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Summary 

This thesis has its foundations in my clinical work as a Senior Hand Therapist in a fast paced 

acute hospital setting. The literature shows that patient adherence to hand therapy 

treatment in acute conditions (defined as less than three months post injury) results in 

superior recovery and prevention of deformities in tendon, nerve, and bony injury and 

prevention of contractures post burns. Non-adherence with splinting in acute injury can 

result in increased health system costs by increasing the need for difficult secondary surgical 

repair procedures, medical, nursing, and allied health support.  

In this setting, patients who fail to follow their therapy regime have traditionally been 

labelled ‘non-compliant’ by the surgery and therapy team.  Hand therapy literature and 

conference presentations confirm this thesis’ contention that most therapists perceive non-

compliance as a mostly patient-driven problem, reflecting attitudes of the patient, such as 

ignorance or forgetfulness.  This simplistic view is not supported by evidence, with newer 

patient health behaviour models encompassing additional influences such as socio-economic, 

health care system, condition-related, and therapy-related factors. There has also been a 

shift in conceptualising patient behaviour from compliance to that of adherence, and the 

difference between these terms is explained in Chapter 1. A review of the literature on 

adherence behaviour is also presented in this thesis, and the Multi-dimensional Adherence 

Model (MAM) published by the World Health Organisation in 2003 forms the central 

reference point for the five publications that comprise Chapters 3 to 7. These publications 

address five key research questions that arose from my aforementioned clinical work. 
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A variety of methodologies have been employed to answer the clinical questions, including a 

systematic review,  qualitative methodology (phenomenological analysis and grounded 

theory design), a cohort study, and a randomised controlled trial. All provide support for this 

thesis’ contention that ability to follow treatment for acute injury is impacted by more than 

one factor, and interventions to improve adherence need to address all relevant factors. The 

discussion chapter provides examples of interventions, with a summary of the current 

evidence for each.  
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Chapter 1   

General Introduction and Literature Review 

In this chapter, I will: 

• describe the background to this collection of research publications and how I came to 

be interested in exploring the issue of treatment adherence in adults with acute hand 

injury;  

• give an outline of the structure of this thesis; 

• define the terms compliance, adherence, and concordance, and describe the scope of 

the problem in the hand therapy context;   

• discuss the methodological barriers to the study of adherence; and 

• review the literature on models of adherence, justify my selection of the Multi-

dimensional Adherence Model (MAM) as the key model in this thesis, and discuss  

how it relates to current Occupational Therapy theory. 

1.1 General Introduction 

The motivation for this thesis arose from my clinical practice as a Senior Hand Therapist at 

the Alfred Hospital in Melbourne, Victoria, Australia. This is a public hospital specialising in 
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adult acute trauma and burns. Ensuring patient adherence with hand therapy, particularly 

wearing splints in the crucial early weeks post-injury, was identified as a major challenge by 

the Hand Therapy team.  This challenge was perceived by therapists to be magnified in the 

following instances: 

1. When the patient has altered cognition as well as a hand injury (for example, those 

patients who had sustained an acute brain injury in the same incident that caused 

their hand injury);   

2. When the treatment is experienced by the patient as painful or confronting (for 

example, when external traction and mobilisation is required for complex finger 

fracture/dislocations); 

3. When the treatment is experienced by the patient as being restrictive and of long 

duration (for example, the eight weeks of immobilisation required to heal a finger-tip 

extensor tendon injury). 

As practitioners, we observed that patients with acute injuries who adhered to their hand 

therapy treatment were more likely to experience superior recovery and less likely to 

develop complications. Those that did not were labelled ‘non-compliant’ by the surgical and 

therapy teams, with the underlying assumption that any negative consequences were likely 

to be the patient’s own fault. This is reflective of the prevailing medical and health-care 

ideology, in which health care practitioners assume the role of experts and patients the role 

of passive recipients of treatment, who are expected to ‘comply’ with or ‘obey’ the experts’ 
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recommendations.1 A review of the medical, nursing, and therapy literature of the twentieth 

century concluded that the term ‘compliance’ used in this context was synonymous with 

physician ‘control’.1 This ideology did not sit comfortably with my Occupational Therapy (OT) 

education and my profession’s commitment to client-centred practice. This discomfort with 

the therapist role of ‘controller’ (and my belief that the ability of patients to adhere to their 

hand therapy program was a complex multi-faceted phenomenon) thus became the spur for 

the research studies that comprise this thesis. I believed that, whilst it was important that 

the patient wore their splint and completed graded exercises, we as therapists needed to 

consider how the individual would complete their necessary occupations (self-care, work, 

and leisure) during this recovery phase. We also needed to establish an agreement with our 

patients so that they understood how they could complete their necessary activities whilst 

still avoiding potential risks.  

As part of the background reading, I was encouraged to note that newer health-care models 

defined the patient* role as more active and involved, and the term ‘compliance’ was 

replaced in many instances with the terms ‘adherence’ and, occasionally, ‘concordance’. In 

this chapter, I will define and delineate the terms compliance, adherence, and concordance. I 

will also explore the major patient behaviour models in relation to general health 

interventions and expand on the hand therapy context of this thesis.  

 

*Although the term patient is not consistent with OT philosophy, where the preferred term is client, I have used it 

throughout this thesis, as it is the term most commonly used in the hand therapy and adherence literature.  
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1.2 Overview of thesis structure  

As this is a “Thesis by Publications” it is formatted, in the main, as a series of five research 

papers. Four of these are published, and one is currently under review, in a range of journals.  

Each publication is linked using the Multi-dimensional Adherence Model (MAM), and is 

published in full (with additional commentary) in Chapters 3 to 7. 

Chapter 1 (this chapter) provides an overview of the inspiration for this thesis, and defines 

the scope of the problem in the hand therapy context. It also reviews the literature on the 

causes of non-adherence, outlines the methodological challenges faced in its research, and 

describes the model that will underpin the rest of this thesis. Chapter 2 details the separate 

methodologies chosen for each study that forms this thesis.  

The first of the five publications, Chapter 3, is a systematic review of the determinants of 

adherence to therapeutic splint wear in adults with upper limb injury, mapping the findings 

to the constructs of the MAM. It provides support for this thesis’ contention that patient 

adherence is not simply a patient-related issue, and that there are many factors which can 

act in concert to influence adherence behaviour.  

Chapters 4 to 7 are individual publications relating to separate studies conducted with 

participants from the Alfred and Dandenong Hospitals. Chapter 4 specifically sought to 

identify factors associated with splint non-compliance in a retrospective file audit of people 

admitted to the Alfred trauma service with concurrent brain and upper limb injuries (N.B. 

The term compliance was used in this instance as patients were not always able to give their 



6 

informed agreement to treatment due to cognitive problems associated with their brain 

injury). This study found that socio-economic factors and most patient-related factors (such 

as psychiatric illness, alcohol or substance abuse) exerted no significant influence on 

compliance in this group, thus supporting the stance of WHO that it is a misconception that 

adherence is a patient-driven problem.2 The factors that were most strongly associated with 

non-adherence were presence and duration of agitation.  

Chapter 5 is the first of two papers on distraction treatment for complex finger joint 

fractures, and specifically examines the patients’ experience of this somewhat confronting 

treatment using qualitative methodology. Factors that influenced adherence were the 

complexity and duration of treatment, the immediacy of benefit, interference with lifestyle, 

and the availability of support.  Patient-related factors, such as lack of understanding of the 

condition and need for treatment, and beliefs about the injury and treatment required also 

exerted an influence.  

