impact 

of illness cognitions on recovery, the model has primarily been applied to studies of 

illness adaption in patients with a broad range of chronic physical conditions, 

including heart disease (Cooper, Lloyd, Weinman, & Jackson, 1999; Petrie, 

Weinman, Sharpe & Buckley, 1996; Steed, Newman, & Hardman, 1999), 

rheumatoid arthritis (Murphy, Dickens, Creed, & Bernstein, 1999; Pimm & 

Weinman, 1998), breast cancer (Buick, 1997), psoriasis (Fortune, Richards, Main, & 

Griffiths, 2000; Scharloo et al., 2000a); chronic obstructive airways disease 

(Scharloo, Kaptein, Weinman, Willems, & Roojimans, 2000b); chronic fatigue 

syndrome (Heijmans, 1998; Moss-Morris, 1997); diabetes (Griva, Myers, & 

Newman, 2000) and Addisons disease (Heijmans, 1999). Evidence from these 

studies has highlighted the relationship between illness representations and a range 

of psychological outcomes including coping (Heijmans, 1999; Heijmans & de 
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Ridder, 1998; Moss-Morris et al., 1996; Scharloo et al., 1998; Scharloo et al., 

2000a); mood (Fortune et al., 2000; Murphy et al., 1999); functional adaptation 

(Heijmans, 1998, 1999; Moss-Morris, 1997; Petrie et al., 1996, Scharloo et al., 1998) 

and adherence to a range of medical recommendations (Cooper et al., 1999; Griva, et 

al., 2000; Weinman, Petrie, Sharpe, & Walker, 2000).   

No studies could be found that have applied self-regulation methodology to 

acute injuries, providing further support for not relying solely on the model for the 

current study. One empirical study was found that applied the self-regulation model 

to predict specifically an outcome variable of RTW. Petrie, Weinman, Sharpe, and 

Buckley (1996) studied how illness cognitions influenced RTW in patients who had 

suffered a myocardial infarction (heart attack). The measurement of illness 

cognitions took place in the early stages of the illness, soon after patients were 

admitted to hospital. The component most closely related to RTW was perceived 

consequences. Those who believed that the heart attack would have a serious effect 

on their lives were slower to return to work regardless of injury severity. Conversely, 

patients who believed that their illness would have less serious consequences were 

more likely to have returned to work at six weeks after the infarction. According to 

Petrie et al. specific illness representations need to be identified at an early stage of 

illness as a basis for optimising outcomes for people with an illness and for 

designing rehabilitation programs. 

Application of the self-regulation model to RTW research. 

Although the self-regulation model has not been applied to acute injuries and 

seldom in relation to return to work outcome, it may provide some components of a 

useful theoretical framework for enhancing the understanding of recovery under 

these conditions. As previously mentioned, many of the factors of the SRM model 
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were already included in the original predictive model designed for this study (e.g., 

cause, timeline, control and coping) and relying solely on this model is too 

restrictive. Consequently while the self-regulation model was not transferred in its 

entirety, potentially useful components were selected for incorporation into the 

conceptual model developed. Specifically, findings from Petrie et al. (1996) 

warranted inclusion of the consequences dimension. This will establish the 

usefulness of this component of the model in predicting recovery from work-related 

injury.  

The theory of planned behaviour. 

The TPB (Ajzen, 1988, 1991) is an extension of the theory of reasoned action 

(Fishbein & Ajzen, 1975) to account for behaviours that are not under complete 

volitional control. According to the TPB, intentions are the most important 

antecedent of behaviour and are concerned with conscious plans to perform or not 

perform a future behaviour. The TPB is shown in Figure 2.2. According to the TPB, 

intention to perform a particular behaviour is determined by three factors: (a) 

attitudes towards the behaviour, which refer to a person’s judgement about whether 

performing a behaviour is favourable or not; (b) subjective norms, which relate to a 

person’s perception of social pressures influencing the decision to perform a 

behaviour or not; and (c) perceived behavioural control, which concerns personal 

beliefs about how easy or difficult it is to perform a behaviour and whether the 

person feels in control of the action in question. Changing these three predictors can 

increase (or decrease) the likelihood that a person will intend to carry out a desired 

action and therefore increase the likelihood that the person will actually carry it out. 

From Figure 2.2, it can be seen that this construct is viewed as both a direct 

influence on behaviour and an indirect determinant via its effect on intentions.
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Figure 2.2. Schematic representation of the theory of planned behaviour (Ajzen, 

1991). 

Summary of TPB. 

The TPB has provided the explicit theoretical basis for well over 600 studies 

(Francis et al., 2004). A majority of these have examined individuals’ health-related 

behaviour (e.g., smoking, exercise) to reveal strong evidence in support of the 

predictive validity of the model within a health psychology context (Armitage & 

Conner, 2001). However, within the RTW literature, scant attention has been 

directed towards investigating the TPB. The only studies of relevance have tested the 

theory as a predictor of attendance at rehabilitative therapy sessions after injury 

(Godin & Kok, 1996). Consequently, the usefulness of planned behaviour theoretical 

constructs for predicting RTW behaviour is unknown. Relying solely on the TPB to 

examine RTW and recovery from an acute injury would be too restrictive. As 

previously discussed, recovery from a hand injury is likely to be a result of a 

complex array of biopsychosocial variables, some of which are not included in the 

TPB (see Table 1.1).  
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Applying the TPB within the return to work context. 

The TPB was used as a guiding theoretical framework for this study. The 

predictive validity of the TPB model was measured in relation to RTW. An example 

of potentially applying the TPB to the RTW setting is as follows. An injured worker 

presents to their treating surgeon after being absent from work for six weeks. Will 

the person return to work? According to the theory, the intention depends on: (a) 

attitude—whether the injured worker has a positive or negative attitude about 

returning to work (i.e., are they in favour of doing it?) (b) subjective norms—to what 

extent does the injured worker perceive that they experience normative social 

pressure to return to work? and (c) perceived behavioural control—does the injured 

worker feel that returning to work is under their control? 

By examining these elements, the current study may help to expand or limit 

TPB’s tenets by determining whether it can be applied to the RTW domain. 

Consequently, three components of the TPB, attitudes, intention and subjective 

norms, all of which were not measured in the initial model that was created based on 

previous research findings (see Table 1.1) were included in this study. The construct 

of perceived behavioural control was also included via the two components, 

perceptions of self-efficacy and perceptions of controllability. Both of these were 

already included in the earlier predictive model under the constructs of locus of 

control and self-efficacy. 

Incorporating the theoretical models. 

A final conceptual model (Figure 2.3) was developed incorporating the TPB 

and the SRM within the initial model (see Figure 2.1) developed for this study. 
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Figure 2.3. Final conceptual model of potential predictors of post-injury absence 

after traumatic hand injury. 

Final model. 

A hypothesised preliminary model was created (see Figure 2.3) based on 

literature review findings and relevant theoretical concepts. From this, the final 

model was developed after conducting statistical analysis. Specifically, in the initial 

stages, combining a number of predictors will produce more robust screening. Many 

individual predictors could be highly correlated and only a limited number may 

contribute to a final screening tool. This will lead to redundancy where many of the 

factors contribute little to the prediction.  

The overall aims of this study were: 1) to test the predictive ability of the 

specifically designed conceptual model based on previous literature (see Figure 2.1); 

 

 

Psychological 

Distress 

 

Coping 

 

 

Return 

to work Injury 

Injury severity 

Pain 

Sociodemographic 

Locus of control 

Self-efficacy 

Optimism 

Mood 

Attribution 

Outcome expectancy 

Behavourial attitude 

(TPB) 

Intention (TPB) 

Subjective norms (TPB) 

Perceived consequences 

(SRM) 



Recovery from Acute Traumatic Occupational Hand Injury 61 
 

 

2) to test the predictive ability of the TPB in relation to RTW; 3) to test the 

predictive ability of aspects of the self-regulation model in relation to RTW; and 4) 

to test the predictive ability of the combined predictive model (see Figure 5). 

The key research hypotheses were 

 RTW can be predicted by a combination of biopsychosocial factors identified 

during the acute stages of recovery. 

 RTW can be predicted by a combination of biopsychosocial factors identified 

at approximately first four weeks of recovery/commencement of the sub-

acute stage. 

The next chapter outlines the systematic process undertaken to achieve these 

objectives. 
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Chapter 3: Methodology 

This chapter presents an overview of the research methodology including 

data collection techniques and instruments used. 

Stages of Data Collection 

The empirical component of the research consisted of three data collection 

stages, which are summarised below. The following chapters 4, 5, 6 & 7 provide 

more extensive details of each stage.  

Stage 1. 

Retrospective interviews were conducted with workers who had received 

surgical treatment within the past 12 months for their hand injury. Interview 

questions focused on the injured person’s experiences. After providing socio-

demographic information participants were asked to complete a questionnaire to gain 

information on various independent variables (e.g., psychological distress, self-

efficacy) followed by open-ended questions in relation to attitudes to the 

rehabilitation process. The focus of the interviews was on perceived barriers to an 

early RTW and to collect qualitative data on factors influencing a participant’s 

RTW. Information from analysis of the data was then used to develop important 

conceptual background methodology for the experimental design developed for the 

second phase of the project. 

Stage 2. 

A prospective study was conducted on patients requiring surgical 

intervention for an acute traumatic hand injury. Participants had an acute traumatic 

hand injury requiring surgical treatment. They had presented to a local hand therapy 

clinic for post-operative treatment. The survey questionnaire was administered 
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within seven days of the injury occurring (Time 1). Survey questions were based on 

evidence from previous research findings and additional information gained from 

Stage 1 responses. Patients’ medical records were examined to confirm date of injury 

and surgery and the nature and severity of the injury. 

Stage 3. 

Using a repeated measures approach, face-to-face follow-up interviews were 

conducted during the sub-acute stages of recovery (approximately 28–35 days after 

the injury) occurrence (Time 2). The rationale for measuring factors on two 

occasions in the first four weeks of injury is that this is considered to be the acute 

injury phase. This is a critical time for decision making about interventions and 

consequently it is imperative that workers at risk for prolonged disability are 

identified within this period (Hogg-Johnson & Cole, 2003). The participants’ 

duration of work absence was also recorded.  

Measures 

The measures selected for the study and the rationale for their inclusion are 

described below. 

Socio-demographic. 

Questions were designed to capture socio-demographic information 

(including age, marital status and number of children dependent on income) and 

employment information and job-related factors (employment status – e.g., casual, 

part-time or full-time; nature and duration of employment). Occupations were 

classified into either blue or white collar in accordance with a process defined by the 

Australian Bureau of Statistics (1997). Blue-collar occupations referred to the 

following major groups: tradespersons; plant and machine operators, and drivers; 
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and labourers and related workers. These major groups are predominantly associated 

with trades and lower-skilled jobs that are often physical. White-collar occupations 

referred to managers and administrators; professionals, para-professionals; clerks; 

sales persons and personal service workers. These major groups are predominantly 

associated with higher education and specific skills or with lower-skilled jobs that 

are mainly social rather than physical.  Job satisfaction was measured using Porter 

and Lawler’s (1968) 1-item global measure of job satisfaction. This scale was 

selected for several reasons. First, single item measures of overall job satisfaction 

have been argued to be more robust than scale measures (Wanous, Reichers, & 

Hody, 1997) and they have been used extensively in organisational behaviour 

research (Dormann & Zapf, 2001; Gyekye, 2005). Second, the questionnaire was 

already quite lengthy and job satisfaction was not a key research variable. The 

measure asked participants, ‘How satisfied are you with your job in terms of pay, 

promotional opportunities, job security, relationship with workmates/colleagues?’ 

with five response categories ranging from 1 (extremely dissatisfied’) to 5 (extremely 

satisfied). 

Financial consequences. 

To assess its financial ramifications, a question was asked about the 

perceived financial consequences of the injury. This was taken from the 

consequences subscale of the Illness Perception Questionnaire Revised (IPQ-R) 

(Moss-Morris et al., 2002). IPQ-R was specifically designed to measure Leventhal’s 

self-regulation model. An alternative, well-validated measure of financial 

consequences could not be found. The measure asked participants to answer the 

following question, ‘My injury has serious financial consequences’ using a choice of 

five responses ranging from 1 (strongly agree) to 5 (strongly disagree).  
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Outcome expectancy. 

Previous studies examining expectations of recovery have tended to use 

single-item measures (Lutz et al., 1999; Kravitz, Cope, Brahny, & Leake 1994). 

Consistent with this approach, one item asked participants about their recovery 

expectations. The measure asked participants, ‘In regards to your injury what 

recovery outcome are you expecting?’ A 5-point Likert scale response, ranging from 

1 (expecting little or no recovery) to 5 (expecting a complete recovery) was used to 

capture responses. This item was sourced from the Recovery Expectations 

Questionnaire devised by Cole et al. (2002) for their research on outcome 

expectancy of recovery following a work injury. 

Locus of control. 

Locus of control was measured using the 18-item Multi-dimensional Health 

Locus of Control Scale (MHLC; Wallston, Stein, & Smith, 1994). This instrument is 

based on Rotter’s (1966) original locus of control questionnaire and has been 

specifically designed for evaluating people with an existing medical condition. It has 

been widely used and considerable research has been conducted to document the 

psychometric characteristics of subscale scores (Wiegmann & Berven, 1998). The 

MHLC Scale consists of three 6-item subscales: Internal (IHLC), Powerful others 

(PHLC), and Chance (CHLC). Each item is rated on a 6-point Likert scale, ranging 

from strongly disagree to strongly agree. Possible scores range from 6 to 36 on each 

of the three subscales. The IHLC dimension assesses the degree to which a person 

believes that their health status is influenced by their behaviour. People who score 

high on this dimension are said to have a sense of responsibility for their own health 

(Wallston & Wallston, 1982). PHLC measures the belief that powerful other people 

such as family, friends or health care providers, control their health. CHLC assesses 
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perceived non-control of health, or the belief that fate, luck or chance determines 

their health status (Wallston, 1989). According to Wallston (2004) the MHLC scales 

are reliable.  They have been used in hundreds of studies and results have generally 

found that they are moderately reliable, with Cronbach alphas in the .60 - .75 range 

and test-retest stability coefficients ranging from .60 - .70. 

Attribution. 

Two measures of attribution were used. In Stage 1, attribution measures were 

based on the work of Rusch et al. (2002) as each injured worker was asked: ‘In your 

opinion, who or what was responsible for your injury?’ Responses were recorded 

verbatim. In Stage 2, three questions relating to attribution of blame were used. 

Participants were asked to indicate their level of agreement (1 = strongly disagree to 

5 = strongly agree) to the following options for attribution of blame causation: other 

people, other factors, or self. 

Self-efficacy.  

The General Self-Efficacy Scale (GSE) was used to measure self-efficacy 

(Schwarzer & Jerusalem, 1995).  This is a 10-item scale designed to assess 

optimistic self-beliefs used to cope with a variety of demands in life. Respondents 

were asked to rate their agreement with each item on a 4-point Likert scale ranging 

from 1 (not at all true) to 4 (exactly true). Higher scores indicate stronger patient’s 

belief in self-efficacy.  Studies have shown that the GSE has high reliability, 

stability, and construct validity (Leganger et al. 2000; Schwarzer, Mueller, & 

Greenglass 1999). The scale was found to be configurally equivalent across 28 

nations, and it forms only one global dimension (Leganger et al.; Scholz, Gutiérrez-

Dona, Sud, & Schwarzer. 2002). Cronbach alpha ranges from 0.75 to 0.94 across a 
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number of different language versions (Rimm and Jerusalem 1999; Luszczynska et 

al. 2005).  Relations between the GSE and other social cognitive variables (intention, 

implementation of intentions, outcome expectations, and self-regulation) are high 

and confirm the validity of the scale (Luszczynska et al.). 

Mood. 

Negative mood was measured using the Negative Affect Schedule of the 

Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988). 

Participants were asked to indicate the extent to which they had experienced each of 

the ten negative affects during the past few days using a 5-point scale. Reliability of 

the PANAS was first tested in the medical rehabilitation setting by Ostir, Smith, 

Smith and Ottenbacher (2005). Results indicated that it has excellent reliability and 

is a valuable measurement tool in rehabilitative medicine, particularly for 

understanding the link between emotional health and the recovery process. A recent 

study examining the reliability generalization of the NA scale (Muilenberg-Trevino 

& Hellman, 2009) found for 115 studies reporting internal consistency, the mean 

reliability coefficient was 0.84 (SD = .05; SE = .005) with a 95% confidence interval 

ranging from 0.83 to 0.85  

 

Optimism. 

To measure optimism, the Life Orientation Test Revised (LOT-R; Scheier & 

Carver, 1994) was used. The LOT-R is considered to be a purer measure of 

generalised positive and negative expectancies than the original LOT (Scheier & 

Carver, 1985) and is one of the most popular measures used to assess generalised 

expectancies for optimism and pessimism (i.e., dispositional optimism). The measure 
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has ten items consisting of three positively worded items, three negatively worded 

items and four filler items. Its brevity made it ideal for this study in which multiple 

measures were used.  

Injury severity. 

Severity of injury and functional disability were measured using the 

Modified Hand Injury Severity Scale (MHISS) (Urso-Baiarda et al., 2008), which is 

based on the validated Hand Injury Severity Scale (HISS) devised by Campbell and 

Kay (1996). The MHISS is superior to the HISS as it permits quantification of wrist 

and forearm injuries as well as hand injuries. The MHISS is a descriptive severity 

scoring system (see Appendix B) for hand injuries and categorises injury severity 

into minor, moderate, severe or extreme. Each ray of the hand is assessed separately 

and each ray’s score is then multiplied by a weighting factor for that ray and added 

to the scores of the other rays to obtain a total score for the injury. The system has 

been tested on a series of specimen injuries and compared with the opinion of 

experienced hand surgeons (Urso-Baiarda et al.). Self-rated severity was measured 

by a single item, ‘In your opinion, how serious is your injury?’ with a 5-point Likert 

scale response, ranging from 1 (not severe at all) to 5 (extremely severe).  

Pain. 

In some contexts, one item can be almost as effective as multiple items 

assessing the same construct, for example, the experience of pain is typically 

assessed using single items scales (Zimmerman et al., 2006). This study measured 

pain using a 0 to 5 scale in which 0 = no pain and 5 severe (as bad as it can be). The 

patient chooses the number that best represents the current level of pain. 
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Coping. 

The Brief Cope Scale (Carver, 1997) was used to measure coping styles. This 

is a 28-item self-report measure of both adaptive and maladaptive coping skills. It is 

based on the Cope Inventory (Carver, Scheier, & Weintraub, 1989) and measures 14 

conceptually different coping reactions. As multiple hypotheses were being tested 

with the same sample, a brief measure of coping was preferable. The Brief COPE 

Scale has excellent internal consistencies for the dimension of Religion (α=0.82) and 

Substance Use (α=0.90) and acceptable values of Cronbach’s alpha for the following 

domains: Active coping (α=0.68), Planning (α=0.73), Positive Reframing (α=0.64), 

Acceptance (α=0.57), Humor (α=0.73), Using Emotional Support (α=0.71), Using 

Instrumental Support (α=0.64), Self-distraction (α=0.71), Denial (α=0.54), Venting 

(α=0.50), Behavioral disengagement (α=0.65) and Self-blame (α=0.69) (Carver, 

1997).  In addition, the Brief COPE Scale has proven to be useful in health-related 

research (Carver).  

Psychological distress. 

Screening for psychological distress and in particular, for post-traumatic 

stress disorder (PTSD) symptoms, was measured using the Psychological Impact of 

Injury Scale (Rusch, Gould, Dzwierzynski, & Larson, 2002). Importantly, this tool 

has been used and validated with hand-injured patients. Further benefits are that it 

consists of two measures. The first is an immediate post-injury evaluation, to be 

administered within ten days of the injury (Stage 2) and the second comprises seven 

follow-up questions to be assessed 21–28 days after the initial assessment (Stage 3). 

This was consistent with the design of this study. Further strengths include that the 

assessment takes less than two minutes and can easily be integrated into the hospital 

or clinical examination of patients.  
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Theory of planned behaviour. 

Questions were specifically designed for this study using information 

provided in A Manual for Health Services Researchers (Francis et al., 2004). To 

predict whether the injured worker intended to return to work, the generalised 

intention method was used to measure behavioural intention. To ensure adequate 

internal consistency, three items were used in the measurement (Armitage & Conner, 

2001). Respondents were asked whether they expected to return to work, wanted to 

return to work and intended to return to work on a 7-point Likert response scale 

ranging from 1 (strongly disagree) to 7 (strongly agree). The mean of the three 

intention scores was then calculated for each participant. Direct (belief-based) 

measures for the subjective norm and attitude constructs were created. Subjective 

norms were directly measured by devising three questions referring to the opinions 

of important people in general (Francis et al.,). Respondents were asked to respond 

to the following statement, ‘Most people who are important to me think that I…’ 

with a choice of responses ranging from 1 (should RTW) to 7 (should not RTW). 

They were then asked, ‘It is expected of me that I RTW’ and, ‘I feel under pressure 

to RTW’, with a choice of responses ranging from 1 (strongly disagree) to 7 

(strongly agree). 

Attitude was measured by direct measurement. This involved the use of 

bipolar adjectives (i.e., pairs of opposites) that were evaluative (e.g., good – bad). 

Five items were selected following a single ‘stem’ which defined the behaviour 

under investigation (return to work). Both instrumental items (whether the behaviour 

achieves something – e.g., useful–worthless) and experiential items (how it feels to 

perform the behaviour – e.g., pleasant – unpleasant) were included. A good – bad 

scale was also included as it captured an overall evaluation. Items were arranged so 
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that the ends of the scales were a mix of positive and negative endpoints. The final 

dimension of TPB, perceived control, was measured using other measurements 

already included in the study – locus of control and self-efficacy (refer pages 64-65). 

 Perceived consequences. 