Chapter 6, the second involving distraction treatment, is a cohort study comparing long term 

outcomes for complex finger joint fractures in a group who had distraction treatment 

compared to a group who had static splinting. This study was unable to establish a significant 

relationship between the variables studied and adherence, with no differences found 

between the groups on the adherence measure.  There were no statistically significant 

differences between the two treatment groups, although a clinically significant difference in 

arc of motion was found, favouring those who had distraction. 
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The final paper, Chapter 7, is a randomised controlled trial comparing three different splint 

types for mallet finger. This treatment demands a very high level of patient adherence, as 

they must wear their splint continuously for the first 8 weeks. We found no difference in the 

primary outcome (extensor lag) between groups, however two of the splints trialed had 

significant rates of treatment failure, meaning the patient could not tolerate them due to 

skin breakdown, poor fit or impracticality. We also found a medium negative correlation 

between patient adherence and degree of extensor lag. If we expect our patients to wear a 

splint for 8 weeks, we must ensure the splint provided is robust enough for daily living 

requirements and does not cause complications which are intolerable to the patient. 

Chapter 8 presents an integrated discussion drawn from all the research projects as well as 

evidence-based recommendations for interventions to improve adherence across all 

dimensions of the MAM. Finally, Chapter 9 (Conclusions) summarises the original 

contribution this work has made to the knowledge and understanding of adherence in the 

hand therapy field and provides suggestions for future research directions.  

The appendices contain several documents important to this research, including ethics 

certificates from all involved agencies and a summary of conference participation, 

competitive grants and awards received during the period of candidature. It also includes 

tables summarizing the extensive review of the evidence on distraction splinting undertaken 

by myself in preparation for the research undertaken into this particular treatment. 
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1.3 Literature review 

1.3.1 Background 

The concept of ‘compliance’ with treatment has dominated the medical and therapy 

literature since the 1950’s, with over 60,000 citations since 1980 relating to compliance.
3
 

These have mostly been in the domains of health, behavioural and social science, with a 

focus on determining the prevalence of poor adherence, its determinants and interventions 

to address it.1, 2, 4-6 However, the following warning to Physicians - attributed to Hippocrates, 

the father of Western medicine - suggests that compliance has been a concern of physicians 

for millennia: “keep aware of the fact that patients often lie when they state that they have 

taken certain medicines".
7p2

 

Non-compliance with treatment has traditionally been viewed by health care practitioners as 

reflective of the patient’s attributes, such as ignorance about the condition, low motivation, 

or forgetfulness.
8-10

 Interestingly, these views are still currently held by many health care 

practitioners including Hand Therapists, as illustrated in an Australian study published in 

2002, which surveyed 69 Hand Therapists and 41 patients.
11

 This study found that the 

therapists generally viewed their patients as being less motivated and committed to their 

therapy programs than the patients viewed themselves, and tended to attribute this to 

patient variables (such as forgetfulness or lack of understanding of the treatment) rather 

than treatment variables (such as pain caused by movement), therapist-patient relationship 

variables (such as therapist giving positive feedback) or organisational variables (such as 

financial costs of treatment).  
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It is well accepted that consumer non-compliance or non-adherence with medical or 

therapeutic treatment can reduce treatment benefits, affect recovery, increase the risk of 

disability, and bias assessment of treatment efficacy.7, 11, 12 A meta-analysis found the odds of 

a favourable outcome in a variety of medical conditions, both acute and chronic, are trebled 

in patients who adhere to treatment recommendations when compared to those who do 

not.
13

 

Myriad treatment interventions to address the problem of low adherence have been studied 

in the medical literature, with a particular focus on prescribed medication.  A systematic 

review of interventions for enhancing medication adherence
14

 found that, for short-term 

treatments (for infections or transient allergies), several simple interventions improved 

adherence but did not enhance the clinical outcome. These included counselling patients 

about the importance of adherence, dispensing medication in dose-dispensing units, 

providing written instructions and/or medications charts, and follow-up phone calls.  For 

long-term treatments (for asthma, chronic obstructive pulmonary disease, diabetes mellitus, 

hypertension, Human Immunodeficiency virus (HIV), Rheumatoid Arthritis, Dyslipidemia, and 

mental illness) simplifying the dose regimen and using more complex strategies had limited 

effectiveness, but needed to be balanced with the considerable amount of effort and 

resources they consumed. The complex strategies studied included combinations of more 

thorough patient instructions and counselling, reminders, close follow-up, supervised self-

monitoring, rewards for success, family therapy, couple-focused therapy, psychological 

therapy, crisis intervention, and manual telephone follow-up.  The authors concluded that “If 

there is a common thread to these at all, it is more frequent interaction with patients with 
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attention to adherence….There is no evidence that low adherence can be ‘cured’. Thus, 

efforts to improve adherence must be maintained for as long as treatment is needed”.
14p19

  

For overall medical intervention, a recent meta-review by van Dulmen et al.
5
 provided a 

synthesis of 38 systematic reviews of the effectiveness of adherence interventions published 

between 1990 and 2005. They grouped interventions by the theoretical approach to 

adherence interventions, and described four main categories: technical, behavioural, 

educational, and multi-faceted or complex interventions. They found that there were 

effective adherence interventions within each category, but pointed out the lack of 

comparative studies explicitly contrasting theoretical models or their components.  

In the nursing literature, much of the patient adherence literature relates to chronic 

conditions such as mental illness, diabetes, cardiac pathology, organ transplant and 

obesity.
15-19

 A review of models and interventions for improving patient adherence with 

health behaviours such as physical activity, dietary modification, medication management, 

and blood glucose monitoring found that there are only a few effective strategies for 

promoting and sustaining behaviour change in people with chronic conditions.
20

  Dr 

Jacqueline Dunbar-Jacob, who has published extensively on adherence in the nursing 

literature, concluded that “All successful models begin with clearly defining the desired 

change in behavior, establishing a baseline, and encouraging the patient to self-monitor her 

or his progress. In most cases multiple interventions are necessary, and only modest changes 

in behavior can be expected”.
20p20

 Although this conclusion is drawn from the evidence on 

chronic conditions, it is likely that multiple interventions are also necessary for improving 
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adherence in acute hand injuries, given the complexity of treatment and interference with 

daily living activities.  

  

1.3.2 Defining the terms: compliance, adherence, and concordance 

The terms ‘adherence’ and ‘compliance’ are often used interchangeably in the medical and 

therapeutic literature, but have different connotations and inferences, mainly in the role the 

patient adopts. Compliance places the patient in a passive role of treatment recipient who 

takes instruction from the doctor or treating health practitioner. The power balance in the 

practitioner-patient relationship is heavily slanted toward the practitioner in this instance. In 

contrast, the patient’s role in adherence is that of an informed consenter, in that they 

understand and agree to follow the chosen intervention or advice in order to achieve 

optimum clinical benefit.3, 16 The power relationship shifts toward the patient in this 

instance
21

, but the balance of power is still with the health practitioner.
3, 7, 22

  

A detailed description of the differences is discussed in Meichenbaum and Turk, 1987
10

 and 

can be summarised as: 

Compliance is the “extent to which patients obey and follow instructions, 

prescriptions and proscriptions outlined by their treating health practitioner”;
10p20

 

Adherence implies an “active, voluntary and collaborative involvement by the patient 

in a mutually acceptable course of behaviour to produce a preventative or 

therapeutic result”.
10p20
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The World Health Organisation’s adherence project defines adherence as “the extent to 

which a person’s behaviour - taking medication, following a diet and/or executing lifestyle 

changes -corresponds with agreed recommendations from a health provider”.2p3 The word 

agreed is the keystone of this statement, as adherence requires the patient to agree with the 

recommendations, and to stick to the agreed regimen to achieve optimum clinical benefit.3 

The term ‘adherence’ is intended to be non-judgemental, and does not imply blame on the 

part of the patient, prescriber or treatment.7  

A further term, introduced in 1997 by The Royal Pharmaceutical Society of Great Britain23 to 

describe a new approach to prescribing and taking medicine, is ‘concordance’: 

Concordance is “an agreement reached after negotiation between a patient and a 

health care professional that respects the beliefs and wishes of the patient in 

determining whether, when, and how medicines are to be taken. Although reciprocal, 

this is an alliance in which the health care professionals recognize the primacy of the 

patient’s decisions about taking the recommended medications” (Medicines 

Partnership, 2001, as quoted in Horne et al.
24p33

).  