 

To measure perceived consequences of the injury, 6 of the 7 items from the 

consequences component of the IPQ-R (Moss-Morris et al., 2002) were used. An 

additional item measuring financial consequences had already been applied to the 

study. Participants were asked to indicate their agreement in response to questions 

such as ‘my injury is a serious condition’ and ‘my injury causes difficulties for those 

who are close to me’ on a scale of 1 (strongly disagree) to 5 (strongly agree). 

Dependent variable one (DV1). 

For all participants who had returned to work, the DV1 was the number of 

days from the date of injury to the date of returning to work. Duration of absence 

from work was defined as the number of days absent from work (performing full 

duties) from the date of injury. Participants who were engaging in their usual and 

customary employment or alternative employment at the same level were considered 

to have returned to work. Non-working participants included those who were 

continuing medical care for the injury and those who had not returned to their 

previous level of employment. 

Dependent variable two (DV2). 

The second dependent variable (DV2) was defined dichotomously as the 

ability or inability to return to work at 12 weeks post-injury. This time was chosen 

for a number of reasons. Three months of disability is a generally accepted cut-off 

point for the sub-acute phase of recovery and marks the transition to the chronic 
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stage (Frank et al., 1996). Also at 12 weeks, the main causes of ongoing disability 

and failure to return to work at this stage are both psychological and occupational 

(Turk, 1997) and the risk of long-term disability increases while the probability of a 

successful RTW begins to decline (Frymoyer, 1988).  

Ethics. 

An application for this study was submitted to the Griffith University Human 

Research Ethics Committee and clearance to commence data collection was granted 

(GU Ref No: PSY/77/05/HREC).  
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Chapter 4: Stage 1 - Study 1 

Chapter Outline 

To increase understanding of the biopsychosocial aspects of recovery, a 

qualitative study was conducted to explore the experiences of hand-injured workers 

who had undergone surgery and their subsequent therapeutic rehabilitation. Data 

were collected using in-depth, semi-structured interviews. The psychosocial 

variables addressed in the interview questionnaires reflected a broad range of 

research findings described in the literature review (refer Chapter 2). These included: 

attribution of blame for the injury, locus of control, recovery expectations, and 

individual perception of injury severity. Results were analysed to reveal the injured 

workers’ explanations of the meanings and experiences of their injuries. The 

qualitative interviews provided an insight into each individual’s perspective, 

personal beliefs and experiences. The individual experiences of a hand-injured 

person are essential in understanding the recovery process. 

Research Questions 

As this first study was exploratory, it consisted of research questions as 

opposed to hypotheses. These can be broken down into several questions: 

 What emotions did the hand injury provoke? 

 What were the difficulties in returning to work? 

 What emotions were elicited? 

The second objective of Stage 1 was to check the theoretical framework that 

was to be used in Stages 2 and 3 and to investigate whether any additional variables 

not identified in the literature review, should be included. To address this issue, 
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open-ended questions were asked. These consisted of questions such as, ‘How have 

you coped with the injury’? and ‘How has the injury affected your life’? 

Method 

Participants. 

Potential participants were accessed through patient databases from both 

hand surgeons and hand therapists. The selection criteria were: they had sustained a 

work-related hand injury; the injury had occurred in the past 12 months; surgery was 

conducted; therapeutic rehabilitation was provided by an accredited hand therapist; 

the person was eligible to receive workers’ compensation benefits while injured. 

Data collection procedures. 

Information letters were mailed to potential participants (n=310) who were 

randomly selected from databases provided by hand surgeons and hand therapists. 

To avoid interviewer bias, the researcher did not have any information about the 

nature of the hand injury, nor the RTW status of the worker. The name and mailing 

address of the potential participants was provided. The letters outlined the purpose 

and nature of the research and described measures taken to protect the participant’s 

confidentiality (see Appendix C). Voluntary consent to participate in the study was 

obtained by the recipient of the letter contacting the researcher by telephone. A 

mutually convenient time and place to conduct the interview was then arranged. 

Forty people consented to partake in the study and were interviewed. Ages of these 

participants ranged from 27 to 62 years.  

Qualitative interviews. 

In-depth interviews were conducted to obtain a detailed account of individual 

participants’ experiences of their injury following surgery and the subsequent 
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rehabilitation process (see Appendix D). Open-ended questions to clarify 

participants’ responses and probes to elicit further information were used to 

encourage deeper exploration of participants’ experiences, opinions and perceptions. 

Interviews were audio taped, with each participant’s consent. Interview duration was 

approximately 30–45 minutes and they were concluded when all areas of interest had 

been exhausted. Confidentiality was maintained throughout the process. All 

information collected was coded so that individuals could not be identified.  

Qualitative Data Analysis 

Of the 40 people interviewed, seven were eliminated at the data analysis 

stage. The rationale for elimination was that six participants had carpal tunnel 

injuries, which cannot be classified as a hand trauma (Rempel, et al., 1998) and one 

person advised the interviewer they had a depressive disorder. Consequently, 33 

hand-injured patients who had sustained a work-related traumatic hand injury and 

undergone formal rehabilitation were included in the subsequent analysis.  

At the time of interview, one person had withdrawn from the workforce 

entirely as a result of the injury. Three participants were in the off-work phase. They 

had not returned to work and were undergoing physical rehabilitation. They had been 

in this phase for more than six months. Three participants were in the re-entry phase; 

two of these were employed in a different position at a different work site (a form of 

modified duties) and one was on modified duties within their own workplace. 

Twenty-six participants had returned to work (mean time off work 22 days).  

The response rate from injured workers with a delayed recovery was minimal 

(n=3). This was likely to be attributed to the fact this group is a relatively small 

percentage of the injured population as a whole and therefore difficult to capture 
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(NOHSC, 2004). Most injured workers recover from their hand injury and return to 

work within 38 days and only a small subset develop chronic disability (defined as 

being in the off-work phase for more than 120 days (NOHSC, 2002) 

Information from the audio recordings was transcribed by the researcher. The 

transcripts were reviewed and examined numerous times to identify and code the 

emerging patterns, using qualitative content analysis (Morgan, 1993). The grounded 

codes were then arranged into common themes. This process continued until no new 

themes appeared (DePoy & Giltin, 1994). The dialogue was analysed using the 

method of coding commonly used words (Ryan & Bernard, 2003). 

Results 

Seven major themes were identified in the interviews: importance of the hand 

therapist; frustration; poor expectation of complete recovery; fear of re-injury; 

downward comparison; personal control; and helplessness. These themes are 

described in more detail below. 

Role of the hand therapist. 

Hand therapy is an essential component of an injured worker’s rehabilitation 

process (Chan & LaStayo, 2003). A hand therapist is an occupational or physical 

therapist who specialises in treating injuries to the hand or upper limb extremity. 

They can provide patients with the specialised care they need to return to work after 

injury by optimising functional outcomes following surgical procedures of the hand. 

Treatment often begins within days of the surgery, with an emphasis on wound and 

scar management and early motion, and continues until the injured worker returns to 

work. Emerging from the dialogue was the immense gratitude for the role the 
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physical therapist played in the recovery process. ‘The hand therapist played the 

biggest role in my recovery. Without doubt’. 

It was strikingly apparent that the hand therapist’s work goes far beyond the 

application of technical skills to a much deeper therapeutic relationship, providing 

immense personal support to the injured worker. One person described the 

relationship with the hand therapists as, ‘Wonderful, they were like my second 

family’. 

While participants expressed glowing accounts of their experience with their 

hand therapist, their reaction to the overall effect of the hand injury and recovery 

process was very different. They spoke of feeling immensely frustrated. 

Feelings of frustration. 

The word ‘frustrated’ was frequently voiced during the interviews and was 

the most commonly coded word. Frustration at the inability to perform daily tasks 

was expressed by a majority of participants. As one recalled, ‘Even putting my pants 

on in the morning was hard. It was so frustrating’. The inability to perform leisure 

activities was another common source of frustration with comments such as, ‘I am a 

tinkerer. I loved doing things on the weekend, making things for the kids, and I can’t 

now. It’s so frustrating’, and, ‘I am frustrated. I couldn’t play golf. I really like golf. 

I still can’t grip a golf club’. 

Frustration at being unable to perform paid work activities was relatively 

uncommon, being mentioned by only three participants. Further frustration resulted 

from the realisation that a hand injury might have long-term residual deficits 

including ongoing pain and loss of function. 
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Recovery expectation. 

Typically, hand-injured patients have acute pain, which diminishes as tissue 

healing occurs, allowing them to gradually regain functional abilities (Dias, 2006). 

However, with the exception of a single participant, a majority of participants spoke 

of their realisation that their initial hopes for a full recovery might be unrealistic.  

I have full movement but I still suffer morning pain. I have to put pressure on 

it to try and ease this. It hurts if I knock it so I know the knuckle is still 

damaged. I will never have full recovery. 

Fear of re-injury. 

In addition to believing that their injury would never fully recover, 

participants were concerned either that the same hand injury might reoccur, or that 

particular movements or actions could trigger problems with the injured hand. One 

participant stated, ‘I am continually worried. I have to be honest with you. When will 

it happen again? It feels like it could happen again and this is my biggest fear.’ In an 

attempt to avoid re-injury participants spoke of, ‘taking extra care of their hand’ 

often by ‘keeping it out of the way’. 

Downward comparison. 

A prominent theme, unique to the sub-group of injured workers who had 

returned to work, was a belief that ‘others’ were worse off than themselves. In this 

study, ‘worse off others’ were either an imaginary person, such as, ‘You look in the 

news and see kids who lose legs. You see the big picture… people are worse off than 

me’. ‘Worse off others’ were also an identifiable person such as, ‘A friend in a 

wheelchair, her life is much tougher than mine’. People also discussed ‘worse off’ 
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personal situations such as, ‘I broke my back before, this hand injury is nothing in 

comparison and, I have had a child pass away, so I can’t complain about this’. 

Personal control. 

Another theme unique to the RTW group was having a pro-active attitude in 

response to their injury, as they vowed to ‘get on with it’. They took personal control 

and responsibility. Many spoke of accepting that the injury is part of their life. This 

was combined with a determination to move forward by making a commitment to 

return to valued activities. As one person explained: 

The injury is just part of my life now. I have accepted this and got over it. It’s 

the way I was brought up with my parents. Dad was a farmer and just said 

when you are down, you have to get back up and get on with your life. Only 

you can do this. You learn this as a child. It [the injury] was part of life’s 

experiences—a nasty one. But it hasn’t stopped me I have a positive attitude 

to life, I can overcome it. 

Many participants also stressed that they would do whatever it took to 

continue with their lives. One person who was a musician and had lost a finger 

explained, ‘I am a musician. I can’t play the piano anymore so I am learning to play 

the guitar with my right hand’.  

Helplessness. 

In contrast to feelings of control and the ability to move on, participants who 

had not returned to work and were experiencing a delayed recovery appeared to be 

uncertain about their future and their ability to move forward. Comments made 

during the interviews reflected this. These included, ‘I can’t do anything’; ‘I do not 
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have a life’; ‘There is nothing positive in my life’; ‘I used to be neat and tidy, now I 

am not, I guess I gave given up’ and ‘how do I cope? I cry a lot’. 

A lack of personal control for their RTW outcome was apparent. One person 

‘stopped seeing the hand therapist as they said it [the hand]) wasn’t improving’. 

They then made contact with additional surgeons until they found one who was 

willing to ‘re-operate’ on the hand. Another said, ‘Well the doctor keeps giving me 

certificates saying I am unfit to work, to say I can’t go back to work, and so I can’t’. 

Classification of themes according to RTW outcome. 

Table 3.1 classifies each theme according to overall RTW outcome. 

Table 3.1 

Classification of Themes According to Overall RTW Outcome 

Themes Participants had returned to 

work or in re-entry phase 

Participants 

experiencing delayed 

recovery 

Hand therapist Yes Yes 

Fear of re-injury Yes Yes 

Recovery expectation  Yes Yes 

Frustration Yes Yes 

Personal control Yes No 

Downward comparison Yes No 

Helplessness No Yes 

Table 3.1 shows that four themes (hand therapy, fear of re-injury, poor 

expectation of recovery, frustration) were applicable to all participants, irrespective 

of RTW outcome. Two themes were unique to those who had returned to work or 

were in the re-entry phase (personal control, downward comparison) and one theme, 

helplessness, was unique to the delayed recovery group.  
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Discussion 

The discussion will first discuss themes experienced by all participants, 

before paying particular attention to the differences between the RTW group and the 

delayed recovery group. Most participants had returned to work within 21 days of 

their injury. However, the overall aim of this study was to identify factors that 

predicted a delayed recovery and it is this group that was of particular interest.  

Irrespective of RTW outcome, the hand therapists were considered to be a 

positive component of the rehabilitation process. All participants praised the 

supportive role that they provided. The invaluable role of the hand therapist has been 

identified in previous research. Garren and Crepeau (2004) found that creating a 

meaningful relationship between the client and therapist, building therapeutic 

rapport, establishing trust, caring and collaboration were all components of the 

client-therapist relationship. This positive therapeutic rapport was found to improve 

the performance of clients and enhance their involvement in therapy, which in turn 

assisted their treatment outcome.  

Participants also recalled feelings of frustration. Given that the human hand 

performs 1,000 different tasks daily and activities of daily living are dependent on 

hand ability (Berry, 1963) feelings of frustration are warranted. Consistent with these 

findings, recent qualitative research by Scheier and Carver (2007) examining 

adaption after an acute hand injury found that all participants experienced frustration 

as a result of their hand injury and the subsequent difficulties they faced. Participants 

commented on their frustration at several factors such as being unable to perform 

certain tasks and having to rely on family to help with self-care activities. 
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A majority also shared a fear of re-injury and a belief in having relatively 

poor expectations of full recovery. Despite this, most returned to work. Interestingly 

this finding is inconsistent with previous research that found positive outcome 

expectancies have been found to be crucial to rehabilitation success (Albrecht & 

Higgins, 1997; Cole et al., 2002). The different findings in studies could be 

attributed to the fact that the previous research (Albrecht & Higgins; Cole) examined 

injuries to the back as opposed to the hand. In addition, the current study was 

retrospective while both the others were prospective and outcome expectancies were 

measured during the early stages of recovery (within 21 days of the injury). This 

indicates during the early stages of recovery, participants may have been more 

optimistic about the outcome. Supporting this, qualitative studies (Lai, 2004; 

Spencer & Chan, 2004) on hand-injured patients have found that during the initial 

stages of therapy (first six weeks) a majority were hopeful of achieving 100% 

recovery, but that this had declined by four months post-surgery. When patients 

became less optimistic about their recovery, they also tended to accept the functional 

limitations associated with their injury. However, both of these previous studies did 

not measure overall outcome and therefore conclusions about outcome expectancy 

and overall recovery cannot be made.  

Despite all participants facing obstacles during the recovery period, there 

were differences in the strategies adopted by each group. A strategy unique to the 

RTW group was making downward comparisons. The concept of downward 

comparisons emerged from social comparison theory (Festinger, 1954), which 

describes how individuals evaluate how they are doing by comparing themselves 

with others. According to this theory, the direction of comparisons made can be 

upward (comparison with others considered doing better as compared to oneself) or 
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downward (comparison with worse off others). Hackmiller (1966) found that when 

individuals are feeling threatened on a particular dimension they prefer to compare 

themselves with others they think are worse off on that dimension. More recent 

research has concluded that downward comparisons are emotion-focused coping 

strategies undertaken in response to a stressful event and for regulating emotions 

during threatening encounters (Gibbons & Gerrard, 1991; Wills, 1997). When faced 

with illness or injury trauma, patients primarily compare themselves with worse-off 

others by making downward comparisons. They do this to make themselves feel 

better, to enhance their self-esteem and to interpret their own situation as less 

aversive (Wills, 1981). Making downward comparisons has also been found to be 

generally associated with positive adjustment (Affleck, Pfieffer, Tennen, & Fifield, 

1987). Expressed simply, if you are experiencing a downturn in your personal 

wellbeing, comparing yourself with others who are worse off improves wellbeing 

(Gibbons & Gerrard, 1991). 

Another unique strategy used by RTW participants was shaping their own 

future, regardless of the factors that could not be altered, such as attaining full 

recovery. Each realised that they had the ability to manage their own situation 

effectively as opposed to just living with it. They accepted that injury was now part 

of their life, they adapted and they ‘got on with it’. In contrast, those with a delayed 

recovery did not report experiencing these types of thoughts. 

This finding is consistent with others within the psychological literature. 

According to Ptacek and Pierce (2003), an individual’s decision to move forward 

after a stressful event is a matter of personal choice. A response to this can be to 

either: (1) perceive the situation as a challenge and be motivated to overcome it; or 

(2) view the situation as hopeless and give up completely on life’s goals. Similarly, 
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in this study, when reacting to the stressful event of a hand injury, those with a 

delayed recovery opted for the latter and those who returned to work took the first 

approach. 

Psychological theories of locus of control and self-efficacy have 

conceptualised how an individual’s ability to take personal control for an outcome 

influences their behavior (refer page 43). Both constructs (locus of control and self-

efficacy) were already in the predictive model designed for this study. Findings from 

the qualitative analysis provided further support for their inclusion. 

Of significant interest to this study are the themes unique to participants with 

a delayed recovery. At the time of interview, all those classified as having a delayed 

recovery had been in the off-work phase for more than 180 days. They appeared to 

be overwhelmed by the injury experience and reported experiencing a more 

complicated response to their situation than did those who had returned to work. 

Unlike those who had returned to work, they did not spontaneously raise the strategy 

of personal control during the interview. Instead, they spoke of being unable to take 

control of their situation and reported experiencing extreme feelings of helplessness. 

This does not necessarily mean that they did not want to return to work. Studies have 

found that many injured workers have a sincere desire to improve their function and 

return to work after injury yet despite this, they may see their own efforts to achieve 

these goals as futile (Wiegmann & Berven, 1988).  

This lack of perceived control is often referred to as ‘learned helplessness’ as 

described by Seligman’s learned helplessness model (Abramson, Seligman, & 

Teasdale, 1978; Seligman, 1975). Learned helplessness in an injured worker can 

occur if external forces become all consuming, causing them to experience a 

perceived loss of control over their life circumstances. When combined with other 
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ramifications of the injury, such as in the case of hand injuries, significantly reduced 

hand function, the individual’s motivation to control outcome is reduced. As a result, 

the injured worker is likely to lapse into a passive participant role in the 

rehabilitation process (Matheson, 1988), which will compromise their recovery. It 

appears that this is what has happened to individuals in the delayed recovery group. 

Summary 

Previous purely mechanistic methods of hand injury research have been 

criticised for neglecting the individual’s experiences and being too authoritative in 

their approach (Melhorn & Florence, 2000). By taking a qualitative approach, this 

study provided rich data relating to the injured workers’ perspectives on the recovery 

process and provided a unique contribution to the field.  

Data analysis revealed what the injury experience meant to the patient and 

increased understanding of how injured workers cope with, and adapt to, their 

situation. Findings highlighted the central role that the hand therapist plays in the 

recovery process. Themes of frustration, fear of re-injury and poor recovery 

expectations were also apparent. These themes emerged from all participants 

irrespective of RTW status. 

Themes unique to those who had returned to work were making downward 

comparisons and taking personal control for the outcome. In contrast, participants 

with a delayed recovery did not take personal control and experienced feelings of 

helplessness. These results provided further support for the measures of self-efficacy 

and control which were already included in Stages 2 and 3. In addition, 

psychological intervention that teaches people to overcome these barriers may also 

be of great benefit in improving RTW outcome.  
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One form of intervention likely to be beneficial is cognitive behavioural 

therapy (CBT). CBT attempts to increase feelings of control and self-efficacy and 

reduce feelings of helplessness within the individual. This approach is widely used 

within current healthcare (Waite-Jones, 2009) and has enhanced positive coping in 

patients with illnesses such as rheumatoid arthritis (Rhee et al., 2000). In regards to 

hand injuries, the treatment aim would be to overcome the cycle of dysfunctional 

thinking and related emotions that may have developed while the patient was 

struggling to come to terms with the hand injury. Through CBT a level of personal 

control may be achieved as the patient learns to become realistically optimistic about 

their injury and recovery, irrespective of perceived difficulties (Beck & Alford, 

2009).  
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Chapter 5: Stage 2 - Study 2 

Introduction 

Study 2 was one of the main experimental pieces of research. The research 

objective was to test the impact of socio-demographic and biopsychosocial factors in 

the early stages (up to 7 days) of the injury. Questions were selected to test the 

hypothesis that factors can be identified in the acute stages of recovery that may 

predict delayed recovery. Qualitative and quantitative measures were employed. 

Quantitative data were collected using a structured interview questionnaire: the 

Acute Injury Questionnaire (see Appendix E), which comprised scales based on 

previous literature and findings from Stage 1. Qualitative data were collected by 

transcribing dialogue that emerged during the interview. Although the overall 

objective was to identify variables that may predict a poor post-operative outcome, 

this was not tested until Stage 3 of the study and is therefore not discussed in this 

chapter. Thus, the focus here is on psychosocial issues that were experienced during 

the acute stages of recovery. 

Method 

Participants. 

Potential participants had a work-related hand injury that required surgical 

treatment within ten days of the injury and were receiving workers’ compensation or 

private insurance coverage. It is standard practice that within the first few days post-

surgery patients are referred by the operating surgeon to a hand therapist for 

rehabilitative treatment. This treatment is generally performed at the hand therapist’s 

private consulting clinic. The sample pool was obtained from all patients who 

presented to a local hand therapy clinic for treatment over an 18-month period. 
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Annually, in excess of 600 injured patients are referred to this location. Two-

hundred-and-sixty-three participants consented to partake in the study and were 

interviewed accordingly. 

Materials. 

Survey questions were based on previous literature and interview responses 

from Stage 1. There were 60 questionnaire items. Factors examined included: socio-

demographic information; employment information (type of work performed, length 

of time in current position, nature of employment, work satisfaction); attribution of 

blame; post-traumatic stress; outcome expectations; injury severity (both self-

reported and medically determined); optimism and self-efficacy. Severity of injury 

was also recorded.  