The key difference between concordance and adherence is that concordance focuses on the 

consultation process rather than on the outcome of the consultation.
23

 The term 

concordance is becoming more widely used in health promotion,
25

 chronic disease 

management, particularly the use of medications,
26

 and government health policy.
27

 It is, 

however, not used commonly in therapy research, and does not apply easily to acute injury 
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management; I will therefore not be using the term further in this thesis. The term adherence 

is more appropriate to the field of hand therapy and will be used in the following chapters.  

 

1.3.3 Defining non-adherence 

Despite the evidence of the economic and human costs of patient non-adherence, there are 

several problems relating to the body of research which have led to a lack of consistent 

findings. Firstly, there is little consensus on its definition and, therefore, how it is measured. 

Some researchers treat adherence as a dichotomous variable
28-30

 (i.e. a specific patient is 

rated as either adherent or non-adherent) and others describe varying levels of non-

adherence
31-33

 which may span from a) never-adhered to any aspect of treatment; b) 

adhered with some but not other aspects; c) initially adhered but relapsed over time; to d) 

inappropriate or over-adherence. Non-adherence can also be context-dependent.
34, 35

 A 

person may manage well when surrounded by cues and reminders (for example, during their 

in-patient hospital stay), but may forget to adhere to their therapy program when they 

return home, or it may become a lower priority. A study of adults aged over 55 found that 

those who received help at home with daily living activities were significantly more likely to 

adhere to medication than those who did not.
36

 One definition of non-adherence that may 

be useful clinically and in research is “the point at which the desired preventive or desired 

therapeutic result is unlikely to be achieved”.
12p31
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1.3.4 The hand therapy context 

The problem of non-adherence applies to all medical and therapeutic interventions, and 

although it is a topic of concern for hand therapists, it is surprisingly under-researched “given 

the degree to which hand therapists rely on patients to follow strict exercise and splint 

regimens”.
11p31

 Hand therapy is “the art and science of rehabilitation of the upper quarter of 

the human body. Hand therapy is a merging of occupational therapy and physical therapy 

theory and practice that combines comprehensive knowledge of the upper quarter, body 

function, and activity”.37p1 Hand Therapists are certified or registered Occupational 

Therapists or Physiotherapists, who have developed expertise in the assessment and 

treatment of upper quarter conditions through clinical experience, advanced continuing 

education / postgraduate study, and independent learning. Conditions treated by Hand 

Therapists may be the result of congenital or acquired deformity, trauma, or disease. 

A 2008 Practice Analysis by Dimick et al.
38

 of more than 768 Hand Therapists in the United 

States, Canada, Australia, and New Zealand conducted via on-line survey found that 46% 

worked in hospital-based practices, 15% in physician-owned practices, and 8% in corporate-

owned practices. The authors did not elaborate on the remaining 31%, but noted that only 

one (0.001%) characterised him/herself as a researcher. The same study found that the 

major conditions treated include oedema (57% of respondents), fractures (47%), adhesions 

or tightness (38%), wounds and scars (36%), cumulative trauma disorders (26%), tendon 

injuries and conditions including lacerations, transfers, tendonitis, ruptures (22%), muscular 

strains, tears, avulsions (19%), nerve injuries and conditions such as neuropathies, palsies, 
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nerve repairs (14%), ligamentous injury and instability (14%), crush injuries/mutilating 

trauma (12%), dislocations and subluxations (7%), pain (7%), and arthritis / rheumatic 

diseases (7%).38  

The four domains of hand therapy were updated in 2008 by the Practice Analysis Task Force 

appointed by the Hand Therapy Certification Commission (Sacramento, California).
37

 These 

are summarised in Table 1.  

Table 1: Domains of Hand Therapy (adapted from Dimick et al
38

 p 363) 

Basic science and 

fundamental 

knowledge 

 

Understand and apply knowledge of the theory and principles of anatomy, physiology, 

kinesiology, and biomechanics as they relate to the upper extremity;  

understand physical properties and expected outcomes of treatment interventions;  

Understand the aetiology, pathology, and surgical and medical treatments of conditions 

affecting the upper extremity. 

 

Evaluate upper 

extremity and 

relevant patient 

characteristics 

 

Perform and document all aspects of patient evaluation, including interviews and 

assessments. 

 

Determine 

prognosis and plan 

of care  

 

Based on the results of the evaluation, determine treatment interventions and expected 

outcomes. Plan discharge based on progress toward goals. 

Implement therapeutic interventions  

Apply and modify therapeutic interventions, including patient education and home 

programs. 

 

Professional 

practice 

 

Provide ethical, safe, and fiscally responsible practice; manage human resources; use 

evidence-based practice; interpret and apply research; promote ongoing professional 

development for self and others; and advocate for patients and the profession. 

 

For the third domain, which incorporates the plan of care, Hand Therapists are particularly 

reliant on patient adherence in achieving desired outcomes after acute musculoskeletal 

injuries. In this case, adherence covers a variety of behaviours including:  
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• Entering and continuing a therapy program; 

• Attending assessment and follow-up appointments; 

• Correct wear of prescribed and fitted splints, braces, or orthoses (defined as custom-

made or prefabricated devices applied to any part of the body to relieve pain, 

stabilise body joints or tendons, protect against (re)injury, promote healing, prevent 

or correct deformity, and assist or increase occupational performance);39 

• Correct performance of home-based therapy programs (which may include exercise, 

rest, oedema management strategies); and 

• Avoidance of risk behaviours (e.g., overuse of the injured limb during recovery 

stages). 

In the hand therapy literature, many studies have found a link between patient adherence to 

splint/orthosis wear and/or prescribed exercises and positive functional outcome post acute 

injury. These include: 

• improved wrist extension, and functional activity status in patients with distal radius 

fractures;
40

 

• prevention of contractures in axillary burns;
41, 42

 

• prevention of secondary defects such as joint deformities, and enhancement of 

functional hand use in peripheral nerve injuries;
32, 43, 44
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• Improved function in potentially unstable extra-articular hand fractures;45-47 and  

• Increased tendon tensile strength and total active range of movement in tendon 

repairs.
48-50

 

In summary, ensuring patient adherence with hand therapy is extremely important in 

achieving superior functional outcomes and avoiding costly secondary surgery for 

preventable deformities, contractures and re-injury of tissues.  