Data collection procedures. 

Potential participants were approached during their first hand therapy 

appointment, after they had completed the required clinical intake paperwork and 

while seated in the waiting area of the clinic. The researcher presented them with a 

letter to read. (If the researcher was busy conducting an interview, the hand therapy 

receptionist did this on her behalf). This letter invited potential respondents to 

participate in the two-stage study and outlined the purpose and the nature of the 

research and the measures being taken to protect the participant’s confidentiality and 

anonymity (refer Appendix F). The timing was optimal to avoid interference with the 

clinical intake process and to avoid overwhelming prospective participants. 

Generally, patients arrived early for their appointment and had sufficient time to read 

the information. If running late, the researcher presented the letter after their therapy 

session had been completed. At all times, the researcher was available to explain the 
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study in further detail and to answer any queries or concerns that were raised. 

Patients were assured that their decision to participate (or not) had no impact on their 

treatment program and they were under no obligation to participate. Voluntary 

consent to participate in the study was obtained by the recipient verbally agreeing to 

participate. The interview was scheduled to be conducted after the treatment session 

with the hand therapist. If the participant was unable to attend at this time, a different 

mutually agreeable time was arranged. All interviews were conducted in a private 

consulting room located at the hand therapist’s premises. Prior to commencing, 

patients formally confirmed their willingness to participate by signing an informed 

consent agreement (see Appendix G). They were given a copy of this for their 

records.  

Quantitative interviews. 

The survey required approximately 20 minutes to complete. As most patients 

were unable to use one (or both) of their hands, the researcher asked the questions 

and entered responses. Once the interview had been completed, participants were 

asked if they had any questions about the study and any questions were answered. 

All participants were then reminded that if they had not returned to work within the 

next three to four weeks and were still undergoing therapy, a second interview 

(Stage 3) would be conducted. 

Medical information about the nature and severity of the participant’s injury 

was obtained via patient medical records and from this, an injury severity score was 

calculated. If required, this was done in consultation with the hand therapist and/or a 

qualified hand surgeon. 
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Qualitative data collection. 

During the interview, the researcher also took notes of any comments 

participants made. There were no specified questions to encourage dialogue, which 

meant that all comments emerged spontaneously. 

Qualitative data analysis. 

Comments made by participants were noted by the interviewer. As the 

interview was conducted within a short period (20 minutes) and followed a 

structured format, minimal dialogue was generated. Additional dialogue was not 

encouraged. Several factors were taken into consideration. First, participation in the 

study was promoted to potential participants as taking approximately 20 minutes of 

their time. It was important to try to adhere to this timeframe to gain the participant’s 

trust. The researcher wanted participants to take part in the second stage of research 

and it was felt that if the initial interview went for much longer than forecast, 

participants might have been reluctant to partake in the next stage. Second, the 

patients had all undergone recent surgery and most were taking prescribed pain 

medication. Third, due to the nature of their injury, most had been driven to the 

appointment and the ‘driver’ was waiting for them to complete the survey. The 

researcher appreciated these restrictions.  

While not extensive, the dialogue notes were useful in clarifying quantitative 

findings. For instance, when participants were asked how the injury occurred (in 

relation to blame) in addition to selecting ‘self’, ‘other people’ or ‘other factors’, 

many respondents provided a detailed description of the scenario. As discussed later, 

this assisted in interpreting the quantitative data. Throughout the discussion section, 

qualitative comments have been included to augment the quantitative findings. 
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Quantitative data analysis. 

The total sample size was 263. Of these, 71 (26%) required a second 

operation due to complications. These participants were not included in the analysis. 

Their data were analysed separately (see Chapter 7). The final sample size for the 

single-operation group was 192. All 192 participants completed an interview 

(administered within seven days of their injury). Descriptive analysis was conducted 

for the whole group. Participants were then divided into two groups: DV1 – Return 

to work in less than 12 weeks (n = 162), or DV2 – Fail to return to work within 12 

weeks/delayed recovery (n = 30). Results of the analyses from both groups were 

compared to determine how they differed on each of the variables. As the aim of the 

study was to be able to predict those with a delayed recovery, further analysis was 

conducted on DV2.  

All analyses were run on SPPS for Windows, Version 17.0. Two-hundred-

and-sixty-three completed questionnaires were available for analysis (one was 

eliminated as they indicated in the interview that they suffered from previous anxiety 

or depressive disorder).  

Results 

Descriptive results. 

First, descriptive statistics, including means, standard deviations and 

frequencies were calculated. These are presented in the following table (Table 5.1) 
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Table 5.1 

Descriptive Results for Potential Predictor Variables 

Variable Results 

Socio-

demographic 

The mean age of the entire sample was 35.1 years (range 18–

63 years, SD 12.75). Of those providing this information 

38.4% of participants were married and 37.3% were single 

with 48.7% reporting that they had dependents and 51.3% 

stating that they did not. A majority of participants (82.1%) 

had two or more people living in their household while the 

remaining 17.9% lived alone. 

 

Job factors Most participants were male (85.2%) and worked as manual 

labourers (38.8%), followed by tradespersons (14.4%) and 

apprentice tradespersons (13.3%). A majority had been 

employed in their current position for less than six months 

(79.1%). Most were employed by others (94.3%) as opposed 

to being self-employed. Just over half (51.3%) were 

employed full-time, While 31.6% were employed on a 

casual basis. Overall, participants reported being satisfied 

with their job – on a scale ranging from 1 (not satisfied at 

all) to 5 (extremely satisfied), mean job satisfaction was 

3.71.  

 

Attribution A majority of respondents (91.4%) attributed blame to other 

factors including time pressures, insufficient training or 

faulty equipment. 

 

Optimism Mean optimism score was 17.80 (SD = 3.56) 

 

Self Efficacy Mean self-efficacy score was 33.12 (SD = 3.00) 

 

Outcome 

Expectancy 

On a scale of 1 (no recovery at all) to 5 (complete recovery), 

mean expectancy was 4.43 indicating that participants were 

expecting a complete, or almost complete recovery. 

 

Negative Affect Mean NA score was 12.61 (SD = 1.66). 

 

PTSD Slightly over half the participants (50.6%) indicated either 

early evidence of PTSD (21.7%) or had an increased risk for 

PTSD (27.8%). The majority of the sample group (41.1%) 
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reported experiencing sleep or concentration problems. 

Almost one third of participants (32.7%) saw their hand as it 

was being injured or immediately afterwards. 

 

Injury Severity.  

 

MHISS classification of injury severity M = 41.89, SD =  

45.1, range = 2 - 240. 

 

Self-rated injury 

severity.  

 

Mean was 3.02 on a scale ranging from 1 (minor) to 5 

(extremely severe), with 3 representing severe. 

Bivariate analyses. 

Regression analyses based on Cox’s proportional-hazards model were used to 

study the prognostic factors for overall RTW outcome. Each factor was tested for 

univariate association with the outcome measures. The factors that were significantly 

associated (p <.05) with delayed recovery were entered into a final model. Factors 

with significant associations were injury severity, 2 (3, N= 192) = 6.058, p = .012; 

PTSD1, 2 (2, N=192) = 13.786, p = .001; number of people in household, 2 (2, N= 

192) = 22.073, p <.001; marital status, 2 (1, N= 192) = 16.546, p <.001; and pain, 

2 (4, N= 192) = 44.783, p <.001). Means were compared for the continuous 

independent variables, self-efficacy, LOT and PANAS. Analysis of variance 

revealed that only self-efficacy was significantly related to RTW outcome, F (19, 

172) = 1.90, p = .016. 

Logistic regression analysis. 

Logistic regression is used when a combination of continuous and categorical 

variables are hypothesised to predict a categorical dependent variable, in this 

instance returned to work before 12 weeks or failed to return to work at 12 weeks 

(binary logistic). The first general goal when using logistic regression is to determine 
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the effect of a set of variables and the effect of each of the individual variables on the 

probability of each outcome. Second, the analysis seeks to obtain the best predictive 

accuracy possible with a given set of predictors. In the case of examining RTW after 

illness or injury, if the follow-up is the same for all observations, then logistic 

regression can be an appropriate choice at key follow-up times for the binary 

outcome ‘returned to work’ or ‘has not returned to work’ (Haidar, 1997).  

Three models were tested. Each model included different blocks of 

independent variables. The dependent variable in each was whether the injured 

worker failed to return to work (1 = failed to return at 12 weeks, 0 = returned within 

12 weeks). First, a parsimonious model based on significant variables from previous 

hand injury research was generated. Predictor variables included in the model were 

injury severity, pain, attribution, PTSD and job classification (blue/white collar). 

Table 5.2 shows the variables selected for testing the first model. 

Table 5.2 

Variables Selected for Testing the First Model 

Variable Variable description 

Injury Severity Mild/Moderate = 0, Severe/Major = 1 

Pain None to Slight = 1, Moderate = 2, Quite a bit to Extreme = 3 

Job Classification White-collar = 0, Blue-collar = 1 

Attribution Self-blame = 0, Others = 1 

PTSD No signs of = 0, Signs of = 1 

A logistic regression was conducted to predict delayed recovery (failure to 

return to work by 12 weeks) for 192 injured workers using each of these predictors. 

Previous multivariate studies examining recovery from hand injury have found each 

of these factors to be significant. A test of the full model against a constant only 

model was statistically significant, indicating that the set of predictors reliably 

distinguished between the two groups: those who returned to work within 12 weeks 
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and those who failed to return to work within this time period, 2(2) = 53.08, 

p<.001. Nagelkerke’s R
2
 of .422 indicated a moderate relationship between 

prediction and grouping. Overall prediction success was 86.5% (96.3% for RTW 

within 12 weeks and 31% for failure to return). The Wald criterion demonstrated that 

pain (p<.001), injury severity (p=.009) and PTSD (p=.008) made significant 

contributions to prediction. The higher the level of self reported pain, the more likely 

the worker had a delayed recovery (odds ratio, 0.94). When signs of PTSD were 

evident, injured workers were almost four times (odds ratio, 3.99) more likely to 

have a delayed recovery than were those without signs of PTSD. When injury 

severity was high as opposed to moderate, injured workers were slightly over four 

times (odds ratio, 4.08) more likely to have a delayed recovery. Nature of work (blue 

or white collar) and attribution (blame) were not significant predictors. 

Table 5.3 

Variables Selected for Testing the Second Model 

Variable Variable description 

Injury Severity Mild/Moderate = 0, Severe/Major = 1 

Pain None to Slight = 1, Moderate = 2, Quite a bit to Extreme = 3 

Job Classification White-collar = 0, Blue-collar = 1 

Attribution Self-blame = 0, Others = 1 

Age 18–29 =1, 30–49 = 2, 50 and over = 3  

Self-efficacy Continuous Score 

Marital Status 1 = Married/Partner/De facto 0 = Single 

PTSD No signs of = 0, Signs of = 1 

A second logistic regression analysis was conducted to predict delayed 

recovery during the acute stages. Factors from the first regression were included. 

Additional theoretically important independent variables identified in previous hand 

injury research were also included: age, self-efficacy and marital status (refer Table 

5.3). According to the likelihood ratio test statistic, Model 2 was superior to Model 1 
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in terms of overall model fit. The block chi-square statistic was significant at the .01 

level and the percentage of correct predictions increased. A test of the full model 

against a constant only model was statistically significant, indicating that the 

predictors as a set also reliably distinguished between those who returned to work 

within 12 weeks and those who failed to return to work within this time period, 2 

(11, N= 192) = 70.92, p<.001. Nagelkerke’s R
2
 of .539 again indicated a moderate 

relationship between prediction and grouping. Overall prediction success was 

slightly higher than in the first model at 88.5% (compared with 86.5%) with less 

predictive success (95.37% compared to 96.3%) for RTW within 12 weeks but 

greater success (48.4% compared to 31.0%) at predicting failure to RTW. Table 5.4 

presents the results from this analysis. The Wald criterion demonstrated that pain 

(p<.001), injury severity (p=.007), PTSD (p=.008), self-efficacy (p=.014), and 

marital status (p=.002) made significant contributions to prediction. The variables 

attribution and nature of work did not. The results are presented in Table 5.4. 
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Table 5.4 

The Influence of Selected Predictor Variables on Return to Work Outcome 

Variables in the equation 

 B SE Wald df p Exp(B) 

Pain1   18.956 2 <.001  

Pain1(1) -21.249 7894.725 0.000 1 .998 0.000 

Pain1(2) -2.618 0.601 18.956 1 <.001 0.073 

HISS 1.650 0.616 7.165 1 .007 5.206 

PTSD1 1.514 0.573 6.985 1 .008 4.546 

BlueWhite 0.586 0.685 0.732 1 .392 1.798 

Blame 0.390 0.642 0.369 1 .544 1.477 

Age   0.589 3 .899  

Age(1) 16.947 40192.706 0.000 1 1.000 2.290E7 

Age(2) 17.424 40192.706 0.000 1 1.000 3.691E7 

Age(3) 17.057 40192.706 0.000 1 1.000 2.556E7 

Efficacy -0.214 0.087 6.096 1 .014 0.807 

Marital -1.842 0.584 9.942 1 .002 0.158 

Constant -12.735 40192.706 0.000 1 1.000 0.000 

a. Variable(s) entered on step 1: Pain1, HISS , PTSD1, BlueWhite, Blame, Age, Efficacy, Marital. 

As can be seen in Table 5.4, in the Exp (B) column, the odds ratio value for 

marital status was 0.158. This indicated that when the injured worker was not 

married (single) they were slightly more likely to have a delayed recovery than if 

they were married. As self-efficacy increased by one unit, injured workers were 

more likely to have a delayed recovery (odds ratio, 0.80). When PTSD was 

experienced, injured workers were 4.5 times (odds ratio, 4.55) more likely to have a 

delayed recovery than those without signs of PTSD. When injury severity was 

moderate/high respondents were more than five times (odds ratio, 5.21) more likely 

to have a delayed recovery than when it was mild/medium. 

A third logistic regression analysis was conducted. Theoretically important 

independent variables that had not been examined in previous hand injury research 

were included (mood, number of people in household, number of dependants) 
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combined with factors found to be significant in Models 1 and 2 (PTSD, self efficacy 

and marital status.). Table 5.5 describes each of these variables. As the goal of this 

study was to create a biopsychosocial model, the biomedical variables of injury 

severity and pain were also included in this model.  

Table 5.5 

Variables Selected for Testing the Third Model 

Variable Variable Description 

Injury Severity Mild/Moderate = 0, Severe/Major = 1 

Pain None to Slight = 1, Moderate = 2, Quite a bit to Extreme = 3 

Optimism Continuous 

Mood Continuous 

Dependents No = 0, Yes = 1 

People in household 1 = 0, 2 or more = 1 

Self Efficacy Continuous score 

Marital Status 1 = Married/Partner/De facto, 2 = Single 

PTSD 0 = no signs of, 1 = signs of 

A test of the full model against a constant only model was statistically 

significant, indicating that the predictors as a set also reliably distinguished between 

the two groups; those who returned to work within 12 weeks and those who failed to 

return to work within this time period, 2 (8, N= 192) = 69.49, p<.001. Nagelkerke’s 

R
2
 of .530 indicated a moderate relationship between prediction and grouping. 

Prediction success overall was higher than the previous two models (model 1, 86.5% 

and model 2, 88.5%) at 91.7%. Predictive success for RTW at 12 weeks was slightly 

higher than the previous two models (96.9%) while fail-to-return was much higher 

than the previous models (62.1%).  
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Table 5.6 

The Influence of Selected Predictor Variables on Return to Work Outcome 

Variables in the equation 

 B SE Wald df p        Exp(B) 

Pain1   18.956 2 <.001  

Pain1(1) -18.066 8694.130 0.000 1 .998 0.000 

Pain1(2) -2.422 0.589 16.934 1 <.001 0.089 

Hisslevel 1.488 0.600 6.1657 1 .013 4.427 

PTSD1 0.939 0.565 2.766 1 .096 2.55 

Household 1.752 0.605 8.401 1 .004 0.177 

Dependnts 0.370 0.481 0.592 1 .857 0.095 

Efficacy -0.214 0.087 6.096 1 .014 0.807 

Marital -1.425 0.617 5.328 1 .221 0.240 

PANAS 1 -.121l 0.154 0.624 1 .430 0.866 

LOT 0.069 0.64 1.145 1 .285 0.933 

Constant -7.718 2898.043 0.000 1 0.998 0.000 

a. Variable(s) entered on step 1: Pain1, HISS , PTSD1, Dependents, Household, Marital, Efficacy, 

PANAS1, LOTl. 

From Table 5.6 it can be seen that the Wald criterion demonstrated that pain 

(p<.001), injury severity (p=.002) and number of people living in the household 

(p<.001) made significant contributions to prediction of outcome. Optimism, 

PANAS (mood), number of dependents and PTSD did not. Severity of injury had the 

most significant impact on outcome. When injury severity was major/severe injured 

workers were more than four times (odds ratio 4.43) more likely to have a delayed 

recovery. When the injured worker’s self reported pain level increased they were 

more likely to have a delayed recovery (odds ratio .089) and when the number of 

people living in the household decreased by one unit (for example from two persons 

to one) they were more likely to have a delayed recovery (odds ratio .177) and for 

every one unit increase in the self efficacy score the odds of delayed recovery were 

increased (odds ratio 0.80). 



Recovery from Acute Traumatic Occupational Hand Injury 100 

 

Discussion 

Stage 2 sought to measure the variables experienced during the acute stages 

of recovery and then to examine the impact that these had on overall recovery. 

Following is a discussion of each variable that was measured in the model.  

Sociodemographic. 

Firstly, the socio-demographic findings indicated that the sample was 

representative of the wider population. The following comparisons confirmed this. 

The sample was predominantly male and worked as manual labourers. This is very 

likely to reasonably represent the population from which the sample was drawn. An 

extensive review of hand injury data revealed that most hand injuries occur to male 

manual workers (Dias, 2006; Sorock et al., 2001). The most common injuries were 

wrist fractures. This is also likely to reflect the population from which the sample 

was drawn, as one fifth of all hand injuries involve the wrist and this type of injury is 

most common among manual workers (Dias & Garcia-Elias, 2006).  

Job factors. 

Overall, participants were satisfied with their job. The satisfaction measure 

was one item that referred to satisfaction with their job across a number of domains 

including promotional opportunities, pay, and relationships with employers and co-

workers. This finding is also likely to reflect the experience of the population from 

which the sample was drawn. For example, a study examining the quality of working 

life amongst Australian employees (n = 1001) found that dissatisfaction among 

workers about aspects of their working life was low. Concerning treatment from 

their manager, 77% were satisfied, of the way in which people at work got on 
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together, 76% were satisfied, and 74% were positive about their level of job security 

(Considine & Callus, 2001). 

Negative affect. 

Mean NA score in comparison to a referent group was low. No studies were 

found that used the NA scale of the PANAS in relation to hand injuries. 

Consequently, there were no sample groups to use as a basis for comparing mean 

scores. However, Crawford and Henry (2005) examined the construct validity and 

measurement properties of the PANAS and provided mean and median scores, 

standard deviations and percentiles for the PA and NA scales. They used a non-

clinical sample that broadly represented the general UK adult population (N=1003), 

which may be used as a referent comparison group for the current study. The referent 

group’s mean NA was 16.00 (SD 7.65), which is higher than the NA (mean 12.61, 

SD 1.66) from this study. This is surprising. Having recently suffered a traumatic 

injury, it would be reasonable to expect that this group would have a higher NA than 

the normative population. Reasons for the difference may be that the UK sample had 

a relatively equal distribution of females and males, while the current sample was 

predominantly male. As females’ NA scores tend to be slightly higher than those of 

males (Niedenthal, Kruth-Gruber, & Ric, 2006; Joiner & Blalock, 1995), this could 

at least partly explain the lower mean score found in the current study. Another 

plausible explanation is that the vast majority of participants in this study indicated 

they were taking post-operative pain medication, which could have flattened their 

mood. Although an extensive literature review did not reveal any research examining 

the effect of pain medication on NA, further research in this direction is warranted. 

As previously mentioned, no studies were found examining the impact of NA 

on recovery from hand injuries. However, one study measured affective responses to 
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work-related hand injuries using two domains of the NA scale; irritability and 

hostility (Grunert et al., 1992). Researchers found that during the acute stages of 

recovery, 30% of their sample (n=170) experienced moods of hostility and 29.4% 

expressed irritability. In contrast, this study found that the overwhelming majority of 

participants reported little or no hostility (95.4%) or irritability (96.2%). For several 

reasons conclusions cannot be drawn about the reasons for the variation between 

these two samples. For instance, Grunert et al. did not report the level/range of these 

specific moods. They only stated that the mood was experienced. Differences 

between the two samples may be attributed to the injury severity variable. Patients in 

Grunert et al.’s study were all in-patients of a major hospital and had suffered 

extremely severe injuries, such as amputations or injuries with a potentially 

significant cosmetic disfigurement. This may have contributed to their feeling of 

hostility and irritability. In contrast, participants in this study had a range of injury 

severities and most underwent day surgery and therefore were not in-patients. 

Attribution. 

A majority of participants (91.4%) attributed blame for the accident to 

external factors. Previous research measuring attribution during the acute stages 

(mean 8 days) of recovery from a traumatic hand injury also found that the majority 

(64%) of the sample (n=92) attributed blame to external factors (Rusch et al., 2003). 

Other researchers have examined the attribution of responsibility for workplace hand 

injuries. Grunert et al. (1992) found that the majority (54%) of a sample group of 

170 injured workers blamed other factors such as workplace factors or other people. 