1.3.5 Exploration of splint adherence in the hand therapy literature 

The hand therapy literature on splinting or orthotic interventions tends to be dominated by 

discussions of the underlying anatomical or biological disorder, reflecting a biomechanical or 

medical model with a clear focus on the client’s diagnosis or disability.39 Up until recently, 

very few authors have acknowledged or articulated the importance of considering the 

patient’s occupational performance, defined as “the ability to choose, organize, and 

satisfactorily perform meaningful occupations, that are culturally defined and age 

appropriate, for looking after oneself, enjoying life, and contributing to the social and 

economic fabric of a community,”
51p181

 when designing or fabricating the splint. There is, 

however, an encouraging trend toward integrating occupational therapy (OT) and hand 

therapy theory, which is best encapsulated by the following quote by Stier in 2004: 

“significant attention to the client’s meaningful occupations, whatever they may be, is 

required to design a splint that will enable individuals to do what they want to, need to and 

are expected to do.”
52p21

 In the soon to be published 6th edition of Rehabilitation of the 
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Hand and Upper Extremity, McKee and Rivard describe a client-centred Bio-Occupational 

approach to splint (or orthotic) intervention which focuses on enabling occupational 

performance.39 This approach explicitly addresses both the client’s biological needs and 

occupational performance issues with consideration of the individual’s unique circumstances. 

It involves firstly identifying and addressing the biological factors that are barriers to optimal 

occupational participation and, secondly, designing splints using an occupational perspective. 

This approach “ensures that the central therapeutic aim of orthotic intervention remains that 

of enabling current or future occupational performance, rather than simply providing a 

splint”.39,Ch122,no page ref available as not in print until 2011. 

A review of the literature on predictors of adherence with splinting of acute hand injuries 

was published as part of this candidature, and is reprinted in Chapter 3 of this thesis. 

 

1.3.6 Methodological Barriers to the study of adherence 

The study of patient adherence (or compliance) faces many challenges. The two major ones 

are participant selection and subjective measures of adherence. These are discussed below. 

1.3.6.1 Participant selection 

There is a selection bias in many studies of adherence, as people who have consented to 

research participation are, by definition, compliant with requests for information and may be 

unrepresentative of the typical patient population. This is referred to as Non-response Bias, 
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and occurs when there is a systematic difference between the characteristics of those 

included in a study and those who are not.
53 It occurs because individuals who do not 

respond to a call to participate in research studies are generally different from those who do 

respond on several important factors. Responders tend to have healthier lifestyle habits, be 

less likely to smoke, and have lower morbidity and mortality rates. People with poor literacy 

or from culturally and linguistically diverse backgrounds are also likely to be excluded, and 

those with complex health, social, economic and family contexts may become lost to follow 

up in longitudinal studies.
54-56

 The impact of selection bias on studies of non-adherence can 

include errors in estimation of the magnitude of non-adherence, and inaccurate conclusions 

based on data which may not necessarily reflect the population being studied.  

1.3.6.2 Subjective measures of adherence 

Many studies of adherence are reliant on the patient’s self-report but patients may be 

unwilling to admit to non-adherence57 or may over-estimate their adherence rates to 

treatment regimens. One study of brace-wear time in an adolescent population (comprised 

of 40 females aged between 10 and 16)58 compared self-report (via a questionnaire) to data 

recorded by a ‘compli-o-meter’(an instrument attached to the brace which accurately 

recorded wear time). Interestingly, patient self-reports of brace wear (88% of the prescribed 

length of time) differed significantly to those measured using the compli-o-meter (33%). Poor 

correlations between these measures is a common finding in the spinal brace literature59 but 

may be partially explained by the adolescent population being studied who may be struggling 
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with self image issues and feel that wearing a brace has unacceptable impacts on their 

quality of life.
60

  

The use of electronic devices to measure exercise activity in people wearing hand splints is 

rare. It is, however, likely that people required to wear hand splints may similarly overstate 

or overestimate their wear time or the number of exercises performed. An early study of six 

patients post tendon surgery using a splint with a built-in exercise counter61 could only report 

the results for four participants, as one refused to be re-tested and the equipment failed in 

the other. Of these, they found that all recorded lower exercise counts than prescribed or 

self-reported. A more recent study of five patients who underwent tendon repair found a 

similar trend62 although when they repeated the study with a larger group (N=15) who were 

unaware of the counting facility of the splint, they found the opposite: participants exercised 

almost seven times more often than they were instructed.63 

Studies that rely on treatment providers’ subjective ratings of adherence may also be 

inaccurate. A study comparing therapists’ and patients’ perception of adherence with hand 

therapy programs found significant differences in perception of adherence rates. Therapists 

generally rated patients as being “less motivated and committed than the patients viewed 

themselves”.
11p37
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1.3.7 Prevalence of Non-Adherence – How big is the problem? 

Most estimates of non-adherence with medical or therapeutic treatments range from 30-

60%
64

 with an average of around 40%.
13

 In other words, two out of every five patients fail to 

adhere to the point at which they are likely to achieve the desired therapeutic result. 

Published prevalence percentages must be interpreted with caution, however, for reasons 

previously mentioned in this chapter, including inconsistent definitions of non-adherence, 

selection bias, and subjective measurement instruments.
65, 66

 There is also a high degree of 

variability depending on the type of treatment. Non-adherence is reportedly rare in 

treatments for acute-onset conditions requiring direct medication with high supervision and 

monitoring (e.g., chemotherapy for cancer)10 and higher in chronic disorders where there is 

little discomfort or risk apparent to the patient, or where lifestyle changes are required. For 

example, non-adherence with medication in people with schizophrenia measured at one year 

after hospital discharge was estimated to be 50%
67

 possibly due to unpleasant side-effects, 

and limited patient insight into the effects of the illness.  

Similar trends are found in therapies requiring patients to wear an orthosis, splint, or brace.  

Non-adherence rates for acute injuries (defined as those resulting from direct trauma to the 

limb) were generally low: 25% in mallet finger injuries
31

 and 19% in acute Achilles tendon 

injuries
68

. In chronic conditions (defined as those resulting from a disease process or 

cumulative strain) non-adherence appeared much more prevalent. Feinberg’s
69

 systematic 

review of treatment adherence in people with Rheumatoid Arthritis found an average splint 

non-adherence rate of 52.8% (range: 35-75%) across five studies, with data mostly based on 
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patient report. Vandal et al’s58 study of adolescents wearing orthopaedic braces for scoliosis 

found that 67% of participants did not wear their brace for the prescribed time, most likely 

for reasons mentioned in section 1.3.6.2.  

 

1.3.8 Variables influencing non-adherence  

In 1979, Haynes and Sackett
7
 published a comprehensive review of the literature, focusing on 

the understanding, measurement and resolution of non-compliance. They identified more 

than 200 factors which have a relationship with and potential impact on patient adherence. 

These can be grouped into five overlapping categories: 

1. Patient/client variables (e.g., age, sex, socio-economic status, family support, 

cognition); 

2. Disease features (e.g., acute injury versus chronic disease); 

3. Treatment regimen characteristics (e.g., complexity, timing, duration); 

4. Therapy source / clinical setting (e.g., clinic or hospital); and  

5. Relationship between the health care provider and the patient/client. 

Most well-known adherence models have, however, attempted to explain the phenomenon 

from the patient perspective only, and have not allowed for the effects of the environment 

(social and physical) in which treatment is delivered, nor the impact on the individual’s 
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participation in occupations such as self care, productivity (e.g., work or study) and leisure. 

The next section will briefly discuss the key adherence models and will introduce an 

evidence-based multi-dimensional model which will form the basis for this thesis. The multi-

dimensional model’s commonalities with current OT theory will also be explored. 

 

1.3.9 Explaining Adherence: Conceptual models of patient adherence 

behaviour 

In a recent review of theory use in health behavior research published between 2000 and 

2005, the most often used theories were the Health Belief Model, Social Cognitive Theory, 

and the Trans Theoretical Model of Change.
70

 All of these models contend that sustainable 

health-related actions are influenced by the individual’s knowledge, attitudes,71-76 and 

beliefs.
77-81

 These key models will be discussed in this section, as well as some of the 

emerging models from the nursing and allied health literature. 

1.3.9.1 Health Belief Model (HBM) 

The Health-Belief Model (HBM)82 was developed in the 1950s and 1960s by Hochbaum, 

Rosenstock, and Kegels who were American public health service researchers working to 

explain and predict health behaviours. It was developed from studies of healthy individuals, 

with researchers focusing on disease-avoidance behaviours and increasing the use of then-

available preventive services, such as chest x-rays for tuberculosis screening and 

immunizations such as flu vaccines. The first version of the model contained four key 
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concepts: Perceived Susceptibility, Perceived Severity, Perceived Benefits, and Perceived 

Barriers.
82

 The concept of Cues for Action was added later to stimulate behaviour.
83

 The 

model was extended by Becker and colleagues in the 1970s and 1980s84, with amendments 

encompassing the growing evidence on the impact of knowledge and perceptions on self 

efficacy.  

The HBM can be applied to different populations and health behaviours.81 The three main 

areas described by Conner and Norman
77

 are: 

• Preventive health behaviours, which include health-promoting (e.g., diet, exercise) 

and health-risk (e.g., smoking) behaviours as well as vaccination and contraceptive 

practices; 

• Sick role behaviours, which refer to compliance with recommended medical 

regimens, usually following professional diagnosis of illness; and 

• Clinic attendance, which includes doctor or therapist visits for a variety of reasons.  

The HBM describes some of the factors required in the process of achieving positive changes in 

health related behaviour, but is mostly concerned with the subjective state of the individual, 

and why the patient does not change his/her behaviour. Its strength relates to the concept of 

personal vulnerability: patients who do not recognise health risk, either because of lack of 

information or having an optimistic bias, have been shown to not engage with health behaviour 

change.
3
 The focus on the individual, however, potentially overlooks important influences of 
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the environment (social or physical) and the individual’s own experiences (e.g., with other 

health professionals). Another limitation of this model is the description of the process being 

that of a linear progression from start to end point which may over-simplify the sometimes 

cyclic progression of patients.  

Research using this model has demonstrated modest relationships between concepts in this 

model and preventative health behaviours, although a systematic review of studies that had 

used the HBM found it lacking in consistent predictive power, possibly because it focuses 

purely on predisposing factors.85 The evidence is also weak for predicting adherence with 

prescribed medication
86

 diet, exercise, and smoking reduction behaviours.
87

  

1.3.9.2 Social Cognitive theory (SCT) 

This theory, developed by Bandura in the 1970’s,
71

 contends that people’s attitudes are 

learned from the observation of others by direct modelling (observing people engaged in 

particular behaviours) or symbolic modelling (observing people portrayed in the media). 
88

 

Attitudes can lead to behaviours when combined with the person’s beliefs about their ability 

to engage and their beliefs about the likely consequences of engaging. These two 

components are referred to as self-efficacy and outcome expectancies. Other key constructs 

of this model include self-control and reinforcement, and these can be incorporated into 

behaviour modification interventions using goal-setting, self-monitoring, and behavioural 

contracting. Goal-setting and self-monitoring have been found to be particularly useful 

components of effective interventions.
89, 90
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Because of its complex structure, SCT has been criticised for being difficult to implement in 

total,91 with only the most easily implemented aspects of the theory, such as self-efficacy, 

actually used in practice. Self efficacy has been shown to be a good predictor of adherence 

with health behaviours such as smoking cessation, healthy eating, tooth brushing, and 

exercising 
88

 as well as self management of chronic illnesses such as AIDS, cancer, cardiac 

disease, depression, and diabetes.92 A review of theory-based interventions for 

contraception published in the Cochrane Library
93

 included 12 trials with interventions based 

on SCT, with 10 of these showing some positive results for the experimental group. They did 

not, however, find that SCT had a greater effect than other models (such as the Trans-

theoretical model of change, AIDS Risk Reduction Model, or other social cognition models) on 

any specific outcome or group. 

1.3.9.3 Trans-Theoretical model of change 

The Trans-Theoretical Model (TTM, also known as the “stage model”) has become a popular 

model in health behaviour change. It was first used to address alcohol abuse and other 

addictive behaviours with some evidence of success.
74, 76, 94

 TTM describes change as 

progress, over time, through a series of stages: Precontemplation, Contemplation, 

Preparation, Action, and Maintenance.
75

  For most people, the change process is not linear, 

but spiral, with several relapses to earlier stages before they attain permanent behaviour 

change. The characteristics of each stage are summarised in Table 2.  
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Table 2: Stages of Change (Adapted from Mannock
95

) 

Stage Characteristics 

Precontemplation Denial of problem; Resistant to making change 

May have given up the thought of changing because they are 

demoralised 

 

Contemplation Can see the benefits of changing 

Over-estimate costs of changing; are ambivalent and not quite 

ready to change 

Seriously considering action in next 6 months 

 

Preparation Have decided to make a change in the next month 

Have already started to take small steps toward goal 

 

Action Engaged in changing behaviours and are acquiring new, healthy 

behaviours 

 

Maintenance Have been able to sustain change for at least 6 months 

Actively striving to prevent relapse 

 

This model contends that interventions must be carefully matched to the person’s stage of 

change.
76

 One of its key interventions is Motivational Interviewing, which is described as a 

client-centred, directive method for enhancing intrinsic motivation to change by exploring 

and resolving ambivalence.
96

 In addition to the early studies in drug and alcohol dependence, 

the TTM has also been applied to chronic health conditions, including asthma, chronic pain, 

depression, and multiple sclerosis,
92

 and vocational rehabilitation
95

 with promising results, 

although the depth of empirical evidence is lacking. A review of its use in exercise program 

adherence
97

 showed evidence for initiating a new behaviour, but long-term adherence was 

not maintained. In a recently published review of the evidence into health and food 
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behaviour change, Motivational Interviewing was shown to be a highly effective counselling 

strategy, particularly when combined with Cognitive Behavioural Therapy.
98

 

1.3.9.4 Common Sense model 

The Common Sense (or Self-regulatory, or Illness Perceptions/Representations) Model (CSM) 

was developed at Rutgers University in the United States (US) in the 1970’s by Howard 

Leventhal and colleagues.
79

 It is another model based on the individual’s beliefs about illness, 

and its central contention is that a person’s ability to adhere to treatment is shaped by how 

he or she processes illness-related events. For example, a person with a chronic 

asymptomatic condition such as hypertension may feel well and therefore not adhere to 

their treatment regimen, whereas someone with underlying beliefs that they have cancer 

may become hyper-vigilant about symptoms and will seek assistance sooner.  

In their studies of individuals with chronic illness, Leventhal and Nerenz99 expanded the 

model to include a description of an adaptive system based on the following three 

hierarchically linked constructs as depicted in Figure 1: 

  

 

Figure 1 The Common Sense Model (Adapted from Sanderson 2004
88

) 
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Research in this field has supported the model by demonstrating that individuals consistently 

look for symptoms which match their view of the illness
92

 and different types of information 

are needed to elicit action and a change in attitude to a perceived threat to health. Even if a 

change is made, however, often these responses tend to be short-lived, thus compromising 

adherence to treatment in chronic conditions.78  

Interestingly, a meta-analysis of the CSM research100 found that illness representations may 

be associated with outcomes relatively independent of the coping strategies used. This 

conclusion must be treated with caution, however, as the direction of the relationship might 

not be linear. Coping responses could influence illness representations which may then feed 

back to influence choice of coping strategy.78 A further criticism of this model is that it does 

not make specific predictions about the role of and
 
interaction with significant others.