However, the disparity between the two groups was less than Rusch et al.’s findings 

with almost half (46%) the participants reporting reasons associated with the self 

(personal error or fatigue) as the cause of the injury. Interestingly, although both 



Recovery from Acute Traumatic Occupational Hand Injury 103 
 

 

studies did not stipulate when the measure of attribution was taken, each reported 

that self-blame attributions decreased over time. When asked about causation at a 

later stage, subjects primarily blamed other factors. Importantly, as the current study 

used self-report measures of attribution, the results are based solely on the 

individual’s perception of causation. No other measures such as workplace reports or 

observer ratings were obtained. 

PTSD. 

Due to the traumatic nature of many hand injuries, a number of psychological 

difficulties arise from the accident. These are commonly classified as PTSD and can 

include intrusive flashbacks and nightmares; hyper-vigilance and startle reactions 

and deliberate avoidance of accident reminders. The items in the current study 

collected information about the presence of PTSD symptoms. While this information 

cannot be used to make a specific diagnosis of PTSD (Rusch et al., 2002) it provided 

an overview of psychological symptoms experienced by patients during the acute 

stages of injury.  

Previous research has suggested that in the initial stages of recovery from a 

traumatic hand injury, flashbacks are the most frequently reported symptoms. 

Grunert et al., (1988) investigated the incidence and nature of psychological 

symptoms that occurred within the first two months of a traumatic hand injury. They 

found that during the acute stages of injury (within first 5 days), 94% of their sample 

(n=67) displayed one or more symptoms consistent with a diagnosis of acute PTSD, 

with nightmares (94%) and flashbacks (88%) being the most prevalent. In a second 

study following work-related hand injury patients in the initial stages of recovery (up 

to 7 days post-injury) Grunert et al., (1992) found that flashbacks were the most 

typical PTSD symptoms, with 80% of respondents reporting this. 
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In contrast to these previous findings, almost half the participant sample in 

the current study did not report symptoms that were consistent with a diagnosis of 

PTSD. For example, only 11.7% of respondents reported flashbacks. The difference 

in these findings could be attributed to the nature of the respective samples. In 

previous studies (Grunert et al., 1992, 1998) participants were either in-patients of a 

major hospital who had suffered extremely severe injuries such as amputations or 

injuries with a potentially significant cosmetic disfigurement, or had suffered severe 

and/or visually explicit injuries. For instance, in Grunert et al.’s (1992) study, 72% 

of the sample had suffered amputations and all patients required at least five days of 

hospitalisation post-surgery. By contrast in this study most participants had not been 

admitted as in-patients (instead they had received day surgery) and the level of injury 

severity varied from minor to severe. 

In the current study, the most frequently cited symptom was sleep 

disturbance (41.1%). While this finding is not supported from the hand injury 

literature, caution is required in assuming that this reported sleep disturbance 

actually indicated or was an expression of PTSD. An examination of the qualitative 

data collected during the interviews revealed that many participants clarified that 

they had sleep problems due to the discomfort of the hand or having to keep their 

hand elevated as opposed to a response to the work related hand trauma. However, 

the influence of stress on sleep patterns may have been a contributing factor of 

which they were not aware. 

Optimism. 

There is no ‘cut-off’ score for the LOT-R as it is a continuous dimension.. 

The mean LOT-R score was reasonably high. Although population norms could not 

be found for the LOT-R, results from other studies are discussed. A large-scale US 
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study (Chang & Sanna, 2003) measured optimism scores in 575 healthy, well 

adjusted Caucasian undergraduate college students (mean age 21.6). Mean optimism 

score was 14.18 (SD 4.44). An Australian study of 504 high school students found a 

mean LOT-R score of 9.84 (Creed, Patton, & Bartum, 2002). Mean optimism scores 

from both these studies were significantly lower than the mean from the current 

study. This may be attributed to the fact that participants in the current study were 

keen to present a positive impression for the interviewer. (In both the US and 

Australian studies participants completed a form anonymously). Another plausible 

explanation is that participants in the current study faked their feelings of optimism. 

Supporting this, studies have suggested that although the LOT-R is widely used and 

psychometrically sound, it is more prone to faking than are other tests of optimism 

(Terrill, Friedman, Gottschalk, & Haaga, 2002). A final reason for the higher mean 

could be that as the sample group had just undergone a traumatic event they were 

trying to be more optimistic. Previous research examining optimism levels amongst 

a sample group of women with breast cancer assessed the group in the early stages of 

their illness (12 months after surgery) and found a mean optimism score (20.13, SD 

3.34), which is even higher than the mean score in the current study sample. This 

allows for the possibility that in certain circumstances the more one health adversity 

one faces, the more optimistic a person might become. 

The influence of each variable on overall outcome. 

In addition to finding out more about the experiences of those with an acute 

hand injury, the major aim of the study was to identify whether any of these factors 

measured during the acute stages of recovery could predict delayed recovery. 

Specific research questions were: ‘Which factors predicting a delayed recovery can 
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be predicted during the acute recovery process?’ and, ‘Is injury severity the best 

predictor of delayed recovery during the acute stages of recovery?’ 

To test both these questions three models were created. Interestingly, a 

number of potential determinants included in the models proved not to be related to 

delayed recovery, despite previous studies finding them to be significant. For 

example, attribution of blame for the injury has been cited as a significant predictor 

of delayed recovery (Rusch et al., 2003), yet this was not found to be a significant 

predictor in the current study. PTSD was found to be a significant predictor of return 

to work in two of the three models, but not in the third best model. When additional 

predictors were added (including some that had not been measured in previous hand 

injury research), such as number of people living in the household, they were found 

to be more powerful determinants and PTSD was no longer significant. By 

combining a number of factors, the most powerful set of predictors was found.  

Of the three models created, the third model, which included variables not 

measured in previous hand injury research (e.g., number of people living in 

household and self efficacy) combined with two biomedical determinants (pain, 

injury severity) was the most significant. This is depicted in the following Figure 

5.1. 
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Figure 5.1. Significant predictors at the acute stages of recovery. 

To determine the significance of the model, the extent to which the prediction 

was better than chance was calculated. In the acute stages of recovery, if we knew 

nothing about the independent variables, just the distribution of the dependent 

variable, then we could predict all cases fall into the model. We would be correct 

80.4% of the time. The improvement to 91.7% as predicted by the third model is 

very strong. Each of the factors in the model is discussed in the following section. 

Injury severity. 

In all three models, injury severity was the most significant predictor of 

delayed recovery. The more severe the injury, the greater the recovery time required 

before the person could return to work. This finding is consistent with findings from 

previous studies (Ostpeegh et al., 2009; Skov et al., 1999; Watts, Greenstock & Cole, 

1998; Campbell & Kay, 1996; Mink van der Molen, Matloub, Dzwierzynski, & 

Sanger, 1999). However, with the exception of Ostpeegh et al’s and Skov et al’s 

research, in the previous research injury severity was the only predictor variable 
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examined. Considering injury severity along with a number of other factors 

strengthens support for the importance of this variable. Specifically, this study also 

found that major or severe injuries in particular seemed to delay RTW. Previous 

multivariate research examining hand injured patients supports this finding 

(Ostpeegh et al.). However, a strength of the current study was that its sample size 

was almost twice that of Ostpeegh et al.’s (n=91).  

Pain. 

Pain was a significant predictor in all three models. Three previous studies 

(Gustafsson & Ahlstrom, 2004; Skov, et al., 1999; Ostpeegh et al., 2009) have 

examined the negative influence of pain after hand surgery and found a negative 

relationship between pain and overall RTW outcome. In Gustaffson and Ahlstrom’s 

prospective study patients were asked during the acute stages of recovery to rate 

their pain from 0 (no pain) to 10 (unbearable) over the last 24 hours. The researchers 

determined that this self reported pain level was significantly negatively related to 

RTW at 12 months. Skov et al.’s retrospective multivariate study was conducted 

with a large sample size (n=1022). Several variables were included with the aim of 

determining the most significant predictors of delayed recovery. Although pain was 

found to be a significant predictor, many other factors such as advice from doctors as 

to when to return to work, contributed far more to the overall model than pain did. A 

more recent multivariate study that examined patients with hand injuries also 

revealed that pain influenced RTW outcome (Ostpeegh et al., 2009). In this study the 

sample size was 91. Of these, 62 participants had acute hand injuries and 30 of these 

were sustained while at work. For the total population, pain was the major 

independent predictor of delayed recovery. However, for the group with acute 

traumatic injuries, other factors were more powerful than pain, such as symptoms of 
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PTSD. Similarly, in this study although pain was a significant predictor of delayed 

recovery in each model, during the acute stages of recovery, other factors such as 

PTSD were also found to be more powerful.  

Number of people in household. 

While this factor has not been examined in previous hand injury research, it 

was found to be significant predictor of delayed recovery in the current study. 

Possible explanations could be that people who live alone tend to compromise the 

healing process or even exacerbate their injury by performing tasks that require the 

use of their injured hand due to a lack of assistance from another person at home. 

Another reason could be that living alone itself is a stressor. Research confirms that 

it is associated with an increased risk of mortality and there is also an association 

between living alone and the risk of social isolation and loneliness (Kandler, 

Meisinger, Baumert, & Lowel, 2007). When a person living alone has a hand injury, 

these feelings may be exacerbated and impact the recovery process.  

Self efficacy. 

During the acute stages of recovery, participants’ generalised sense of self-

efficacy was measured. General self-efficacy aims at a broad and stable sense of 

personal competence to deal effectively with a variety of stressful situations 

(Schwarzer, 1994). Previous studies have found that a strong sense of personal 

efficacy has been identified as a significant factor in various health-related 

behaviours including overcoming phobias and anxieties (Bandura, 1980, 1982); 

alcohol and drug abuse (Newcomb & Harlow, 1986; Seeman & Anderson, 1983); 

eating disorders (Schneider & Agras, 1985); smoking addiction (Diclemente, 1985); 

and increasing pain tolerance (Bandura et al., 1987; Neufeld & Thomas, 1977). It 
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also has a significant influence on rates of RTW in sick or injured workers. In 

patients who had suffered a cardiac event, self-efficacy was found to be the strongest 

predictor of RTW at six months, independent of disease severity, age, job 

classification and gender (Schade, Semmer, Main, Hora, & Boos, 1999). High self-

efficacy has also been identified as having a significant influence on RTW in 

patients undergoing lumbar disectomy (surgery to remove part of a problem disc in 

the back) (Schade et al). 

However the relationship between self-efficacy and RTW amongst workers 

with acute injuries is extremely limited. This was the rationale for including it in the 

study. Only one study was found that examined the influence of general self-efficacy 

on RTW after a hand injury (Labriola et al., 2007). Although the results concluded 

that it had no significant effect, there were concerns with the methodology. When 

measuring self–efficacy, researchers only used three items from the 10-item General 

Self Efficacy Scale (GSE).  This study included each item of the GSE and the results 

of the current study were very different. During the acute stages of recovery self-

efficacy was found to be a significant predictor of RTW outcome. 

Summary 

Injury severity, pain, number of people living in household and self-efficacy 

each played a significant role in predicting a delayed recovery. The combination of 

these factors presents a profile of an ‘at risk’ patient that can be identified during the 

acute stages of recovery. Although each factor influences outcome, the contribution 

of each variable differs in its effect, with injury severity being the most powerful. 

While the influence of biomedical variables (injury severity and pain) has been 

addressed in previous RTW literature, the influence of psychosocial variables such 



Recovery from Acute Traumatic Occupational Hand Injury 111 
 

 

as number of people living in household and individual self-efficacy are important 

new contributions in relation to recovery from hand injuries. 
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Chapter 6: Stage 3 - Study 3 

Introduction 

Study 3 was the main experimental part of this research. The objective was to 

test the impact of several factors in the early stages (first 28 days) of recovery. Both 

qualitative and quantitative measures were used to examine workers who had 

undergone surgery for a traumatic hand injury within the past four weeks and who 

were currently undertaking therapeutic rehabilitation. Quantitative data were 

collected using a structured interview – the Sub-Acute Hand Injury Questionnaire 

(see Appendix H). Qualitative data were collected by recording dialogue that 

emerged during the interview.  

Method 

Participants. 

From the Stage 2 sample of 192 participants, 41 had returned to work within 

28 days and therefore were not included in the Stage 3 study, leaving 151 potential 

participants in the Stage 3 sample, of whom all but one participated (n = 150).  

Data collection procedures. 

Participants were undergoing continuing rehabilitative treatment for their 

hand injury. All had completed Stage 2 interviews. At the end of the interview, they 

had been reminded of their participation in Stage 3, which was required if they had 

not returned to work within 28 days from the time of injury. Several methods were 

used to ensure that these patients were contacted and scheduled for Stage 3 

interviews. First, participants were provided with the researcher’s contact details 

(mobile phone and email). This enabled them to contact the researcher about their 

RTW status and, if they had not returned to work within 21 days after the first 
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interview, they were invited to schedule a second interview. Alternatively, the 

researcher offered to contact them via telephone for an updated RTW status and if 

required, to schedule a second interview.  

As both of these methods could potentially be unreliable, additional methods 

were also used to track participants’ RTW status and schedule appointments. Hand 

therapy appointment records, patient medical notes and RTW documentation were 

continually monitored to identify patients’ RTW status. In addition to scheduled 

appointments, there was also the opportunity for ‘on the spot’ appointments. The 

researcher was located in a consulting room at the hand therapy clinic three days per 

week (on the major consulting days). Each day a list of patients who were booked 

for treatment was cross-referenced with previous interview data to identify patients 

from the initial Stage 2 cohort. When the identified patients presented for their hand 

therapy treatment at approximately day 28, they were approached by the researcher 

and invited to participate in the next stage (Stage 3) of the research. If the researcher 

was conducting an interview with another participant and therefore was unable to 

speak with them, the hand therapist’s receptionist asked on her behalf.  

Although participants had already been provided with information outlining 

the purpose and nature of the research and measures being taken to protect their 

confidentiality (see Appendix F), a copy of the information sheet was made available 

at the beginning of the interview if requested. As in Stage 2, participants were 

assured that the decision to participate or not would have no impact on their overall 

treatment program. For those who agreed to participate, the interview generally was 

conducted after their treatment session. If they were unable to be interviewed at this 

time due to other commitments, an alternative mutually agreeable time was arranged. 

While a majority of interviews were conducted face-to-face, a small number of 
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patients (n=21) were receiving their ongoing therapeutic treatment at another 

location (owned by the same hand therapy group), approximately 35 kilometres 

away. Although all initial appointments were made at one location, patients were 

given the option to be further treated at the alternative location if this was more 

convenient for them. In these cases telephone interviews were conducted.  

The response rate was very high. One participant had temporarily relocated 

to live with family interstate while recovering from their injury. For logistical 

reasons they declined to participate further in the study and therefore did not 

complete Stage 3. However, they did advise the interviewer of their final RTW date. 

All other Stage 2 participants completed Stage 3. 

Quantitative data were collected via administering a structured 86-item 

questionnaire (see Appendix H).  Items measured included PANAS, PTSD, Locus of 

Control, SRM Consequences, TPB Intentions and Behaviours. Based on the Stage 1 

qualitative findings that hopes for a full recovery declined over time (refer page 76), 

an item to assess recovery outcome expectations was added. Although recovery 

expectations were included in Stage 2 predictive model of this study, repeating this 

measure in Stage 3 was designed to determine whether outcome expectations 

declined over time. During the early stages of the Stage 2 data collection process, it 

was noted by the researcher that many participants were responding ‘yes’ to an item 

in the questionnaire that asked participants whether they had increased their use of 

alcohol or drugs. It was also noted that many made spontaneous comments about the 

impact of the injury on their body image and the fact that they were not exercising 

(which most likely contributed to the weight gain). Questions on these themes were 

added to the Stage 3 questionnaire. These were adapted from items used by 

Dobmeyer, Peterson, Runyan, Hunter and Blackman (2005) for their research on 
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weight concerns after tobacco cessation (‘How much has your alcohol/drug intake 

increased? 1 = not at all, 5 = extreme‘; How has your weight changed since the 

injury?’ with a 5-point Likert scale where 1 = major weight loss, 3 = no change, 5 = 

major weight increase; ‘How concerned are you by these changes?, 1 = not at all 

concerned to 5 = extremely concerned’; ‘Have you experienced a decrease in muscle 

tone’, 1 = yes, 2 = no, 3 = unsure; ‘How concerned are you by these changes?, 1 = 

not at all concerned to 5 = extremely concerned’). While this information was not 

used in the final predictive model, it provided evidence of a previously unreported 

phenomenon requiring further research. The questionnaire took approximately 45 

minutes to complete and was concluded when all the questions had been answered. 

The researcher administered and completed the questionnaire for all participants as 

the majority were unable to do so themselves due to their injury. With the patients’ 

consent, face-to-face interviews were audio taped, and dialogue from the telephone 

interviews was transcribed verbatim by the researcher. No specific research 

questions were asked to elicit this qualitative information. All dialogue was 

spontaneous and arose as participants answered the interview questions. 

Confidentiality was maintained throughout the process.  

Data Analysis 

Data analysis 1. 

The total sample size was 150.  Of the 192 participants who completed the 

Stage 2 questionnaire, 41 returned to work within 28 days and therefore were not 

required to complete a second (Stage 3) interview and one participant declined to 

participate. All 150 participants were included in the analysis. Descriptive statistics 

(mean, standard deviation and frequencies) were conducted for each of the Stage 3 

predictor variables. These were pain, self reported injury severity, PTSD, negative 
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affect, outcome expectancy (each of which were also measured in Stage 2, refer 

Chapter 5), financial consequences, locus of control, SRM consequences and coping. 

Frequencies were also conducted for alcohol and body image variables. The results 

are presented in Table 6.1. 
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Table 6.1 

Descriptive Statistics for Each of the Stage 3 Predictor Variables 

  Variable Descriptive statistics 

Pain (2) On a scale ranging from 1 (no pain) to 5 (severe 

pain) the mean for self-reported pain was 2.32 (SD 

0.74). 

 

Self-reported Injury 

Severity (2) 

 

On a scale of 1 (minor) to 5 (extremely severe) the 

mean for Self-reported Injury Severity was 4.08 

(SD 0.94). 

 

PTSD (2) 

 

A majority (75.3%) of participants reported 

experiencing symptoms of PTSD. 

 

Outcome Expectancy (2) A majority (44.0%) of participants reported 

expecting a complete or almost complete (26.7%) 

recovery. 

 

Negative Affect (2) 

 

The overall mean NA score was 18.48 (SD 4.96). 

Of the ten individual mood items, on a scale 

ranging from 1 (very slightly or not at all) to 5 

(extremely) the highest reported score was 

irritability (mean 2.80, SD 1.53) followed by upset 

(mean 2.08, SD 1.16) and ashamed (mean 2.06, 

SD 1.16). The lowest reported mean mood score 

was jittery (mean 1.23, SD 0.53). 

 

Financial Impact On a scale of 1 (no impact) to 5 (major impact) 

the mean reported financial impact of the injury 

was 3.26 (SD 1.22). 

 

Health Locus of Control Recovery was considered more the result of 

chance (mean 20.94, SD 6.15) than internal 

control (mean 18.73, SD 6.10). Control by doctors 

(mean 13.08, SD 3.16) was considered to be 

higher than control by others (mean 9.67, SD 

3.48). 
  

Consequences (SRM) The majority of participants (75.3%) agreed or 

strongly agreed that their injury was a serious 

condition; 66.7% agreed or strongly agreed that 

their injury caused major consequences in their 

life and 72% agreed or strongly agreed that it 

caused difficulties for others. The majority 

(81.4%) disagreed that their injury did not have 

much effect on their life and 64% were undecided 

as to whether their injury strongly affected the 
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way others saw them. 

 

Alcohol 

 

A majority of participants (89.7%) reported 

increasing their alcohol intake during the recovery 

period. 

 

 

Coping Coping Techniques: Of the 14 coping techniques 

identified in the Brief Cope Scale the most 

common approach was self-distraction (Mean = 

6.08, SD = 1.50) followed by substance usage 

(Mean = 5.36, SD = 1.91) and acceptance (Mean = 

5.26, SD = 1.79). The least common was religion 

(Mean = 2.50, SD = 1.10). 

 

Body Image Most participants (70%) had experienced changes 

to their body weight during the recovery process. 

Major weight loss was experienced by 8.0%, some 

weight loss by 13.3%, some weight increase by 

31.3% and major weight increase by 17.3%. A 

majority (86.7%) also experienced a loss of 

muscle tone. Nearly all (82.7%) were very or 

extremely concerned by these changes. 

 

Theory of planned behaviour analysis. 

Social expectations: On a scale of 1 (strongly disagree) to 7 (strongly agree) 

participants’ mean response score for feeling that it was expected they returned to 

work was mean 6.84 (SD = 1.23). Behavioural Intentions: These were assessed by 

three items each rated on a 7-point scale from 1 (strongly disagree) to 7 (strongly 

agree). They results are presented in Table 6.2. 
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Table 6.2 

Behavioural Intention Scores 

Behavioural intention Mean (SD) 

I expect to RTW   6.84 (0.44) 

I want to RTW  6.68 (0.66) 

I intend to RTW  6.61 (0.69) 

Behavioural attitude. 

Analysis of these data was not undertaken. Interview notes revealed 

confusion over the individual interpretation of each of the bi-polar scales, raising 

concerns over the validity of responses. This problem has been referred to in the 

literature as a lack of item relevance and/or semantic stability (Valois & Godin, 

1991). It refers to the different interpretations that can be applied to a single pair of 

adjectives. For example, the question, ‘Returning to work would be foolish or wise?’ 

can be interpreted several ways as individuals give different meaning to the scale 

pair. All of the negative items tended to be related to potentially exacerbating the 

injury as opposed to other attitudinal factors. For example, participants considered 

the behaviour of returning to work as wise in the sense of retaining ongoing job 

security it was also interpreted it as foolish in the sense of further damaging the 

injury. Similarly, questioning whether returning to work would be unpleasant or 

pleasant could be interpreted as unpleasant in terms of the pain experienced as the 

injury had not healed but pleasant in terms of the social contact. Concerns over 

appropriate adjective pairs was also raised by Heise (1970). He concluded that when 

applying bi-polar scales to a special class of respondents (as was the case in this 

study) the meaning they give to each item may differ from another group. These 
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findings may explain why the TPB measurement has not been previously used for 

examining acute injuries.  

Subjective norms. 

These were assessed by three items rated on a 7-point scale from 1 (strongly 

disagree) to 7 (strongly agree) (see Table 6.3).  

Table 6.3 

Subjective Norm Mean Scores 

Item Mean (SD) 

Most people who are important to me expect I should RTW 3.12 (1.76) 

It is expected I RTW 6.24 (1.00) 

I feel under pressure to RTW 4.52 (1.80) 

Logistical Regression Analysis of Stage 3 Data 

First, a parsimonious model based on significant variables from previous 

hand injury research was generated. Predictor variables included in the model were 

injury severity, pain (2), and PTSD (2). A logistic regression was conducted to 

predict delayed recovery (fail to return to work by 12 weeks) for 150 injured workers 

using each of these predictors. Previous multivariate studies examining recovery 

from hand injury have found each of these factors to be significant. A test of the full 

model against a constant only model was not statistically significant, indicating that 

the predictors as a set did not reliably distinguish between those who returned to 

work or who failed to return to work within 12 weeks, 2 (4, N = 150) = 6.68, 

p=153. Nagelkerke’s R
2
 of .07 indicated a very weak relationship between prediction 

and grouping. Prediction success overall was 80.7%. The Wald criterion 

demonstrated that only one predictor, injury severity (p=.019) made a significant 
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contribution to the model while PTSD and pain did not. EXP(B) value indicated that 

when the injured worker’s injury severity increased from moderate to severe, they 

were approximately 2.8 times more likely to have a delayed recovery.  

A second logistic regression analysis was conducted to predict delayed 

recovery during the acute stages. Significant factors from the first regression were 

included (injury severity and pain) combined with additional predictor variables 

identified in previous hand injury research (marital status, financial consequences) 

and Stage 2 findings from this study (number of people in the household and self-

efficacy). A test of the full model against a constant only model was statistically 

significant, indicating that the predictors as a set reliably distinguished between 

those who returned to work and those who failed to return to work within 12 weeks, 

2 (9, N = 150) = 47.20, p<.001. Nagelkerke’s R
2
 of .43 indicated a moderate 

relationship between prediction and grouping. Prediction success overall was much 

better than the first model at 86.%, (94.2% for RTW within 12 weeks and 51.7% at 

predicting failure to return to work at 12 weeks). The Wald criterion demonstrated 

that injury severity (p=.011), marital status (p=.018), number of people in the 

household (p<.001) made a significant contribution to prediction. Self-efficacy, pain 

and financial consequences did not. The EXP(B) value indicated that when an 

injured worker attributed their recovery to external factors (chance) rather than 

internal factors (personal control) they were almost 4 times more likely to have a 

delayed outcome (Exp (B) 3.80). When the injured worker was single they were 

slightly (Exp (B) 0.28) more likely to have a delayed recovery than when they were 

in a relationship and when injury severity was moderate/high injured workers were 4 

times (Exp (B) 4.10) more likely to have a delayed recovery than when it was low.  
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A third logistic regression analysis was conducted including several variables 

that had not been examined in previous hand injury research (mood NA, locus of 

control, SRM consequences) along with previously identified significant variables 

from the second regression analysis (number of people in household, marital status) 

and the biomedical variables pain and injury severity. A test of the full model against 

a constant only model was statistically significant, indicating that the predictors as a 

set reliably distinguished between those who returned to work and those who failed 

to return to work within 12 weeks, 2 (10, N = 150) = 60.85, p<.001. Nagelkerke’s 

R
2
 of .53 indicated a moderate relationship between prediction and grouping. Overall 

prediction success was higher than the previous two models at 89.3%. Predictive 

success for RTW at 12 weeks was higher than the previous two models (95.9%) 

while fail to return to work was much higher (62.1%). The Wald criterion 

demonstrated that each variable; injury severity (p=.012), number of people living in 

the household (p=.004), locus of control (p=.230) and NA (p=.250) made a 

significant contribution to prediction. Pain, marital status and consequences did not. 

Locus of control had the most significant impact on outcome. When the injured 

person attributed recovery to external factors they were more than five times (odds 

ratio 5.1) more likely to have a delayed recovery. Injury severity was the second 

most significant factor with the injured worker being more than four times (odds 

ratio 4.6) likely to fail to return to work at 12 weeks. As the injured workers’ 

negative affect score increased by one unit, they were 1 times (odds ratio 1.14) more 

likely to have a delayed recovery while the influence of number of people living in 

the household also had an effect on outcome (odds ratio 0.15). As the number of 

people living in the household decreased by one unit (from 1 or more persons, to 1 

only) the likelihood of a delayed outcome increased. 
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Mediation 

A major aim of the study was to identify relationships between a number of 

variables and the dependent variable (fail to return to work at 12 weeks). After this 

had been established, the next step was to consider the role of two variables 

(psychological distress and coping) as potential mediators of the relationship 

between the predictor variables and overall outcome. The term mediation was coined 

by Rozeboom (1956) to describe a particular pattern of linear prediction among 

measured variables (see Figure 6.1). Specifically, a variable may be considered to be 

a mediator to the extent that it carries the influence of a given IV to a given DV. 

Mediation can be said to occur when (1) the IV significantly affects the mediator (2) 

the IV significantly affects the DV in the absence of the mediator, (3) the mediator 

has a significant unique effect on the DV, and (4) the effect of the IV on the DV 

shrinks upon the addition of the mediator to the model (Baron & Kenny, 1996). 

These criteria can be used to judge informally whether any form of mediation, being 

either complete or partial, is occurring. Statistically based methods such as the Sobel 

Test, formally assess this (Baron & Kenny). 

Mediation analysis of Stage 3 data. 

Although the Baron and Kenny (1996) approach is the most widely used 

method, it has limitations, such as low power and high likelihood of Type I error 

(Preacher & Hayes, 2004). The Sobel test has been found to be superior. However, 

while SPSS can calculate the Baron and Kenny approach to mediation using three 

separate linear regressions it cannot calculate the Sobel test. Consequently a macro 

designed by Hayes (2010) that calculates the Sobel test directly with SPSS was 

retrieved and applied. This enabled SPSS to calculate both Baron and Kenny, and 

Sobel simultaneously. In addition, bootstrapping, which is becoming the most 
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popular method of testing mediation (Preacher & Hayes, 2004) can also be run using 

this program. Bootstrapping is a non-parametric approach to effect size estimation 

and hypothesis testing and is the only test of mediation that does not violate 

assumptions of normality, and is therefore recommended for small sample sizes 

(Preacher & Hayes).  

To test whether a mediator (e.g., coping) carried the influence of an IV to a 

DV, an analysis of relationship between the following significant independent 

variables as identified in stages 2 and 3 quantitative analysis (injury severity, pain, 

number of people in household and locus of control) and RTW was conducted. 

 

Figure 6.1. Diagram depicting the mediator effect. 

The aim was to determine whether there was a significant relationship 

between the independent variables, mediator variables and RTW outcome. That is, 

do coping styles (substance use and self distraction) found to have a significant 

relationship with the DV (RTW) mediate the relationship between injury severity 

and RTW? 

Mediation Results 

Nonparametric bootstrapping analyses (Preacher & Hayes, 2004; Preacher, 

Rucker, & Hayes, 2007) were used to test each of the mediation models. In each of 



Recovery from Acute Traumatic Occupational Hand Injury 125 
 

 

these analyses, mediation was found to be insignificant. 

IV Injury Severity – mediator coping style (substance usage): In the first step 

of the analysis there was a significant relationship between IV (injury severity) and 

DV (delayed recovery), p = .021. In the second step there was not a significant 

relationship between IV (injury severity) and mediator (substance usage), p = .917. 

In the final step there was a significant relationship between mediator (substance 

usage) and IV (injury severity), p = .002 and the relationship between the IV (injury 

severity) and DV (delayed recovery) was also significant, p = .022. The indirect 

effect (Sobel test) was not significant (p = .92), which indicated that substance usage 

was not a significant mediator between IV (injury severity) and DV (delayed 

recovery). Bootstrapping revealed the same finding as the Sobel test. As the indirect 

effect was not significantly different from zero with 95% confidence (at p<.05, two-

tailed) it was concluded that substance usage was not a significant mediator: 

IV Injury Severity & M Self distraction: The first step revealed a significant 

relationship between the IV & DV (p=.020); second step no significant relationship 

between IV & M (p=.494); final step no significant relationship between M & IV 

(p=.543), a significant relationship between IV & DV p = .023. The Sobel test was 

not significant (p=.758) 

IV Injury Severity & M PTSD: The first step revealed a significant 

relationship between the IV & DV (p=.015); second step no significant relationship 

between IV & M (p=.060); final step no significant relationship between M & IV 

(p=.801), a significant relationship between IV & DV (p = .015). The Sobel test was 

not significant (p=.825). 

IV Number of people in household & M PTSD: The first step revealed a 

significant relationship between the IV & DV (p=.012); second step no significant 
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relationship between IV & M (p=.962); final step significant relationship between M 

& IV (p=.001) and IV & DV (p = .014). The Sobel test was not significant (p=.963). 

Bootstrapping revealed the indirect effect was not significant at the 95% confidence 

level. 

IV Number of people in household & M Self distraction: The first step 

revealed a significant relationship between the IV & DV (p=.015); second step no 

significant relationship between IV & M (p=.825); final step no significant 

relationship between M & IV (p=.426) and a significant relationship between IV & 

DV (p = .015). The Sobel test was not significant (p=.892).  

IV Number of people in household & M Substance usage: The first step 

revealed a significant relationship between the IV & DV (p=.015); second step no 

significant relationship between IV & M (p=.651); final step a significant 

relationship between mediator and IV (p=.000) and between IV & DV (p = .007). 

The Sobel test was not significant (p=.666). 

IV Pain & M substance usage: The first step revealed a significant 

relationship between the IV & DV (p=.000); second step a significant relationship 

between IV & M (p=.020); final step a significant relationship between M & IV 

(p=.014) and between IV & DV (p = .000). The Sobel test was not significant 

(p=.101).  

IV Pain & M Self Distraction: The first step revealed a significant 

relationship between the IV & DV (p=.000); second step no significant relationship 

between IV & M (p=.608); final step no significant relationship between M & IV 

(p=.875) and a significant relationship between IV & DV (p = .000). The Sobel test 

was not significant (p=.943). 
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IV Pain & M PTSD: The first step revealed a significant relationship between 

the IV & DV (p=.000); second step no significant relationship between IV & M 

(p=.947); final step no significant relationship between M & IV (p=.933) and a 

significant relationship between IV & DV (p = .000). The Sobel test was not 

significant (p=.995). 

IV Locus of control & M PTSD: The first step revealed a significant 

relationship between the IV & DV (p=.000); second step no significant relationship 

between IV & M (p=.700); final step no significant relationship between M & IV 

(p=.667) and a significant relationship between IV & DV (p = .000). The Sobel test 

was not significant (p=.885). 

IV Locus of control & M Substance Usage: The first step revealed a 

significant relationship between the IV & DV (p=.000); second step no significant 

relationship between IV & M (p=.191); final step a significant relationship between 

M & IV (p=.003) and between IV & DV (p = .001). The Sobel test was not 

significant (p=.250). 

IV Locus of control & M Self Distraction: The first step revealed a 

significant relationship between the IV & DV (p=.000); second step no significant 

relationship between IV & M (p=.255); final step no significant relationship between 

M & IV (p=.806) and a significant relationship between IV & DV (p = .000). The 

Sobel test was not significant (p=.855). 

Discussion 

A number of measures were repeated at Stages 2 and 3. These were PTSD, 

self-reported injury severity, outcome expectancy and negative affect. Descriptive 

statistics conducted for each of these revealed interesting findings. In Stage 3 (28 
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days after the injury), a majority (75.3%) of participants reported experiencing signs 

of PTSD. This was significantly more than the Stage 2 results where 50.6% indicated 

evidence of or an increased risk for PTSD. As time progressed, participants felt that 

the severity of their injury had increased. Mean self-rated severity score increased 

from Stage 2 (Mean = 3.02, SD = 0.08) to Stage 3 (Mean = 4.08, SD = 0.94). 

Although it cannot be determined why participants reported that their injury became 

more severe over time, there are a number of plausible explanations. For instance, in 

the acute stages of recovery they may have downplayed the severity (perhaps due to 

being overly optimistic or because of wishful thinking). Another explanation is that 

over time, as physical therapy sessions were undertaken, workplace absence 

increased and functional limitations became more apparent so that at least some the 

individuals’ interpretation of severity changed.  

As time progressed, participants also reported feeling a higher level of 

negative mood. The Stage 3 NA score (Mean = 18.48, SD = 4.96) was higher than 

Stage 2 (Mean = 12.61, SD = 1.66). While firm conclusions cannot be drawn, there 

are again a number of reasons why this may have occurred. First, as time passed and 

the overall ramifications of the injury were experienced, the injured worker’s mood 

may have negatively altered. Second, during the acute stages of injury, many 

participants were taking pain medication while at Stage 3, this had either ceased or 

been significantly reduced. As a result, negative mood may have increased as 

medication ceased, and the reality of the injury and associated functional limitations 

became more apparent. Also of interest is the change in individual mood items. In 

Stage 2, a majority (94.5%) of participants felt little or no irritability. However, at 

Stage 3, only 32% of the sample indicated they felt little or no irritability. In fact, of 

the ten NA items measured at Stage 3, irritability was the highest reported mood 
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(Mean = 2.80, SD = 1.53). Although the cause of this increase in irritability is not 

known, it may be attributed to the fact that as time passed the full extent and 

ramifications of the injury were realised. What can be confirmed from the qualitative 

interview data is that many injured workers took their negative mood out on their 

partner. However, as no one made any specific comments that their partner was a 

source of irritability while recovering from their injury, this behaviour appears 

unwarranted.  

Expectancies about overall recovery also changed over time. During the 

acute stages (Stage 2), 74.9% of respondents were expecting a complete recovery 

while at Stage 3, 44.0% were expecting a complete recovery. Again, at least some 

respondents’ interpretation of severity and therefore outcome appears to have 

become less optimistic and perhaps more realistic over time. 

The influence of each variable on overall RTW outcome. 

In addition to finding more about the experiences of the injured worker, a key 

objective of this research was to identify significant predictors of recovery at 

approximately 28 days post injury. Specific research questions were: ‘Which factors 

predicting a delayed recovery can be predicted during the first 4-5 weeks of the 

recovery process?’ and, ‘Is injury severity the best predictor of delayed recovery 

during the first 4 -5 weeks of recovery?’ To test both these questions three models 

were created and by combining a number of factors, the most powerful set of 

predictors was found.  

Interestingly, a number of potential determinants (e.g., pain, PTSD) included 

in the models proved not to be related to delayed recovery, despite previous studies 

finding them to be significant. When additional predictors were added (including 
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some that had not been measured in previous hand injury research), logistic 

regression analysis revealed that injury severity, number of people in household, 

negative affect and locus of control were each significant predictors of delayed 

recovery. Of these, locus of control was the strongest. These results raise several key 

issues. 

First, although injury severity was found to be a significant predictor of 

delayed recovery (as it was in Stage 2), it was not the most powerful predictor of 

RTW outcome. This is inconsistent with previous research findings that found injury 

severity was the most important factor in predicting a delayed recovery (Campbell et 

al., 1996; Matsuzaki et al., 2009; Wong, 2008; Mink van der Molen et al., 2003; 

Urso-Baiarda et al., 2006; Watson et al., 1998). The reason for the inconsistency is 

likely to be attributed to the fact that those studies did not include such a broad range 

of potential predictor variables.   

Second, living alone was found to be a significant predictor of a delayed 

recovery outcome. This is consistent with Stage 2 findings and provides further 

evidence for the importance of this factor. Along with injury severity, this was the 

only factor that was significant at both the acute stages and between days 28-35 of 

recovery. As discussed in Chapter 5 the negative influence of living alone on RTW 

may be attributed to performing a greater level of functional activities than for those 

who live with others, increased feelings of isolation or maladaptive coping strategies, 

however, further research is warranted. 

Third, identifying that personal control is the most powerful biopsychosocial 

predictor of delayed recovery is an extremely important finding. While the 

importance of personal control was confirmed in Stage 1 qualitative findings (in 

which workers who had returned to work in a relatively straightforward manner 
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attributed this to taking personal control over their outcome while those with a 

delayed recovery lacked this same sense of control and instead felt a sense of 

helplessness) the quantitative results provide further evidence of the importance of 

this prognostic variable when assessing outcome.  

Only two other studies have identified the importance of personal control on 

outcome after a hand injury. Qualitative research conducted by Gustafsson, Persson, 

and Amilon (2000) entailing interviewing hand-injured patients within 8-20 days 

after their injury, revealed personal capacity (defined by the authors as a ‘strong 

belief in one’s own capacity to manage the situation’), which closely resembles 

personal control, was used. This provided evidence that the strategy of taking 

personal control may be apparent early in the recovery process. Whether these 

strategies were used by those who successfully RTW is unknown, as Gutsfsson et 

al.’s study did use RTW as an outcome measure. Research by Chan & Spencer 

(2005), using both a qualitative and quantitative approach included RTW as an 

outcome variable and found that within the first 6 months post-injury, people who 

had successfully RTW used the ‘doctor within’ to assist in their adaptation to the 

injury. The term ‘doctor within’ was coined by Brand and Yancey (1993) and 

closely resembles taking personal control. However, the sample size from that study 

was small (n = 5) and by having a much larger sample size this study provided 

stronger evidence for the influence of this variable. 

Finally by identifying the significance of the negative influence of NA on the 

RTW outcome, this offered a unique contribution to the field. An extensive literature 

review did not reveal any previous studies that used the PANAS as a research tool 

when examining recovery from hand injuries. In fact, only recently has the PANAS 
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been recognised as an effective tool to use when researching rehabilitation in 

medicine (Ostir, Smith, Smith & Ottenbacher, 2005).  

Although conclusions cannot be made in regards to how NA delays RTW 

outcome, Watson, Clark, and Tellegen (1988) identified that NA represents a level of 

general emotional distress. Those with a higher level of NA may find that the level 

of distress compromises their overall RTW outcome. Further research exploring the 

influence of NA on outcome is warranted.  

Summary 

Injury severity, number of people living in household, negative affect and 

personal control each played a significant role in predicting a delayed recovery. Two 

of these factors, injury severity and number of people in household, were found to be 

significant predictors of delayed recovery at the acute stages (Stage 2). However, the 

difference is that at this later stage, injury severity is not the most powerful predictor. 

The combination of these factors (as presented in Figure 6.2) presents a profile of an 

‘at risk’ patient that can be identified during the first 4-5 weeks of recovery. 

Although each factor influences outcome, the contribution of each variable differs in 

its effect, with personal control being the most powerful. While the influence of the 

biomedical variable (injury severity) has been addressed in previous RTW literature, 

the influence of psychosocial variables such as number of people living in 

household, negative affect and personal control important new contributions in 

relation to recovery from hand injuries. 
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Figure 6.2. Significant predictors of a delayed recovery during the sub-acute stage. 

Qualitative Data Analysis 

Information from the audio recordings was transcribed by the researcher. The 

transcripts were then reviewed and examined numerous times to identify and code 

the emerging patterns, using qualitative content analysis (Morgan, 1993). The 

grounded codes were then arranged into common themes. The process was 

continued until no new themes appeared (DePoy & Gitlin, 1994). Four major themes 

were identified: boredom, isolation, a strong desire to return to work, and inability to 

pursue leisure activities/hobbies. Each is discussed as follows. 

Boredom. 

When injured workers spoke of their recovery experience, boredom was a 

word that was constantly used. ‘It was good for the first two weeks then the boredom 

sets in. Every single day is the same.’; ‘I have never been so bored.’ 
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Many watched television or slept, which they also found boring. ‘I was very, 

very busy before this in my life. Twenty-one days at home, what a nightmare. I sleep 

and watch TV. It’s so boring.’; ‘Waking up is depressing, you think of your day and 

what you are going to do. It is depressing. You eat breakfast and watch TV and then 

what? It’s so boring.’ 

Some attributed their increased drug and/or alcohol consumption to boredom. 

‘I am drinking a lot more, especially early evening, before it used to be just on 

weekends. I am just so bored’; ‘I am smoking a bit more pot as I have all this time 

on my hands. Then I binge on beer on the weekends’. 

Apathy was also attributed to boredom. ‘Even though I am so bored I can’t 

finish a job. I can paint a house in four days, now I do nothing. I am trying not to let 

it get me down.’; ‘Last week I played online games, this week even they are 

boring.’; ‘I can’t even be bothered seeing my mates.’ 

Isolation. 

In addition to boredom, many spoke of feeling incredibly isolated. Many 

injured workers had not returned to work on light or alternate duties during the first 

28 days of recovery. They indicated that this decision was at the employer’s and/or 

doctor’s discretion. ‘There is work I could definitely do. The boss says don’t come 

back until you can do your job.’ The alternative was that the injured worker 

remained at home. Participants on this path spoke of feeling increasingly isolated, 

missing social contact and feeling that they were not part of ‘life’. 

Life is going nowhere. I am frustrated for sure. The sense of sitting at home 

by yourself and the world is going by without you, on the sidelines, waiting 

to get in is terrible, because my life has stopped. You get fulfillment from 
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being part of that life and I won’t get that feeling until I go back to work. I 

feel so alone looking in. Lots happens for my mates in their day. Because 

they do a full day’s work, they deserve a beer. How can I go to the pub and 

join them, I don’t deserve it. I sit home, alone. 

Other comments included, ‘I need social contact. WorkCover is paying a lot of 

money to keep me home going mad.’; ‘I hide at home and feel so out of touch, I 

don’t even go to my kids’ sports games.’; ‘I have started going to the pub at 3pm, 

just to get socialised. It’s stressful being home all day.’ 