101
 

1.3.9.5 Self Determination theory 

Self Determination Theory (SDT) emerged in the 1970’s and 80’s and posits that behaviour is 

motivated by internal and external regulators, which are defined according to the level of 

autonomy experienced by the person.
73

 This can be represented on a continuum (see Figure 

2) with the most autonomous pole representing intrinsic motivation (e.g., the individual 

takes action/adheres with treatment due to interest and/or enjoyment) and the opposite 

end representing extrinsic motivation (e.g., the individual fears negative consequences if 

they do not adhere).  SDT has been applied to studies of adherence with post-surgery 

exercise recommendations in patients after knee reconstructions
72

 and  exercise for weight 

loss in obese women
102

 with promising results, but has shown little impact on treatment 
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adherence in people with mental health conditions.103 For SDT to work well, both patient and 

practitioner need to be inclined to share the decision. One possible reason for poor results in 

the mental illness population is that SDM is only beneficial to patients who want a higher 

degree of involvement in decision making, and some patients often do not know what it 

means to be involved until this has been explained to them.  Another study found that 

medical practitioners find it hard to identify patients who would like to participate in SDM.
104

  

 

Figure 2:  The self determination continuum (Source: Chan, Lonsdale, Ho, Yung and Chan, 2009
72

) 
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1.3.9.6 Health Promotion model 

This nursing model arose from the Health Belief Model in the 1990’s and contends that the 

likelihood of engaging in health promoting behaviours is determined by the individual’s 

cognitive / perceptual factors (e.g., perceived self efficacy, health status, barriers, and 

benefits of health promoting behaviours) modified by demographic, biological, interpersonal, 

situational, and behavioural factors.
105

 Concepts are incorporated into a framework with the 

categories: Individual Characteristics and experiences, Behaviour-specific cognitions and 

affect, and Behavioural outcomes.88  

The HPM is widely represented in the nursing literature and is the underpinning framework 

for over 100 research studies.
106

 These have spanned health-promoting strategies in the 

workplace107, mammography participation108, and exercise participation in adults with 

chronic disease.
109

  While there is some evidence of its predictive power for preventative 

health behaviours, such as use of hearing protection in construction workers110 and exercise 

behaviour in adolescents,
111

 an evaluation of the application of this model called for studies 

with greater design rigor, including random sampling techniques, power analysis, and 

increased psychometric quality of the research measures.
112

 

One criticism of the model is that it does not reflect interpersonal/situational influences as a 

source of self-efficacy.
112

 The HPM is also open to criticism that its linear nature presents 

limitations in terms of understanding the complexities of the triadic reciprocal relationship 

(reciprocal determinism) described  by Bandura.
71

 This theory states that a person's behavior 
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both influences and is influenced by personal factors (including cognitive, affective and 

biological events) and the environment. 

 

1.3.9.7 The Multi-dimensional Adherence Model (MAM) 

This model was published by the World Health Organization in 2003 following a major critical 

review of the evidence on adherence to long term therapies, and identifies five dimensions 

that influence adherence.
2
 These are represented in Figure 3: 

 

Figure 3: The Five Dimensions of Adherence. (Source: World Health Organization, 2003) 
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This model differs from those previously discussed  by removing the traditional emphasis on 

patient-related factors, as it is a “misconception that adherence is a patient-driven 

problem”.2p26 This model states that the ability to follow treatment is impacted by more than 

one barrier, and interventions to improve adherence need to address all relevant factors. 

Due to its holistic conceptualisation of adherence, sound evidence base, and parallels with 

current Occupational Therapy theory (see section 1.10) this model has been chosen as the 

cornerstone for this thesis.  

The five key dimensions of the MAM are: 

Social and economic 

Although not a consistent independent predictor, some factors such as race (and cultural 

beliefs) poverty, illiteracy, unemployment, lack of social supports, distance from treatment 

outlet, family dysfunction, and cost of travel / treatment, and age
113-117

 have shown 

relationship with adherence to treatment. 

Health-care team and system 

Although there is some evidence that a good patient-provider relationship and prolonged 

follow-up can improve adherence,115 there is relatively little research into factors that can 

have a negative effect, such as poorly developed services, overworked, and poorly trained 

health care providers, and lack of continuity of care.  

Condition-related  
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These factors include severity of symptoms, level of disability, prognosis, rate of progression 

and the availability of effective treatment. They also extend to co-morbidities such as 

depression and substance abuse, as these play an important role in modifying the individual’s 

ability to adhere to treatment
118, 119

. 

Therapy-related 

These include complexity, duration, immediacy of benefit, interference with lifestyle, side 

effects, and frequent changes to treatment pathways. It also encompasses the availability of 

support to deal with the above factors.  

Patient-related  

Up until recently, this factor dominated the research output into adherence, and there is an 

abundance of literature focusing on this topic. Factors reported to affect adherence are 

physical factors (such as vision hearing or mobility impairment) cognitive impairment (e.g., 

forgetfulness) psychological factors, such as low motivation, lack of understanding of the 

condition (and need for treatment), beliefs about side-effects, stress, and negative views 

about medicine.35, 86, 120 

As this is a relatively new model, there is a need for testing in future studies to strengthen its 

evidence-base, particularly in acute conditions. It does, however, encompass areas that have 

been shown to directly impact on adherence17 and it provides clinically useful guidelines 

(referred to as “lessons learned”) that may be readily applied to the field of hand therapy, 

including: 
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• The consequences of poor adherence are poor health outcomes and increased health 

care costs; 

• Improving adherence also enhances patient safety;  

• Adherence is an important modifier of health system effectiveness; 

• Health systems must evolve to meet new challenges; 

• A multidisciplinary approach towards adherence is needed; and  

• Patients need to be supported, not blamed. 

The first three of these points summarise the impact of non-adherence, and the final three 

guide interventions to address it. Strategies for the field of hand therapy will be explored in 

more depth in Chapter 8 (Discussion). 

 

1.3.10 Relating the Multi-dimensional Adherence Model to current 

Occupational Therapy theory 

All modern OT theory has “occupation” as the central construct; this is defined as “all 

activities of daily living that contribute to health and fulfilment for an individual”.
121p 1

 The 

period between 1975 and 2000 was a particularly productive era in the development and 

articulation of OT theory, with several key models published, supported by research, and 
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accepted by the OT community. These include the Person Environment Occupation Model 

(PEO)
122

, the Model of Human Occupation (MOHO)
123

 and the Canadian Model of 

Occupational Performance and Engagement (CMOP-E)124.  

By including and acknowledging the impact of the social and physical environment in the 

person’s occupational performance, the MAM parallels the PEO model
122

 which 

acknowledges the dynamic relationship between the Person (comprised of the following 

aspects of the person: physical, cognitive, spiritual and affective), their Occupations (self-

care, productivity and leisure) and their Environments (that include the following aspects: 

physical, social, cultural, and institutional)- see figure 4.  