A desire to return to work. 

Participants’ desire to return to work was very strong. They stated that 

despite their injury not being healed and not being able to perform their previous 

duties they wanted to return to work. 

I am ready to go back and the boss is ready. I am flat, negative. I have 

withdrawn totally and I feel useless. I feel so out of the loop at work. My job 

requires massive hand movement so I can’t go back. I want to. They don’t 

have light duties at work but I would love to go back. 

I want to go back to work because they need me. Without me, production 

stops. If I don’t go back it will hurt everyone, my mates, their money stops 

and the company suffers. I mean, I am in pain at home, may as well be in 

pain at work. 

They missed the sense of achievement and purpose that work provided. ‘I 

want to go back.’; ‘My job is my future. If I can’t do it, I have nothing, I am 

nothing.’; ‘I get a massive sense of accomplishment when I achieve something at 

work. I miss this.’ 
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Due to the nature of injury, there was an added frustration. Not only could 

the injured worker not perform their paid work, but they also could not participate in 

many activities they enjoyed outside of work, particularly a favourite leisure activity 

or hobby. ‘I love playing golf, but I can’t hold the club.’ ‘I am a tinkerer, I make 

stuff in the garage on the weekend.’; ‘I love gardening but now my wife even has to 

mow the lawn.’; ‘I can’t play my guitar, my music is my life.’ 

Discussion 

The qualitative data analysis raised several interesting issues. First, during 

the recovery process, the typical injured worker had many commitments (e.g., 

attending physical therapy sessions, undertaking home exercises and ensuring all 

appropriate compensation forms are completed), as one worker stated, ‘It is a full-

time job trying to get the injury better and get back to work’. Despite this, the vast 

majority of participants were bored. There were many hours in the day without such 

commitments and this is when boredom and feelings of isolation set in. 

It appeared that during this time, many took part in relatively unproductive 

activities such as watching television and drinking alcohol. In a sense, participants 

attempted to justify this behaviour by attributing it as a response to being bored. 

Interestingly, although respondents’ interpreted these activities as ‘boredom busters’, 

they might be more appropriately defined as coping mechanisms. Quantitative data 

analysis of coping mechanisms enabled us to determine that during the ‘down time’ 

of the recovery process, the vast majority of participants used self-distraction coping 

techniques such as watching television, while another popular choice was drinking 

or taking drugs. In contrast, very few injured respondents reported undertaking any 

form of self-improvement or other such activities during the day, including physical 

exercise.  
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This sedentary approach, combined with an increase in drinking, appeared to 

have led to further negative ramifications. Quantitative and qualitative data analysis 

confirmed that many participants experienced negative changes to their body image 

(e.g., weight and muscle tone) and were very bothered by these changes.  

An obvious solution to counter the boredom and isolation was to return to 

work. Supporting this, most expressed a strong desire to return to work as soon as 

possible. Quantitative findings from the intentions scale of the planned behaviour 

model also revealed a strong desire and intention to return to work. However, in 

many instances, a lack of availability of light duties or the nature of the injury 

precluded this.  

In addition to countering the boredom and isolation, there was another 

pressing reason for wanting to return to work. Many expressed the view that they 

wanted to return to work because work defined who they were and provided them 

with a sense of meaning and purpose – that is, a critical part of their self-identity was 

missing as a result of the injury. 

The idea of work fulfilling a ‘psychological need’ has an extensive history. 

Within psychological literature, the notion of human beings having a strong 

dependence on work for self-esteem, identity and a sense of order emerged in the 

mid-twentieth century (Herzberg, Mausner and Snyderman,1959; Kornhauser, 

Durban & Ross, 1954; Maslow, 1954). According to Kumar (1981, p.64), with 

industrialism, work became placed at the centre not just of man but of history: ‘work 

is the means by which man makes himself. The question ‘who am I’?, which would 

previously would have been answered almost everywhere in terms of religion, 

family or place of origin could now really be answered only in terms of the 

occupation a man worked in.’  
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Despite the evidence that work is very important to the individual psyche, 

there is minimal research examining the personal impact of being unable to work 

because of an injury. Yet, this is a very important issue to examine. It has been 

argued that the importance of work will be revealed more by studying those who are 

not working as opposed to those who are.  

A classic study on the impact of not working (in this instance due to 

retrenchment) was conducted in Austria by Jahoda, Lazarsfeld, and Zeisel in 1933. 

Many workers in the village of Marienthal (located near Vienna) had lost their jobs 

and were unemployed. Researchers found that people with time on their hands after 

losing their jobs did not suddenly take up the violin, read more books or spend more 

time with their families. Without work, workers lacked a sense of time structure; 

they had little contact with others; they did not participate in collective activity or 

purpose; they suffered from a lack of status and a consequent loss of identity; and 

they lacked partaking in all regular activity. The authors concluded that work gave 

people their fundamental ‘sense of reality’ (Jahoda et al., 1933). 

Interestingly, there are a number of similarities between the qualitative 

findings from the Marienthal study, conducted almost 80 years ago, and those from 

this study. For instance, like the workers who had been retrenched, most injured 

workers also did not speak of undertaking activities such as learning a new language 

or skill (that did not require their hands), or reading while they were at home. They 

also suffered from a loss of identity and lacked a sense of time, structure, purpose, 

regular activity and routine. Many stated they wanted to return to the ‘real world’, 

which implied that for them too, as for the participants in the Marienthal study, work 

provided their sense of reality.  
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Jahoda (1982) later developed the theory of ideal mental health, which 

identified five categories that were thought to be vital to feelings of wellbeing. These 

were: time structure, social contact, collective effort or purpose, social identity or 

status, and regular activity. Each of these elements was missing for the injured 

workers in this study raising concerns over their wellbeing.  

The findings from this study and the Marienthal study raise important 

questions. For instance, in the case of recovering from a work injury is the task that 

the person returns to important? Or, should the worker return to work before their 

injury heals so that they can experience the social contact and regular time structure 

that work provides? It appears that the opportunity to return to work on any form of 

light duties, either at the employer’s place of employment or any other workplace, is 

likely to be extremely beneficial. If this is not a viable option, then group physical 

therapy sessions for the injured worker, gym membership, participation in voluntary 

work or anything that collectively provides social contact and a sense of purpose 

could be extremely beneficial to the injured worker’s overall wellbeing and feelings 

of self-worth. It may also eliminate or reduce feelings of boredom and perhaps even 

reduce alcohol consumption. Ultimately, RTW outcome could also be improved. 

Further research is warranted to explore this area.  

Summary 

Qualitative data analysis revealed that enforced absence from work tends to 

be an extremely difficult and unpleasant experience, marked by feelings of boredom, 

isolation, and loss of identity. Quantitative findings add further support to this by 

confirming that injured workers feel irritable and many turn to alcohol or other forms 

of self-distraction. 
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Understandably, the overwhelming majority of injured workers reported that 

they wanted to return to work as soon as possible. It is likely that this would provide 

them with a sense of meaning and purpose. If this is not a viable option, then other 

methods of social contact and meaningful interaction may also be beneficial. 

Fortunately, the injured worker can re-assure themselves during their time 

away from work with the knowledge that they will be back at work soon and life will 

return to ‘normal’. This is because in most cases, after a short interval, the injury will 

heal, there will be a satisfactory return of function and the injured worker will return 

to work (Dias, 2006).  
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Chapter 7: Group Requiring More than One Operation 

Chapter Outline 

This study was based on the hypothesis that delayed recovery can be 

attributed to psychosocial factors. However, within the total sample group (n = 263) 

a sub-group (n = 71; 26.9%) of participants required more than one operation, 

primarily because of a complication. An extensive literature review conducted prior 

to the study had not revealed this phenomenon and consequently this factor was not 

considered in the original study design. However, this factor could be potentially 

significant in contributing to delayed recovery, warranting its further investigation. 

Quantitative analysis of this sub-group’s data enabled the effect of more than one 

operation on overall RTW outcome to be measured. Qualitative data analysis 

identified the personal impact to the individual. This chapter discusses these 

findings. 

Data Analysis  

Data had been collected for this study over a finite time period (18 months). 

Injured workers were recruited during this period and most of them were followed 

up until they had returned to work. However, as the entry of participants into the 

study was staggered, the amount of follow-up time for individuals in the sample 

varied between participants. For workers injured in the latter period of the data 

collection stage, it was not possible to follow up their outcome due to the arbitrary 

cessation of the data collection stage. Therefore these participants were observed for 

a shorter period than were those recruited earlier in the recruitment period. At the 

end of the 18-month data collection period, the event (return to work) had not 

occurred for all participants and as a result, the time to event was not observed for all 
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individuals in the sample. It was impossible to know when (or whether) all 

participants returned to work, only that they had not by the end of the observation 

period. This created censored data, which is defined as those observations whose 

times to event are not observed completely (Borokova, 2002). Censoring creates 

unusual difficulties in data analysis, which cannot be handled adequately by standard 

statistical methods (Borokova).  

Potentially all participants in the study contributed valuable information and 

censored data could not be omitted from the analysis. Theoretically the most 

appropriate and credible analytical methods for handling and evaluating such data 

were with survival analytic methods (Haidar, 1997). This approach enabled the 

introduction of the concept of time into the analysis, by examining and modeling the 

time it takes for events (return to work) to occur, thereby enabling the use of all 

participants’ data (Altman & Bland, 1998).     

A survival model is defined by three distributions: (a) the probability density 

function; (b) the survivor function, which is the probability that an individual 

survives longer than time ‘t’ and (c) the hazard function, which is the conditional 

probability of failure during a very small time interval, assuming that the individual 

has survived to the beginning of the interval. The analysis can be further sub-

classified as follows: (a) non parametric. This can used if there is a dataset where no 

censored observations are present and where no underlying failure time (i.e., time of 

return to work) distribution assumptions are needed (e.g., Kaplan-Meier curves and 

tests of inference such as the log rank test); (b) semi-parametric, which assumes that 

the relative (proportional) hazard does not change over time, unless explicitly 

modeled to do so (i.e., via time-dependent effects of covariates); and (c) parametric, 

which assumes that the hazard function will follow a certain distribution. Examples 
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of this approach include: Gamma, Weibull and log-logistic. 

When examining the relationship between survival and one or more 

predictors, (usually termed covariates) the Cox proportional-hazards regression 

model (Cox, 1972) is the preferred approach (Haidar, 1997). It is the most broadly 

applied and widely-used method of survival analysis (Fox, 2002). Specifically, the 

ideal statistical method for return to work data analysis should be able to estimate 

and control for confounding, interaction, time-variation over follow-up and provided 

descriptions of effect-estimates such as relative risk or hazard rate ratio. Overall, the 

Cox proportional-hazards regression model and parametric survival analysis best 

meet these criteria (Haidar). Failing to use survival analytic approaches can result in 

less precise effect estimates. Further, a misleading effect estimate could result from 

the fact that other statistical approaches fail to give attention to a possible changing 

relative risk over time. Despite this, very few researchers in the return-to-work field 

have actually used survival analysis methods (Haidar). One possible reason may be 

that survival analysis methods may not be easily understood by readers of return-to-

work literature (Haidar).  

Two analyses were undertaken. First, the distribution of time to event for the 

given population (injured workers) was examined and second, the relationship of 

time to event to prognostic factors or predictors was modeled. In this study ‘time’ 

was defined as the number of days from injury to the event and ‘event’ was defined 

as the act of returning to work.  
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Results 

Data were analysed to examine the effect of having ‘2 or more operations’ on 

overall workplace absence. First, the censored data were managed using Survival 

Analysis/Kaplan Meier. At the time the 18-month data collection period ended, five 

people were censored. That is, five of the sample (1.9%) had not returned to work. 

As there was not a final duration of days of absence for these patients, the missing 

data needed to be handled appropriately. This was conducted by creating two status 

groups; Group 1 (n = 258) being those who had ‘returned to work’ and Group 2 (n = 

5) were censored, being those who had not returned to work on the day that data 

collection ceased.  

Survival analysis enabled the measurement of duration from day of injury to 

return-to-work day for all data. From the results of the analysis it could then be 

predicted that at a certain day, there was a certain percentage likelihood that the 

patient would or would not return to work. For instance, it could be predicted that at 

two days there was a very small (0.4%) likelihood that a patient would return to 

work; at 19 days there was a 7.0% likelihood; at 28 days a 10.0% likelihood, 

increasing to 29.3% likelihood at six weeks. At approximately 12 weeks (83 days) 

there was between 27% and 39% (32.7%+or -.06%) likelihood that the injured 

workers were not back at work. The standard error became greater as days of 

absence increased, due to the sample size becoming smaller. Results from the 

survival analysis are displayed in Figure 7.1 and 7.2. 
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Figure 7.1. How rapidly people returned to work according to number of days absent 

Most of the sample returned to work within the first 100 days. However, 

when patients had been absent from work from 100 days onwards, the curve started 

to flatten, particularly after 200 days, indicating that recovery, and hence return to 

work, became increasingly unlikely. 
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Figure 7.2. Likelihood of returning to work according to number of days absent. 

Figure 7.2 shows the percentage likelihood of returning to work according to 

days of absence. For example, at 100 days there was an approximately 60% 

likelihood that a patient would have returned to work. At 180 days there was an 

approximately 80% likelihood that a patient would have RTW. Within the lowest 

days of absence there was a very small likelihood but this increased rapidly over 

time and at day 50 it was approximately 50%. Table 7.1 shows the mean and median 

return to work duration. 
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Table 7.1 

Survival Analysis Results, Mean and Median Return to Work Duration for Group 

Requiring more than One Operation 

Mean Median 

Estimate SE 

95% confidence interval 

Estimate SE 

95% Confidence interval 

Lower Upper Lower Upper 

83.170 4.796 73.769 92.570 59.000 3.604 51.937 66.063 

a. Estimation is limited to the largest survival time if it is censored. 

Table 7.1 presents the results of the survival analysis which revealed the 

mean days of absence for the sample group was 83 and the median was 59 days. 

Data Analysis 2: Analysis of the Data with a Grouping Variable 

To determine whether patients requiring additional surgery had a greater 

duration of absence than did those requiring one operation, the mean recovery times 

for the two groups; the ‘1 Operation Group’ and the ‘2+ Operation Group’ were 

analysed. As time is a scaled variable, survival analysis was conducted to enable the 

comparison of the time periods of absence. Data were analysed using these grouping 

variables with Log Rank, Breslow and Tarone-Ware tests. 

Results of analysis 2. 

The Log Rank, Breslow and Tarone Tests indicated a significant difference 

between the two groups. Results are presented in Table 7.2. Figure 7.3 visually 

depicts the comparison in days of absence for Group 1 (1 operation) and Group 2 (2 

or more operations).  
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Table 7.2 

Test of Equality of Survival Distributions for the Second Operation Group 

 Chi-Square df p 

Log Rank (Mantel-Cox)          117.597 1 <.001 

Breslow (Generalized Wilcoxon) 84.905 1 <.001 

Tarone-Ware                    102.194 1 <.001 

 

 

 

Figure 7.3. Comparison of days of absence for Groups 1 (1 operation) and 2 (2 or 

more operations).  

As can be seen in Figure 7.3 the ‘1 Operation Group’ (depicted by the green 

line) returned to work more rapidly than did the ‘2+Operation Group’ (depicted by 

the blue line). When only one operation was required, the first person to return to 

work was at two days. When two
 
or more operations were required, the first person 
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to RTW was at 24 days. In addition, the duration of absence was much greater for 

those requiring a second operation. The longest duration of absence for a person 

requiring two or more operations was 575 days, compared with 212 days for a 

patient requiring one operation. The median and means of the two groups were also 

significantly different. Table 7.3 shows these differences. 

Table 7.3 

Mean Return to Work Time for Groups 1 (1 operation) and 2 (2+ operation) 

 Second operation required (first unsuccessful) 

 Second 

Operation 

Required (first 

unsuccessful) 

 

Meana Median 

 Estimate SE 95% Confidence 

Interval 

Estimate SE 95% Confidence 

Interval 

 Lower  Upper Lower  Upper  

 Yes 

 

 

161.673 12.706 136.770 186.577 150.000 4.114 141.937 158.063 

No 

 

54.234 2.314 49.700 58.769 48.000 2.721 42.666 53.334 

Overall 83.170 4.796 73.769 92.570 59.000 3.604 51.937 66.063 

a. Estimation is limited to the largest survival time if it is censored. 

As can be seen in Table 7.3, the median RTW for the ‘1 operation group’ was 

48 days and for the ‘2+operations group’ it was 150 days. Mean days of absence for 

the ‘1 operation group’ was 54 and for the ‘2+ operations group’ it was 162 days.  

Discussion 

Quantitative data analysis confirmed that hand injuries requiring two or more 

operations had a significant delayed return to work compared with those requiring 

one operation. Although this would seem to be an intuitive finding it is still 

important. This apparent connection between the number of operations and delayed 

return to work has not been extensively explored in the hand surgery literature. 
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While a few articles have been published that address the functional and financial 

impact of complications associated with treating acute hand injuries only one was 

found that examined the effect on overall return-to-work outcome. That study was 

conducted more than 40 years ago (Gardner, Goodwill, & Bridges, 1968) and found 

that post-operative complications in a sample of fractures of the wrist and hand had 

delayed return to work.  

Data from the current study strongly indicated that the need for multiple 

operations led to a worse outcome with respect to return to work. In this study more 

than 25% of the sample required more than one operation. Analysis of the data also 

indicated that each case in this sub-sample involved an unplanned return to the 

operating theatre. There are a number of possible explanations for this unplanned re-

operation rate. These can be divided into injury, patient and surgeon factors. One 

possibility is that the study included a high percentage of severe and complex 

injuries leading to sample bias. However, analysis of the injury severity data 

amongst this group demonstrated that this was not the case. Seventy percent of the 

sample group had an injury with mild/moderate severity (mild 31.7%; moderate 

32.9%) and 30% had an injury that was classified as severe/major (severe 17.1%, 

major 12.9%). A second possibility is poor patient compliance with post-operative 

instructions. Patients not sufficiently resting their injured hand as required after 

surgery or not following surgeon and/or therapist instructions could have 

compromised the healing process. Although patients’ adherence to home therapy 

was not measured, it can be confirmed via patient records that each patient within 

this group attended all scheduled therapy appointments and complied with session 

requirements. A third possibility is that the initial treatment or operation was 

suboptimal. Acute hand injuries are often misdiagnosed and the level of expertise to 
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perform the required surgery is frequently not available (Dias, 2006). In the total 

sample, 84.10% of patients were treated by a non-specialist hand surgeon, while the 

remaining 15.9% were treated by non-specialist hand surgeons. The re-operation rate 

in the hand-surgeon group was less than five percent (4.76%) while in the other 

group that received surgery from non-specialist surgeons it was much higher 

(31.08%). The data indicated that poorly executed hand surgery can have profound 

adverse consequences in terms of both financial costs (due to increased medical 

costs) and overall recovery outcome.  

There is literature to support this conclusion. According to Dias (2006) the 

specialty of hand surgery is universally undervalued. Hand injuries are rarely life 

threatening and can appear trivial. However, they are deceptively complex and 

demand a high level of technical expertise. Health providers, government bodies and 

the medical profession have a tendency to trivialize hand surgery (Dias). This has 

resulted in hand surgery units throughout the world lacking appropriate funding and 

support. Hand surgery is not appropriately remunerated when compared with other 

types of surgery (Dias). Consequently, there is a shortage of plastic reconstructive 

and orthopedic surgeons trained in this specialty. As a result, non-specialist surgeons 

often operate on acutely injured hands with the potential for a poorer outcome 

(Dias). 

Based on this information, there may be situations whereby although a 

surgeon treating an acute hand injury has a responsibility to ensure that they have the 

adequate skill to perform a hand injury surgery, they may over-estimate their ability 

due to the misperception is that hand surgery is ‘easy’. The reality is that the injury 

may be more complicated than it initially appears and the complexities of the surgery 

may be above their skill level, potentially leading to inappropriate treatment and 
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post- surgical complications.  Without an increase in the number of research papers 

highlighting the potential ramifications of poorly executed hand surgery and 

promoting the level of expertise required to undertake hand surgery, there will be an 

ongoing failure to recognize the considerable disability of poorly performed hand 

operations. The current study significantly adds to the current research by providing 

further evidence that if management of acute hand injuries is sub-optimal, not only 

does the patient suffer in terms of functional limitations, but the overall return to 

work outcome is also compromised. 

Qualitative Data Collection 

The sample was obtained from patients who had taken part in stages 2 and 3 

of the study and who had presented to a local hand therapy clinic for ongoing 

treatment. Specifically a sub-group (n = 71) of patients from the original sample (n = 

263) required more than one operation and consequently were receiving ongoing 

physical therapy. As the researcher was based at the hand therapy clinic for a period 

of almost two years, they were able to identify and access patients returning for 

regular therapy.  

Hand therapists were also able to provide ongoing information about 

patients’ current status. The researcher approached potential participants while they 

were in the waiting area prior to their therapy session. They were invited to continue 

participating in the study by talking with the researcher about their recovery process. 

Of the 30 approached, 27 agreed to participate. One participant was incredibly angry 

about their recovery experience and declined to participate, two others were 

considering legal proceedings against their employer and also declined to participate. 

Voluntary consent to participate in the study was obtained by the recipient verbally 

agreeing to participate. The interview was scheduled to commence after the 



Recovery from Acute Traumatic Occupational Hand Injury 153 
 

 

treatment session with the hand therapist. If the participant was unable to attend at 

this time, another mutually agreeable time was arranged. All interviews were 

conducted in a private consulting room located at the hand therapist’s premises. The 

interviews were unstructured and there were no set time restrictions. Most lasted for 

up to 60 minutes. 