 

 

Figure 4 The person-environment-occupation relationship (Source: Law et al, 1996) 
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This model was further expanded in the Model of Human Occupation (MOHO) which was 

first published in 1980. This model’s assessments and tools have been widely researched and 

published in the OT literature, with 605 publications listed on its website as of December 

2010
125

. It seeks to explain how human occupation is motivated, patterned, and performed in 

a broad and integrated way, and explains human behaviour in terms of three interrelated 

components: volition, habituation, and performance capacity. Volition refers to the 

motivation for occupation, habituation refers to the process by which occupation is 

organised into patterns or routines, and performance capacity refers to the physical and 

mental abilities that underlie skilled occupational performance.123 The MOHO also 

emphasises that, to understand human occupation, we must take into account the physical 

and social environments in which it takes place. The holistic nature of this model is congruent 

with the MAM, with the individual’s abilities and limitations seen as only one component of 

their ability to perform an occupation (in this case, completing necessary self care, work, 

leisure and agreed exercise activities whilst wearing a splint and avoiding potential risks).  

The social and physical environments in which therapy takes place (e.g., whether the patient 

has continuity of care, appropriate support, and readily available and accessible transport to 

the treatment centre) are given equal consideration in both models, and the patient (or 

client) is not blamed for problems in therapy adherence. 

The Canadian Model of Occupational Performance and Engagement (CMOP-E)
51, 124

 was first 

published in 1997 by the Canadian Association of Occupational Therapists, and builds upon 

the 1983 publication 'Client-Centred Guidelines for the Practice of Occupational Therapy'.
126

 

Building on the PEO, this model includes the relationship between person, occupation and 
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environment, but adds spirituality as a fourth dimension, placed in the centre of the model to 

highlight its fundamental importance (see figure 5).  

 

Figure 5 CMOP-E (Source: Townsend and Polatajko 2007) 

Again, this is consistent with the holistic, interactive philosophy underpinning the MAM, as it 

acknowledges and describes the transactions and mutual influences between the dimensions 

on the individual’s occupational performance, in this instance the ability to follow a therapy 

program.   

 

1.3.11 Summary and Conclusions 

Over the previous century, there has been a shift in conceptualising and measuring patient 

involvement and responsibility in health programs or treatment. The term most commonly 



39 

used until the 1980’s (and still in use in many health publications) was compliance which 

implied a passive role for the patient as an obedient follower of instructions, prescriptions 

and proscriptions outlined by their “expert” treating health practitioner. Meichenbaum and 

Turk
10

 made the important distinction between compliance and adherence articulating the 

active, voluntary, and collaborative involvement by the patient in a mutually agreed and 

accepted course of behaviour for the desired health result. 

The literature shows that patient adherence to hand therapy treatment in acute conditions 

(defined as less than 3 months post injury) results in superior recovery and prevention of 

deformities in tendon
31, 48-50, 63

, nerve
32, 43, 44

, and bony injury
29, 45-47

, and the prevention of 

contractures post burns.41, 42 Non-adherence with splinting in acute injury can result in 

increased health system costs by increasing the need for difficult secondary surgical 

procedures,29, 127 medical, nursing, and allied health support.10, 11, 128 

Research into the predictors and determinants of adherence has resulted in the development 

of several key models, including the Health Belief, Common Sense, and Health Promotion 

models, the Trans-theoretical Model of Change, and Social Cognitive Theory. All of these 

focus on patient-related factors, especially how the individual processes and understands 

their own health condition and required treatment, and how this translates into motivation 

and action.  

The Multi-dimensional Adherence Model (MAM)
2
 takes a more global view, positioning the 

patient-related factors within a five-dimensional construct which also acknowledges the 
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effects on adherence of socio-economic, health care system, condition-related, and therapy-

related factors. It was developed following a major critical review of the evidence on 

adherence and builds on the five overlapping categories of variables described by Haynes.7 

The Multi-dimensional Adherence Model has been chosen as the theme for this thesis, as it 

provides a holistic view of the individual in context which is consistent with current OT 

theory, such as PEO, MOHO, and CMOP-E. 

 

In the next chapter, I will explain the origin of the five key research questions that are 

answered in the thesis publications, Chapters 3 to 7. I will also outline and justify the aims 

and methodology chosen for each separate study.  
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Chapter 2 – Methodology 
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Chapter 2  

Methodology Introduction 

In the previous chapter, it was established that patient adherence to hand therapy, 

particularly in acute conditions (defined as less than 3 months post injury), results in superior 

recovery and prevention of ongoing post-injury deformities. Non-adherence with therapy in 

the acute hand injury recovery phase can result in long term or permanent disability, lost 

productivity and increased health system costs. The Multi-dimensional Adherence Model 

(MAM) was selected as the cornerstone for this thesis, as it provides a holistic view of the 

individual in context which is consistent with current Occupational Therapy theory.122-124  

In this chapter, I will list the five key research questions that drove this thesis and which are 

addressed in the publications that form Chapters 3 to 7. The separate methodologies for 

each of the publications will be described and justified, and the aims, data collection, and 

data analysis will be outlined.  

This chapter highlights the breadth of methodologies used in publications from this thesis, 

which include a randomized controlled trial, a qualitative (phenomenological and grounded 

theory) study, a cohort study, a retrospective file audit, and a systematic review.  
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2.2 The research questions 

Following a major review of treatment protocols for common hand conditions treated at the 

Alfred Hospital Hand Clinic in 2006, several practice challenges were identified and prioritised 

by the team. This led to the identification of the following five key research questions: 

1. What factors are associated with adherence to therapeutic splint or brace wear in 

adults presenting with acute upper limb injuries? 

2. What are the predictors of splint non-compliance for in-patients with acute traumatic 

brain injury (TBI) and hand injuries? (as noted previously, in this instance, the term 

compliance is appropriate, as patients in post traumatic amnesia are incapable of 

active and voluntary collaboration with treatment)  

3. How does the patient’s experience of distraction splinting for intra-articular fractures 

influence adherence with treatment?  

4. Does distraction splinting for intra-articular fractures result in better long-term 

outcomes for patients when compared with alternative management regimens (that 

require less of the patient in terms of splint wear and exercise)? 

5. Is there a relationship between splint type, compliance, and outcome in the 

treatment of mallet finger injuries? (again, the term compliance is appropriate, as 

patients in this trial were randomised to treatment – they did not get the opportunity 

to choose the splint to which they were allocated due to the strict methodology). 
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As each of these questions approaches the issue of adherence (or compliance in some 

instances) from a different perspective, the methodologies required to answer them are 

different and will be detailed separately.  

 

2.3 Materials and Methods 

2.3.1 Research Question 1: Which factors are associated with adherence to 

therapeutic splint or brace wear in adults presenting with acute upper 

limb injuries? 

AIM:  

• To identify key factors that could influence patient adherence with splint wear in 

acute upper limb injuries 

METHODOLOGY CHOSEN: SYSTEMATIC REVIEW (SR) 

LEVEL OF EVIDENCE = 2A (SR with homogeneity of 2B (Cohort) and better studies)
129

 

A systematic review of the literature on the management of acute upper limb injuries was 

used to answer this question, as it required the gathering, appraising, and synthesising of as 

much evidence on splint wear in acute injury as possible. The advantage of this method is the 

ability to assess the consistency of findings across many studies, thus presenting an increased 

chance of detecting a trend or effect. 
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Although two systematic reviews of compliance/adherence studies in chronic conditions 

were found (splint wear in patients with rheumatoid arthritis),
69, 130

 there were no published 

systematic reviews addressing splint adherence in acute hand injuries.  

Search strategy 

Relevant articles were identified from a search of Ovid MEDLINE (1970 to June 2009) Ovid 

CINAHL (1970 to June 2009) and EMBASE (1970 to June 2009) – encompassing Cochrane 

database of systematic reviews and conference papers. The search strategy (including 

inclusion/exclusion criteria) is detailed further in the publication (Chapter 3). 