Analysis of Qualitative Data 

Data from the audio recordings were transcribed by the researcher. The 

transcripts were then reviewed and examined numerous times to identify and code 

the emerging patterns, using qualitative content analysis (Morgan, 1993). The 

grounded codes were then arranged into common themes. This process continued 

until no new themes appeared (DePoy & Gitlin, 1994). 

Results 

Participants reported experiencing a range of responses to their situation. The 

following extract provided insight into the broad range of thoughts and emotions. 

I am going bonkers. I have been off work for six months and it has all 

merged into one (the days). I am unable to do anything. I am concerned about 

later in life, what am I going to do? I have kids, I was in a new job I had just 

started with the company. I still rate my injury as 3 out of 5. I mean I am not 

dead. What I tell myself all the time is ‘it will be alright?’ ‘I will be back at 

work soon’. Nobody told me it was going to take six months, no one 

mentioned the tendons in my hand were damaged, I read this myself in one of 

the reports. Whatever happens, happens. But it’s shit. I mean, look at me. My 

skinny arms are bothering my wife. I have a walking machine at home. I am 

trying (pause). I don’t know, what do you do you know? 
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An analysis of the data revealed two themes that were also identified in the 

Stage 1 qualitative analysis (acceptance and downward comparisons). Three 

additional themes were also identified in the Stage 2 qualitative data analysis 

(boredom, feeling of isolation and the desire to return to work as it provided a sense 

of purpose). In addition, several new themes also emerged. Each is presented in 

extensive detail in Table 7.4. 

 Realisation that the injury was not healing as expected 

 Emotional impact  

 Hand may never be the same 

 Uncertainty about the future 

 Perception by others 

 Financial pressure 

 Body image –increase in exercise, taking control 
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Table 7.4 

Summary of Themes that Emerged from Stage 3 Qualitative Data Analysis 

Theme Summary Illustrative verbatim comments 

Realisation the injury 

had not healed as 

expected and further 

surgery was required 

Participants spoke of how they came to the 

realisation that the injury had not healed as 

expected and that additional surgery was 

required. 

 

 

Many had sensed that something was wrong. 

Feelings such as fear, disappointment and 

disbelief were experienced when they were 

faced with the reality that recovery was not 

as expected. 

The first 3 months were really, really hard and then you find out your 

diagnosis is wrong. It can only get better from now on.   

I had a fracture, the doctor placed a pin in and it failed. I needed a 

second op, it was so disheartening.   

Four weeks after the plaster came off my wrist was still funny. An MRI 

showed a torn triangular fibro complex. I was devastated. 

I had to have it further investigated (at 12 weeks). The MRI revealed a 

crush injury. 

My anxiety peaked 5-and-a-half weeks after surgery. I realised 

something is not right here. It was a shocking experience and has been 

ever since. 

It didn’t feel right, at four weeks I was referred to another surgeon, 

At 12 weeks I insisted it was investigated, I just knew it wasn’t right 

and an MRI revealed more damage. A different doctor had said there 

was nothing wrong.   

I have been referred to a specialist, I am so worried. 

I needed a second op; it was so disheartening.  

It all went horribly wrong. I needed another operation. It has been a 

nightmare 

Emotional Responses 

 

As expected a range of emotions were 

experienced. Some spoke of feeling upset 

and prone to crying. 

Cry? I bawl my eyes out, like a baby. I tell you it’s embarrassing but 

once you start you can’t stop. 

I am so stressed, I actually go into my room and cry, my wife has no 
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Some broke down and wept during the 

interview 

Others indicated they were experiencing 

negative moods 

 

Others felt depressed 

Almost every participant strongly made a 

point that these emotions were completely 

out of character and that normally they can 

handle life’s challenges. 

idea. I am broken. 

I am always upset. 

Four months after the injury and I am in a spin. I thought I would be 

back into it, it has been a shocking experience (weeps). 

I cried a couple of times in the doctor’s surgery. This is completely out 

of character. It is frustration and everything rolled into one. I am a 

mother, I have to stay strong and keep the house going (breaks down 

and weeps). 

I am good at coping but I do get aggro. 

I am hostile to others. 

I am so irritable, I lose my patience with anyone around me, I have a 

short fuse since all this. 

I have a short attention span and am always impatient these days. 

I am irritable and cranky. 

Little things are setting me off. 

The injury has taken it’s toll on me, I am so depressed, this has never 

happened to me. 

I am not a complainer but this injury is life changing.  

I am going crazy. I am not in control of this situation. I can manage 12 

people at work, but when it comes to myself, I am not good.  

Realisation that 

despite the additional 

treatment, the injury 

may not completely 

recover 

 

Injured workers in this group were faced 

with the reality that their injured hand may 

never fully recover.  

 

After two ops I am worried about my recovery. I don’t expect a full 

recovery, I am an optimistic person but this is my reality. 

My hand is stuffed, I expected it to get better; it has been 2 months. It 

will never be 100%. This has stuffed my future work opportunities.   

I only have 15% movement in my hand these days so I am realistic 

about it not getting better. 

The doctor said it will be 100% provided I do the right thing, but I am 

unsure.  

In the doctor’s mind he had done his best. I don’t think it (the hand) is 
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going to get any better from here. 

I expected a full recovery but I am now unsure. I am grasping on to the 

hope that it will all work out. My husband and kids have bore the brunt 

of this (my wrist was not set right in the first instance). 

Fear of the future As participants faced the reality that their 

hand may never be the same again, they also 

began to worry about their future, 

particularly in regards to their work. 

 

As a tradesman you need strong hands. It is precise work. I am so 

worried about my future.  

I am very worried about my future. Will I have a job? Who will want 

me? 

I love my job. I worry am I ever going to be able to do my job again. I 

have to work. 

This (the hand injury and subsequent operations) has stuffed my future 

work opportunities. I am so worried, four kids and a mortgage, what do 

you do? 

I can ‘t sleep well as I keep thinking what is going to happen. I am 

scared. I feel I will lose my job.  

I worry frequently about the future; I hope I don’t get sacked. 

Physical changes The visual impact of the injury was raised. 

Many spoke of experiencing either weight 

loss of weight gain or a combination. 

Either way, they did not like it. 

Weight changes were attributed to being 

unable to participate in normal physical 

activities or due to inactivity 

A loss of muscle tone in the arms was a 

major concern for many. 

There were adverse health effects associated 

with the weight changes 

 

There is a physical stigma associated with this deep cut, look at it, I am 

a freak.  The surgery was sloppy, messy surgery, every time I look at it I 

am bothered, I wished I didn’t do this. I wish they (the first surgeon) 

had left me alone. 

I hate wearing this caste, everyone stares at me. 

My weight has gone up and down. 

I have put on weight and I hate it. 

I am so skinny, look at me, I am wasting away. It’s horrible 

I used to play rugby all the time and tennis and I can’t do that and I 

have stacked the weight on. 

I used to run, surf and do gym 4-5 times a week. I feel like a slob.   

I love to keep busy, I used to do weight training. So far I have lost 3kg. 

This bothers me.   
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The most frustrating thing is I can’t work out and my muscles are 

getting smaller. 

My arms are getting thinner, I can see it. 

I used to be very active, now I just watch TV. I have put on 20kg. My 

blood pressure and cholesterol are up 

Others’ reactions 

 

Participants spoke of other people 

trivializing their injury. 

They also spoke of others (primarily work 

colleagues and employers) having difficulty 

understanding why they were unable to 

return to work.  

Many felt they had to justify their position. 

 

As time progressed people at work contacted 

them less (if at all). 

 

 

 

Often the injured workers were subjected to 

demeaning comments. 

 

The lack of contact and support from their 

workplace made them feel they no longer 

fitted in. 

Many were resentful. 

Most feared they would ultimately lose their 

job. 

 

As I have hurt my left hand people say, ‘Oh that’s not bad’ but I am 

also a guitarist, I can’t even play a simple chord or scale. It is bad. 

People think they can’t see anything chopped off so they say why can’t 

you do anything, you still have your hands.   

 

My boss was really helpful at the start but as it has turned into 

something more serious, they have changed. They think I am faking. My 

boss snatched my (workers compensation) form from me and slammed 

it on the desk. No ‘Hi, how are you?’.   

 

You hurt yourself and look what happens, your name gets banged 

about. The way work has treated me is the biggest downside, they say, 

can you believe this ‘How’s your holiday?’. 

My mates (people at work) don’t understand it. Others have injuries, 

some even the same injury, and they all come back, but I haven’t. It’s 

one of those things. They call me ‘Where’s Wally’. I don’t make fun of 

it, it is very daunting. 

I am on the path to recovery after this next operation, but my arm is 

still in a strange position. I have had fights on the phone with the boss 

about this, like I have to justify it. Take a look at it. 

I have had no contact from my boss, except to say, ‘Don’t come back 

until you are 100%’. I am no use to them. 

I am not a bludger you know, this thing has got so bad. No one calls me 

from work and a mate there told me they have been told not to talk to 
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me. The longer you are away, the worse it gets. 

They look down at you. At work one called me a hypochondriac, 

another said, ‘Had a nice holiday?’.  

At work they say, ‘Here comes the part-timer’. 

I am thinking about a new career, I don’t belong there anymore if 

that’s what these workmates, my friends I thought, are really like. 

I have so worked so hard there, given them my life really and they have 

treated me like dirt. All my friends are at work. I am just so lost. This is 

all taking so long. I am re-assessing why do I even work there? Who 

wants to spend their life working for people like this?  

My manager will shift me into a different job and I don’t want that. It 

could be a worse job and that’s not fair. 

This return will be very short term. You watch, they will move me 

along. 

Let’s face it, who wants a worker that has been on compo? 

Thinking about my future keeps me awake at night. I have been 'put 

aside’ at work, I feel I will go back for a short time. The boss is the 

owner and he won’t talk to me any more.  

Financial 

Ramifications 

 

The extended period of absence also had 

major financial ramifications.  

Even workers receiving 100% benefits 

expressed concerns 

Many spoke of having to forgo ‘luxuries’ or 

‘entertainment’. For others the lack of 

finances was even more prohibitive. 

When the injured worker was the main 

income earner in the home it impacted 

others in the family. 

 

Financially this has had a huge impact. 

There is no overtime and I rely on this. 

I miss my kids but I don’t have the money to see them. 

My wife and kids depend on my  income 

The operation was in Brisbane, I live in the Gold Coast. I have to drive 

back and forwards for check ups. Petrol costs add up, I get parking 

fines. This all adds to the stress. 

Life changes when you have less money. I get depressed when the bills 

come in. Others spoke of anxiety. I worry about my future, the money, 

the bills and my problems. Money is my biggest worry.  

I am financially burdened and afraid of the future. 
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The cost of attending medical appointments 

was also expensive. 

In some instances a lack of money impacted 

the participant’s mood and emotions. Some 

spoke of feeling depressed. 

Some spoke of taking alternative measures 

to improve their financial situation: 

At the extreme, financial pressure influenced 

a worker’s premature return to work, even 

though it compromised their health. 

 

 

This has had a big impact on my life. I have been gambling to try and 

get some extra money. 

My return to work was purely financial, I said it (the hand) was better, 

when it wasn’t. I had to get back. It wasn’t really, but I needed the 

money. 

 

 

 

Remaining positive  

 

Despite the adversity, many remained 

positive. 

 

 

 

 

Some found this more difficult. 

 

I have never had a worse time in my life but you have to stay positive. 

 I am nervous about the future but I don’t want to think the worse so I 

remain positive.  

In the back of my mind I am worried, it never goes away, I stay 

positive. 

I still can’t clench my fist but I will work on strengthening it, this is just 

a glitch in my life. 

 

This has affected my whole family, not so much financially but all the 

extra stuff my wife has to do. My son has cystic fibrosis and we have to 

do stuff daily. It is hard to put a different light on it to make it seem 

more positive when it is (the hand) not getting better. 

 

Acceptance 

 

A common theme of acceptance and getting 

on with life also emerged. 

 

The doctor told me I will never be 100% and to know your limitations. 

There is nothing I can do about it but get on with it.   

I have no choice but to live with this.  

I was hoping for 100%, now I will be happy with 80%. It’s an injury, I 
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have got to get on with it and do the best I can. 

I think I am stuck with this injury now. My finger may have a bend it in 

and I may have pins and needles in my finger. I just want to get on with 

life 

Downward 

comparisons 

 

Many compared themselves to worse 

situations in an attempt to feel fortunate for 

what they had, as opposed to what they did 

not. 

 

My hands are everything so I am glad it is not my right hand. 

I am lucky not to have lost my whole hand. 

A lot of people are worse off than me. 

This is the worse thing ever that has happened to me, besides a death in 

the family. 

It could have been worse, it could have been cancer. 

My injury will affect the way I work in the future but I think of people 

with worse injuries and they have adapted well.   

 

Return to 

participation in 

meaningful activities 

A small group who had been absent for a 

long period of time spoke of returning to 

participate in meaningful activities. 

 

This primarily involved exercises that did 

not require use of the hands. 

Some undertook self improvement or made 

future plans: 

 

 

Doing some exercise has been really good, running with a mate, 

fluctuates my energy, makes it go up. I am also cutting back on alcohol, 

a bit of a health kick. 

I have started jogging and soccer – use my feet not my hands (to 

socialize). 

I have been getting up and doing beach walks and squats and sit-ups. It 

gives me something to get up for. 

I am doing leg weights and going to the pool and lying by it – just to 

see people exercise.   

I like to keep busy and keep my mind busy, I am enquiring about TAFE 

courses. 
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Discussion 

This study provided a unique contribution to the field. To date, it appears that 

no other study has examined the impact on individuals having a hand injury that did 

not heal as expected and that sometimes required further surgery. Qualitative data 

analysis was undertaken to examine the impact of this experience on the individual. 

Nearly all participants were extremely willing to take part in a discussion about their 

recovery experience. Consequently the information gathered was extremely rich.  

Patients were extremely keen to talk about their experience, which indicated 

that they previously had not had the opportunity to do so. This finding is consistent 

with those from a study conducted in South Australia (Auty, 2003), which used 

qualitative interviews to examine the return-to-work process. Auty found that injured 

workers really wanted to talk about their experience. Similarly, the author reported 

that many participants became extremely distressed during the interviews. However, 

there was a marked difference between the current sample group and Auty’s sample. 

In Auty’s study a number of participants talked about suicide, either persistent 

thoughts or having seriously contemplated it. No participants in this study reported 

such thoughts. 

Results revealed that not only did participants who were required to have 

more than one operation experience three of the themes raised by those who had not 

returned to work within the first 28 days after surgery (boredom, isolation and a 

desire to return to work) but also that there were many unique experiences faced by 

this group. As participants came to terms with the unexpected reality that their injury 

was not healing as expected and that further surgery would be required, so their 

recovery journey became much darker. Put simply, their future had changed.  
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It is logical for participants to expect that after surgery for their hand injury a 

natural healing process will occur, physical therapy will be undertaken and in time 

they will return to work. Medical research has confirmed this pattern and many 

participants spoke of knowing work colleagues with similar injuries who had 

returned to work without any major delays. Understandably when participants 

became aware that their own circumstances were different and that their recovery 

was not straightforward, they experienced a range of emotions. 

Many spoke of being teary at home and some demonstrated this during the 

interviews. The fact that they shared this information with the interviewer indicated 

both a relationship of trust and a desire to let these emotions out. 

Participants also spoke of experiencing negative moods such as irritability or 

anger. Although most attributed this to the fact that they could not return to work, 

another potential cause of the negative moods could also be attributed to other 

factors associated with the injury and identified in the data. These included financial 

pressure, isolation, fear of re-injury and uncertainty about the future.  

Many participants indicated that their negative moods tended to be directed 

towards their spouse or partner. However, it appeared that this anger was misplaced 

as participants did not indicate being frustrated with their partner. Interestingly, 

minimal anger was also expressed or directed towards medical staff despite the fact 

that many participants attributed a major cause of their delayed return to work to 

medical complications or misdiagnosis. This may be because they realised that, 

despite this, the medical staff were ‘doing their best’ and that they were subject to 

human failings.  
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Many participants also revealed their disappointment that their work 

colleagues or employers doubted the extent and severity of their injury. As a result, 

they felt increasingly isolated from the workplace. At times work colleagues made 

fun of their delayed absence, particularly with comments inferring that that they 

were on a ‘holiday’. This may not be due to malice but more to human perception. 

According to Jureidini and Poole (2003) people tend to define leisure as the opposite 

of work, with leisure referring to ‘free time’ and ‘rest’ from work. Based on this, it is 

conceivable that when an injured worker is absent from the workplace, other people 

may perceive that they are experiencing an extended period of leisure. When the 

period of absence is extended, that perception may be exacerbated. The perception is 

so strong that at times, despite work colleagues or management being made aware of 

the unique circumstances surrounding the injury (e.g., from medical certificates, the 

injured worker communicating this or even by visually observing the injury) it 

appears that they did not alter their perception. 

Taken to an extreme, the injured worked can be labeled as ‘bludging’. 

‘Bludger’ is an Australian colloquialism signifying a lazy worker. Within Australian 

society, this is an extremely derogatory term. There has even been an infamous ‘Dob 

in a compo bludger campaign’ in Australia, which encouraged people to report 

others who they felt were unjustified in not working. The message is clear – no-one 

likes a bludger. Injured workers in this study voiced their concerns that they were 

being perceived in this manner. Their concerns appear warranted. 

A recent court case in Australia raised this issue. The Queensland Industrial 

Relations Commission (2008) found that the sacking of an injured worker, who was 

accused of being a ‘bludger’ despite his ‘unblemished’ work record, and who was 

assigned heavy work while on light duties, was harsh, unjust and unreasonable. 
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Although individual work records were not checked, most participants in this study 

stated that they were reliable, loyal, hardworking people. This made negative 

comments from their work colleagues even more upsetting. 

Another reason for experiencing negative reactions from co-workers may 

have been due to the fact that they had to endure an increased workload as a result of 

the injured worker’s absence. Previous research has found that a negative 

relationship with co-workers can develop throughout an injured worker’s absence 

(Clark, 2001; Rohe & Athelstan, 1982). This relationship can be detrimental to the 

overall return-to-work process as co-worker support is a predictor of improved return 

to work after an injury (Elfering, Semmer, Schade, Grund, & Boos, 2002; 

Hoogendoorn et al., 2002). Participants also expressed an underlying fear that 

returning to work would not improve fractured workplace relationships. Many felt 

that their employer and work colleagues would never accept them again, or if they 

did, then it would be short-lived and ultimately they would lose their job. 

Exacerbating the distress, was the reality that not only might their workplace 

situation not be the same again but that their hand might never be the same again 

either. Many were not expecting a full recovery. However, participants were divided 

in how they interpreted this information.  

Despite the fact that all respondents in this group ideally wanted a complete 

recovery, some felt that they had no choice but to simply accept that this would 

never happen and move on. Others spoke of ultimately returning to full functional 

capacity despite the odds. Irrespective of the individual’s interpretation of the 

situation, the overall goal was the same. They were going to ‘get on with life’ and 

remain positive. 
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Participants also spoke of others who were worse off than themselves and/or 

expressed gratitude for the fact that the injury was not as bad as it potentially could 

have been. These techniques can be conceptualized as making downward 

comparisons. Interestingly, both of the techniques, ‘getting on with life’ and making 

downward comparisons, reflect comparable Stage 1 findings (refer Chapter 4). In 

Stage 1, when participants retrospectively recalled how they managed the recovery 

process they spoke of taking control of the situation and making downward 

comparisons. The re-emergence of these themes strengthens support for the positive 

benefits of taking such an approach. 

Summary 

Hand surgery is often far more difficult than perceived. When a surgeon feels 

that they can perform an operation that is outside their area of expertise, or early 

clinical decisions need to be made, care should be taken. In addition to the possible 

financial or functional ramifications many additional factors need to be considered. 

In particular the question needs to be asked, ‘If this surgery is unsuccessful or if this 

injury is not managed effectively in the early stages, what impact will this have on 

the individual’?  

Results from this study have confirmed that if the injury does not heal as 

expected and further surgery is required, not only will it delay the individual’s return 

to work but also the patient’s emotional wellbeing will be compromised. Injured 

workers may become isolated and even ostracized from their workplace. Their 

physical appearance will be negatively altered, personal relationships will be 

impacted, they will be financially burdened, and their sense of identity will be 

challenged. Without doubt, these changes can have an enormous impact on the 

individual.  
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Participants attempted to overcome these obstacles through coping 

techniques of accepting the situation, taking personal control and making downward 

comparisons. While some comfort may be taken from this, care still needs to be 

taken to ensure that treatment in the first instance is optimal. Furthermore, whether 

the injured worker will ever truly fully recover, not just from a physical but also 

from both an emotional, social, financial and career perspective cannot be answered. 
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Chapter 8 Conclusion 

Chapter Outline 

Recovery from acute hand trauma is a complex biomedical and psychosocial 

process. The aim of this study was to contribute to the field by identifying predictive 

psychosocial variables that impede recovery. The key objectives were: first, to 

identify people at risk of a delayed recovery from an acute work-related hand injury; 

and second, to develop a refined predictive model of delayed recovery. This model 

can then be used to create a predictive screening tool to identify workers at risk for 

delayed recovery. Those patients deemed by the screening tool to be at risk of 

delayed recovery can be targeted for appropriate psychosocial interventions. Early 

intervention for at-risk individuals would be expected to produce better overall 

outcomes. This final chapter summarises the process and outcomes of the study, 

including its strengths and weaknesses, and the implications from its findings. 

Recommendations for improving return-to-work outcomes and future research ideas 

are discussed.  

Overview 

Despite the relatively high incidence of occupational hand trauma throughout 

the world, minimal research related to recovery has been undertaken. Most studies 

have been undertaken in the USA and Scandinavia. While previous research has 

identified several predictor variables that may delay recovery, these studies have not 

taken a multivariate approach and/or have lacked well-designed models to test the 

construct of return to work. 

In this study, a three-stage multivariate approach was conducted during the 

early stages of recovery. The aim was to assess a broad range of variables as 
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predictors of return-to-work outcome. Specific attention was paid to the acute and 

sub-acute phases of recovery.  

Quantitative Results 

Stage 1. 

Stage 1 retrospective interviews produced qualitative data that increased 

understanding of the injury recovery process. Themes of acceptance, taking personal 

control and making downward comparisons were revealed as successful coping 

techniques, while a lack of control and helplessness were themes associated with a 

delayed recovery.  

Stage 2. 

Stages 2 and 3 involved prospective studies undertaken to identify factors in 

the early stages of injury that impact recovery. By taking a multivariate approach, 

the most powerful set of predictors was identified.   

The best predictive model from Stage 2 (first 7 days of recovery) revealed 

three factors that significantly contributed to a delayed outcome: injury severity, pain 

and number of people in the injured person’s household. Of these, injury severity 

was the most significant. This model had a strong predictive success in identifying 

those at risk for a delayed recovery. The results not only provided further support for 

the importance of biomedical factors (injury severity and pain) during the acute 

stages, but also demonstrated the impact of the psychosocial variable, living alone.  

Stage 3. 

Stage 3’s (28 days after injury) best model also identified three factors that 

significantly contributed to a delayed outcome; injury severity, number of people 

living in the respondent’s household and locus of recovery. Interestingly, the 
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importance of biomedical factors decreased as time after injury increased. Pain was 

not found to be a significant predictor at this stage, and although injury severity 

remained important, a psychological variable – locus of control – was more 

powerful. Specifically, when the injured worker attributed successful recovery to 

external factors, they were five times more likely to experience delayed recovery. 

This highlights the importance of the injured worker taking personal control for their 

overall recovery process and ultimately their return-to-work outcome. Reluctance to 

take personal control of their situation was found to be associated with impedance of 

the recovery process. 

Implications. 

By conducting a large-scale multivariate study it was found that when a 

number of variables were considered simultaneously, only a small number of 

significant determinants of a delayed recovery were found. Interestingly several 

factors that had been identified in previous studies were not found to have a 

significant relationship with overall outcome in this study. One example is the 

stigmata of PTSD, which have been identified as ‘warning signs’ of delayed 

recovery (Rusch et al., 2003), but which were not found to be significant predictors 

in the current study.  

Findings from this study did not negate the importance of the effect of 

biomedical factors on recovery. When considering a large number of predictor 

variables during the acute stages of recovery, pain and injury severity were both 

found to be significant predictors of delayed recovery. Injury severity was also a 

significant predictor at the sub-acute stages. However, the results indicated that 

relying solely on injury severity would not adequately reflect the full range of 

variables operating to predict outcomes. Specifically, biomedical factors must be 
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considered in conjunction with other, at times more powerful, psychological 

variables.  

Living alone, a variable not examined in prior hand injury research, was 

found to have a negative influence on return to work. This may be attributed to the 

fact that daily living activities require hundreds of fine hand movements each day. 

Injured individuals living alone have to perform many of these functions themselves 

while those who live with others have assistance. Consequently those who live alone 

may unavoidably use the injured hand more frequently, potentially compromising 

recovery. In addition the sense of isolation experienced by hand-injured patients who 

are already absent from the workplace, is exacerbated for those living alone. They 

are at increased risk of adopting maladaptive coping strategies such as alcohol and 

substance abuse. Social isolation therefore has significant negative implications for 

both physical and psychological recovery and is an important independent 

prognostic variable when assessing outcome.  

Discovering the importance of locus of control on return-to-work outcome 

was another key finding of the study. Patients demonstrating an external locus of 

control, where the success of their recovery was considered beyond their control, had 

poorer outcomes. Not only does this provide another unique contribution to the field, 

but it also has implications for treatment. Unlike injury severity, this factor is 

potentially modifiable with appropriate psychological intervention. The findings that 

living alone and locus of control are significant and powerful predictors of delayed 

recovery highlight the critical importance of a biopsychosocial approach to the 

management of acute occupational hand trauma. 

The findings from this study can be used to create screening tools that could 

assist in identifying those at risk of delayed return to work. Two tools can be created. 
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One can be administered at the early acute stage (7-10 days after the injury) and the 

other at the commencement of the sub-acute stage (approximately day 28). 

‘Identified’ patients could be offered psychological assistance to overcome potential 

barriers. During the acute stages of recovery, intervention programs that would 

increase social contact for patients who live alone, and provide practical assistance 

with daily living tasks are likely to be beneficial. This could include the provision of 

home help for a few hours each day and group therapy sessions, which would not 

only provide a form of intervention, but also increase social contact. ‘At risk’ 

patients identified four weeks after injury may benefit from intervention focusing on 

enhancing individuals’ belief in taking personal control for their outcome. Screening 

tools that can be administered in the acute stages of recovery with targeted 

psychological intervention is highly likely to improve overall return-to-work 

outcomes. 

Currently there is no screening tool to identify those at risk. Generally it is 

only when a hand therapist or treating practitioner feels that the patient is not 

progressing as expected or ‘not coping well’ that the patient is referred to a 

psychologist for intervention. This tends to be when the injured worker has been off-

work for approximately six months, which is too late because by this stage the 

likelihood that an injured worker will ever return to work are slim (Guleserian, 

2002). Even when a referral occurs, there is currently no specific intervention or 

protocol for treating hand-injured workers. Furthermore, some current treatment 

approaches may be invalid, particularly if they focus on what were thought to be 

causes of delayed recovery, such as attribution or PTSD symptoms, when this study 

has not shown these factors to be significant. 
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Qualitative results. 

Qualitative data analysis provided further insights into the personal impact of 

a hand injury on the worker. Irrespective of outcome, during the first four weeks of 

recovery, injured workers became bored, felt isolated and were keen to return to 

work. These responses were felt not only amongst patients with a delayed recovery, 

but also those who had a relatively straightforward return to work. As time 

progressed, these negative feelings tended to intensify. 

Work provides a daily routine, a sense of structure and purpose and social 

contact with others. The alternative to returning to work during the recovery period 

was to remain at home. While at home, the most popular ‘coping mechanisms’ were 

maladaptive, such as alcohol and/or substance use and often abuse.  

Implications. 

The unhealthy habits that many injured workers adopted during their 

workplace absence may explain why many experienced significant weight gain. Of 

further concern is that it is not known whether these behaviours, particularly drug 

and alcohol usage, normalised after the worker returned to work. There are obvious 

potential long-term health and social implications of using these maladaptive coping 

strategies even if the worker has a successful return-to-work outcome. 

Providing all injured workers, irrespective of outcome, with healthy coping 

strategies while absent from work is likely to be beneficial, not only to their hand 

injury outcome, but also in respect of their general health and wellbeing. Group 

information sessions and organised exercise activities may also be beneficial, not 

only for the social contact provided, but also as a tool to educate the injured worker 

about the importance of exercise and healthy lifestyle habits. 
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A sense of purpose appears to be critical to the overall wellbeing of the 

injured worker. Many workers in this study were not offered the option of returning 

to light or modified duties at their place of work. The opportunity to attend the 

workplace to undertake light duties is another recommendation of this study. In 

addition to providing a sense of purpose it also enables the worker to experience a 

daily structure and access to a social network.  

Contribution to current psychological theory. 

This study also employed theoretically sound frameworks that further 

enhance our understanding of the theory of planned behaviour (TPB) and the self-

regulation model (SRM). This study is probably the first to apply these theories to 

the area of acute injuries and to hand injuries in particular. 

Primarily, the SRM model has been used to study chronic physical conditions 

such as cancer (Buick, 1997) and rheumatoid arthritis (Pimm & Weinman, 1988). 

Several dimensions of the SRM were applied in this study; consequences, 

cure/control, causation, anxiety, coping and emotional state. According to previous 

research, the importance of each dimension of the model varies according to the 

particular disease or illness (Heijmans & de Ridder, 1998). Applied to acute hand 

trauma, it was found that one dimension, cure/control – the extent to which the 

illness is perceived to be controllable – was most closely related to return to work. 

Those who believed that their injury and recovery was not controllable were more 

likely to have a delayed outcome. While this component of the model provides a 

useful framework for understanding recovery, all other dimensions of the model 

included in this study were not significant. Relying solely on the self-regulation 

model to examine recovery from an acute illness appears to be too restrictive.  
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The TPB model was included in this study as a guiding theoretical 

framework. Specifically, two components of the model – attitudes and subjective 

norms were included. In addition the perceived control dimension was included in 

the original biopsychosocial predictive model via the locus of control and self-

efficacy dimensions. Although the TPB factors (attitudes and subjective norms) were 

not found to be significant predictors of return-to-work outcome, including them 

provided useful findings. Results from the subjective norms measurement confirmed 

that the vast majority of injured workers expected that they would return to work. 

Results from the ‘intention component’ of the model also indicated that most injured 

workers strongly intended to return to work. From this it can be inferred that there 

was no lack of desire to return to work amongst this sample of injured workers. 

Further support for this came from the qualitative data analysis, which 

revealed that injured workers continually spoke about their desire to return to work. 

This finding contrasts with a widespread public perception that workers receiving 

compensation benefits are ‘bludgers’. This perception also pervades many 

workplaces. A recent study of injured workers in Tasmania who were receiving 

compensation payments revealed that many workers were ostracised by their 

colleagues and were labelled as ‘bludgers’ (Ezzy, Walter, & Welch, 2008). 

Similarly, a qualitative research conducted in New Zealand (Accident Compensation 

Corporation, 2002) reported that participants who were unable to work due to an 

injury found it difficult to cope with negative taunts from their friends and 

colleagues. A large scale study examining work injury in Tasmania (WorkCover 

Tasmania, 2010) found that for injured workers, being absent from work due to 

injury and receiving workers compensation is stigmatizing. In some instances, the 
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ostracism and stigmatization experienced by injured workers was found to be 

associated with a severe psychological or psychiatric breakdown.  

Like the self regulation model, relying solely on the TPB model to examine 

return to work from an acute hand injury was limited. The recovery process from 

traumatic hand injury is a complex array of biopsychosocial variables requiring a 

more specific model and therefore approach to management. These are addressed in 

the final recommendations section (refer page 180). 

Surgical revision group results. 

This study confirmed that the surgical complications rate was higher when 

the surgeon was not a specialised hand surgeon – as defined by a surgeon performing 

only hand surgery. These complications significantly delayed the return-to-work 

outcome and had a devastating psychological impact on the affected individuals.  

Approximately one quarter of the total sample required more than one 

operation. While not expecting a 100% treatment success rate, such a high number of 

complications was unexpected, which could be attributed to the fact that hand 

surgery complications are rarely, if ever, reported in Australia. A literature search 

conducted post data collection did not reveal any papers addressing this issue. 

However, a number of European papers have reported a high incidence of 

complications following hand trauma (e.g., Delavary, Cremers, & Ritt, 2010; Dias).  

Supporting findings from this study, researchers have found that surgical 

complications are usually the result of incorrect early assessment and management. 

There is evidence that management by non-specialised hand surgeons carries a 

higher risk of a poor outcome (Kenesi & Masmejean, 2004). Complications can have 

devastating socio-economic consequences for both the patient and the community, 
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because of the need for further surgical procedures and therefore delayed recovery 

(Reichert, Zophel, Moller, & Mailander, 2001; Wittemann, Jung, Hornung & 

Germann, 1994).  

Qualitative data analysis revealed that injured workers who underwent more 

than one operation were very emotional as they struggled to comprehend why the 

initial hand operation was unsuccessful. They also spoke of their employers’ and 

work colleagues’ skepticism over their situation. This reaction is unsurprising, as this 

phenomenon was also overlooked during the initial planning stages of this research, 

simply because there was minimal hand injury literature addressing this problem. An 

extensive search suggests that none has yet been published in Australia.  

Implications. 

Due to the high incidence of complications amongst the patients of non-

specialist hand surgeons, it appears that the standard level of surgical care for 

managing acute traumatic hand injuries within Australia is sub-optimal. In Europe a 

strategic plan has been implemented to address this issue. In 2004 a Federation of 

European Societies for Surgery of the Hand (FESSH) Hand Trauma Committee 

(HTC) was established to enhance understanding of hand trauma management in 

Europe. The group’s key objective was to establish a European network of surgeons 

dedicated to the provision and improvement of hand care trauma. The HTC’s 

investigation of surgical standards for hand trauma throughout Europe, published in 

2009, revealed a disparity in the qualifications of surgeons who treated hand injuries. 

A majority did not have a specific qualification in hand surgery and instead had one 

in a broader specialty such as general surgery, plastic surgery or orthopedic surgery. 

The group also found that accreditation for hand surgeons throughout Europe was 

not uniform. While hand surgery is a distinct specialty in Finland and Sweden, in all 
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other European countries, hand surgeons tended to do other work in their general 

specialty such as plastic or orthopedic surgery and were not full time hand surgeons. 

Of the 697 surgeons in the study, only 38% had a specific qualification in hand 

surgery. Overall the HTC found a lack of clarity in what constituted appropriate 

training and qualifications for hand trauma surgeons. As it stands, non-specialist 

surgeons can operate on hand-injured patients, and for this group, it appeared that the 

complication rates were much higher.  

According to the FESSH, the solution is to work towards improving training, 

treatment and aftercare for hand injuries through the creation of dedicated hand 

trauma centres throughout Europe. It was anticipated that these centres would 

become preferred providers of hand trauma services for patients. Criteria for the 

centres included having at least three hand trauma surgeons on duty, with 24-hour,  

7-day-a-week availability. The surgeons must have full membership of the National 

Hand Surgery Society, microsurgery recognition obtained through either a certificate 

of training or national diploma, including some technical practice, and have 

successfully performed a minimum of 24 trauma cases (including 5 microsurgery) as 

first operator. The HTC believes that better trauma outcomes can be achieved by 

early referral to a dedicated hand trauma center, which essentially follows the French 

model of care. 

In France, there are now almost 50 dedicated hand trauma centres with a 

specialist hand surgeon on call. These surgeons are well qualified with diplomas in 

microsurgery as well as in hand and upper limb surgery, plus two years of 

experience as a fellow in a hand surgery unit. There are now a number of hand 

trauma centers in Europe including in Belgium, Italy, Germany, the UK, 

Luxembourg, Spain and Switzerland. However, at present, only a small percentage 
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of hand trauma victims are referred to such centers. Awareness of these centers must 

be improved among both health care professionals and the public. 

A similar approach is warranted in Australia. The creation of specialized 

surgical training for hand surgeons and the management of hand trauma by these 

surgeons in dedicated hand trauma centres would almost certainly improve 

outcomes. However, based on the findings from Stage 1 of this study, in which the 

critical importance of the physical therapist and also the importance of early 

psychological intervention was demonstrated, it was recommend that hand therapists 

and psychologists be integral to the success of these centres. This would be part of 

ensuring the provision of a multi-disciplinary biopsychosocial approach to care.  

Strengths. 

This is a groundbreaking study for a number of reasons. A review of relevant 

literature indicated that it is the first quantitative study to be undertaken in Australia 

that examines recovery from acute occupational hand injuries and return-to-work 

outcome. It is also one of only three studies worldwide that has taken a multivariate 

approach to examining recovery, and of these, it has the largest sample of 

occupational hand-injured patients. It is also the first qualitative study to examine 

patients with occupational hand injuries. No other study has identified the problem 

of surgical complications nor looked at the ‘human’ impact of hand injuries. The 

findings from this study offer a new perspective on recovery from hand injury and 

return to work. 

A further strength of this study was that data were obtained from multiple 

sources, including injured workers, specialist surgeons and hand therapists. This 

provided access to a broad range of potentially important predictors, which yielded 
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further information and minimised common method bias. All variables were 

measured with sound psychometric instruments. Further strengths were that the 

sample group was representative of the wider population and that the sample size 

was relatively large in comparison to previous studies on acute hand injuries. The 

high response rate could be attributed to the fact that the researcher was based in the 

hand therapist’s rooms to conduct the study, which made it easier for hand-injured 

patients to attend the interview/s. Further strength came from the fact that a 'human 

touch' was introduced to the study by conducting interviews that examined the 

recovery experience from the injured worker’s perspective. The personal impact of 

injury is often overlooked as the focus is on the physical recovery. The qualitative 

data also helped in understanding the patterns in the quantitative analysis.  

Limitations. 

As previously mentioned, this study used several self-report instruments. 

Although this was presented as an aspect of one the study’s strengths, alternatively it 

could be argued that a potential limitation of this approach is that the findings from 

these measures may have been distorted by the participant’s desire to respond in a 

consistent manner. However, there are several reasons why confidence in the use of 

this method is warranted. First, Crampton and Wagner’s (1994) meta-review of over 

500 research articles found that the magnitude of distortions may be over estimated. 

Supporting this, it has since been suggested inflation of results due to common 

method variance are likely to be the exception rather than the rule (Carlson & 

Perrewe, 1999). Second, reliance on this type of measure was necessary as the 

majority of research variables in this study related to respondents’ emotional states, 

attitudes or perceptions. These variables would have been difficult to measure using 

an alternative method (Allen, 2001). Finally, there was not exclusive reliance on 
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self-report measures. For example, when measuring injury severity both self-

reported measures and medically documented injury severity rates were used.  

Some of the measurements used in the study could have been improved. 

When measuring pain a 5-item self-report scale was used when, in hindsight, a more 

detailed measure of pain, such as the Pain Catastrophizing Scale (Sullivan, Bishop, 

& Pivik, 1995) might have been more appropriate. However, this only became 

apparent when the prognostic significance of pain was revealed. At the outset of the 

study it could not be reliably predicted which factors would be significant. When 

selecting scales to test each variable all potential predictors had to be included in the 

questionnaire, with the proviso that the interview would not take too long. 

A further limitation was that some of the selected scales were problematic 

when administered. For instance, participants had difficulty interpreting the generic 

bipolar attitude scales of the theory of planned behaviour. It is recommended that 

future research use attitudinal scales specifically constructed for hand-injured 

patients. 

Findings from this study cannot necessarily be applied cross culturally. 

Different results may be found in other countries that have different health care 

insurance and workers compensation systems. However, the study provided valuable 

information for future culturally specific research about the potential significance of 

a number of variables on overall return to work outcome. Nevertheless the 

importance of minimizing complications and implications for hand surgery training 

and accreditation can be expected to be independent of culture. 
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Final Recommendations 

A basic assumption for preventive intervention is early identification of 

injured workers at risk of developing long-term work disability. Knowledge about 

prognostic factors is essential if targeted intervention is to be used to effectively 

prevent prolonged disability. This study has identified the key predictive variables as 

a combination of injury severity, and psychosocial factors. 

Based on these findings, resources can be directed to those most in need 

before the recovery problem becomes intractable. In particular, the psychosocial 

factors are potentially modifiable and can be managed via specifically targeted 

psychological intervention to those at risk for delayed recovery. If implemented in 

the early stages of recovery, it is highly likely that a targeted intervention will assist 

in attenuating progression to a chronic phase. Evidence suggests that during the 

acute stages of recovery an intervention that incorporates a biopsychosocial 

approach can contribute to the prevention of long-term disability and work 

(WorkCover NSW, 2006).  

In addition to the obvious individual benefits of a biopsychosocial approach 

to the management of hand-injured patients there are broader socio-economic 

benefits. For instance, any improvement in return-to-work outcomes is likely to have 

enormous financial benefits. While specific costs associated with hand injuries could 

not be found, it is likely to be many billions of dollars. Costs associated with work 

injuries as a whole in Australia are estimated to exceed $57.5 billion dollars per 

annum (ABS, 2010). As the incidence of hand injuries in Australia is second only to 

back injuries, it is likely that a large percentage of these costs can be apportioned to 

hand injuries. Any research findings that can assist in improving return-to-work 
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outcomes after an acute hand injury are therefore likely to be extremely cost-

effective when translated into practice. 

Unfortunately, politically expedient strategies adopted to reduce the fiscal 

burden have targeted remuneration for surgeons (WorkCover Queensland, 2010). 

This would be expected to have an initial and short-term impact. First most of the 

total cost is associated with non-surgical expenses. Second and more importantly, 

reducing remuneration for surgeons will decrease the incentive for aspiring hand 

surgeons to do this kind of work. Hand surgery is already poorly remunerated 

relative to other surgical specialties (Dias, 2006). Reducing this disparity still further 

will result in acute hand surgery being performed by more junior doctors – with 

predictably poorer outcomes. Over time therefore it can be expected that the 

financial burden will increase rather than decrease. A more complex political 

strategy, that would take time and resources in the short term during implementation, 

would be to establish hand surgery centres with a mandate that appropriately trained 

hand surgeons to manage acute hand trauma with full-time hand therapists and 

psychologists on staff. This multi-disciplinary approach would be expected to lead to 

better outcomes and a reduction in overall costs over time. 

Future Research 

The timeline of the study did not allow for evaluation of the screening 

instrument. Hopefully this can be piloted and its utility evaluated in future research. 

A cross-validation of this screening measure is also recommended. While it is not 

expected that the screening will provide 100% identification of those at risk for 

delayed recovery, it will be a major improvement to the current system, which 

consists of late and ad hoc referrals, during which time maladaptive coping strategies 

are usually entrenched and the patient has little chance of returning to work. The key 
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with any intervention is early detection and treatment. Successful psychological 

intervention requires a parallel approach. 

Summary 

This study aimed to expand the current body of knowledge on recovery from 

acute traumatic occupational hand injury. Potential determinants from biomedical, 

work-related, demographic and psychosocial categories were studied simultaneously. 

This study identified a number of prognostic variables that influence the return-to-

work outcome and offered several new and unique contributions to the field. The 

development of a screening tool to identify at-risk patients early in the recovery 

process will allow targeted psychological intervention and would be expected to 

significantly improve the return-to-work outcome. This would reduce the negative 

personal impact that an acute traumatic hand injury can have on the individual. 

Improving return-to-work outcomes would also have significant value for insurance 

agencies, workers compensation bodies, hospital bodies, employers and the wider 

society.  
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