Methods of review 

The title and abstracts of potentially relevant papers were reviewed by the author, and full 

text of articles that specifically addressed factors associated with non-adherence with 

splinting or bracing for acute upper limb injuries were obtained by the author, and were then 

evaluated for quality using the Critical Review Form for Quantitative Studies published by 

McMaster University, Hamilton, Ontario, Canada.
131

 

For all included studies, relevant data were extracted by the author into standardised forms 

to capture the following information: 1) study design, 2) number of participants and their 

associated injury / condition, 3) adherence measure used, 4) presence of explicit definitions 

for adherence, 5) whether a statistical comparison was done between adherent and non-

adherent participant groups, and 6) study results. 
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Data synthesis 

Due to the differences in methodologies in studies (differing adherence measures and 

variables used in the study analyses), synthesis was narrative rather than quantitative. 

Statistics were therefore reported as published in the original studies. When reported, the 

95% CI was used; if it was not available, a p-value was reported. 

 

2.3.2 Research Question 2: What are the predictors of splint non-

compliance for in-patients with acute traumatic brain injury (TBI) and 

hand injuries? 

AIMS:  

• To identify key predictors of non-compliance with hand splints (or other  protective 

removable braces) in patients with acute brain injury; and  

• To determine whether the Westmead Post Traumatic Amnesia (PTA) scale132 is a 

suitable tool for predicting compliance with splinting (or bracing) in this population.   

METHODOLOGY CHOSEN: RETROSPECTIVE FILE AUDIT 

LEVEL OF EVIDENCE = 2C (Audit or outcomes research)
129
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The retrospective file audit was chosen as it is a relatively inexpensive and efficient way to 

investigate a number of potential predictors of non-compliance across a large sample. It also 

has the advantages of no loss to follow-up or selection bias, thus providing data for the full 

range of patients meeting the study’s inclusion criteria. It enabled the authors to estimate 

the proportion of people who did not comply with their splint regimen, and to explore 

hypotheses regarding potential risk factors for non-compliance. It also enabled the authors 

to assess the usefulness of the Westmead PTA scale in predicting compliance with splinting. 

Participants 

The sample included the full medical records of all patients who were (1) admitted to the 

Alfred Hospital (Melbourne) via the Trauma unit in 2005 and 2006, and (2) who were 

recorded as having concurrent head and upper limb injuries.  The medical records for all 

cases identified by the trauma unit database for that period (N=117) were examined and 71 

were eligible for inclusion in this study.  Of the 46 excluded, there were 7 deaths, 10 with 

only superficial injuries to the upper limb and/or the head or face, and 29 with injuries that 

did not require the fitting of a removable splint or brace (e.g., wrist fractures where 

standard treatment was a plaster cast).  

Data Collection 

Full medical records were ordered and baseline information was extracted, including: 
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• Demographics (age, sex, marital status, place of residence – coded as rural, urban, or  

inner urban); 

• Occupation, coded using the Australian and New Zealand Standard Classification of 

Occupations (ANZSCO);133 

• the presence of other health variables (such as psychiatric co-morbidity, previous 

brain injury, history of alcohol/substance abuse) as indicated by notes completed by 

the admitting medical officer; 

• mechanism of injury, coded as either motor vehicle, motorcycle, push-bike or 

pedestrian accident, fall, or ‘other’ including assault, horse-riding  and work accidents, 

and explosions;  

• severity of brain injury using lowest Glasgow Coma Scale (GCS)134 score in the first 24 

hours post injury; 

• lobe(s) of the brain that were injured; and 

• type of hand injury sustained (e.g., bony, ligamentous, tendon, nerve, skin or soft 

tissue loss). 

Retrospective data for every day of the hospital admission was also extracted from each 

patient’s medical chart on the following items: 

• If Plaster of Paris (POP) cast/backslab was applied; 

• Days (post injury) POP removed, and thermoplastic splint fitted; 

• Post Traumatic Amnesia (PTA) status at time of commencement of splinting; 
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• Number of days the patient displayed two or more signs of agitation in the one day 

according to notes in the medical file. Terms used were confined to the list of 

behaviours used for data collection in Nott et al. (2006),135  including 

restless/excessive movement, pulling at tubes or restraints, and irritability  - see 

publication (Chapter 4) for a full list of terms; 

• Whether or not the patient complied with their splinting treatment. Non-compliance 

was defined as one or more episodes noted in the medical file of self-removal, loss, or 

incorrect wear of splint, or unprotected hand movement. For patients who were left 

in their POP cast and did not receive a splint, self-removal of neck or back braces or 

bandages was considered an incidence of non-compliance. 

Statistical Analysis 

Descriptive analysis was used to measure the incidence of non-compliance and describe the 

frequency of non-compliant behaviours.  Comparisons between compliant and non-

compliant groups were made using chi-square tests for equal proportion, Student t-tests for 

normally distributed data and Wilcoxon rank sum tests for non-parametric data.
136

 In 

addition, all variables were further compared using logistic regression, allowing for results to 

be reported as odds ratios (OR) with a 95% confidence interval (CI). A two-sided p-value of 

0.05 was considered to be statistically significant.   
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2.3.3 Research Question 3: How does the patient’s experience of distraction 

splinting for intra-articular fractures influence adherence with 

treatment?  

AIMS: 

• to describe patients’ experiences of distraction splinting; and 

• to identify key issues in patient adherence to their splint-wear and exercise program.  

METHODOLOGY CHOSEN: Qualitative (phenomenological and grounded theory)  

A qualitative methodology (phenomenological analysis for the first part and grounded theory 

design for the second) was selected as first person accounts provide clinicians with a richer 

understanding of the patient experience of the treatment we provide. 

Participants 

Selection criteria for the study included adults who could speak English, were able to give 

informed consent, and who had sustained an intra-articular finger fracture within the 

previous eight years that was treated with distraction splinting at the Alfred Hospital. All 

patients who met these criteria (N=18) were identified from the hospital database, contacted 

by mail, and invited to participate. Follow-up telephone calls were made to discuss the aims 

of the study and to schedule interview times.  Data collection commenced in April 2009 and 
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was finished in July 2009, when data saturation of thematic content had been achieved 

according to consensus agreement by the researchers involved in the data analysis.  

Data collection 

Twelve (12) participants were interviewed by the first author (LOB), using a semi-structured 

interview schedule developed for this study. Questions were designed to elicit responses that 

explored the participants’ thoughts and feelings about their injury, their experience of 

distraction treatment, including their preparedness for it, and the reactions of their friends, 

family, and colleagues to the physical appearance of the splint. Interview questions are listed 

in the publication (Chapter 5). 

All but two interviews were completed in the hand therapy department of the hospital; one 

was completed via phone as the participant had moved interstate, and the other was 

completed in the participant’s home. Interviews were recorded using a digital voice recorder, 

and transcribed verbatim for analysis by an individual who was blinded to the participant’s 

identity. All transcriptions were checked for accuracy by the first author (LOB). 

Data Analysis 

Two parallel analytical strategies were used for all analysis of interview transcripts, both 

modelled on the methodology detailed by Starks and Brown Trinidad.
137

 The first author  

conducted a manual analysis and developed preliminary findings. Transcripts were also 

entered into a computer data management program (nVIVO Version 2.0, QSR International) 
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and were independently analysed by the second author. For the phenomenological 

component of this study, a systematic process for coding data (as described by Starks and 

Brown Trinidad)137 was used in which specific statements were analysed and categorised into 

clusters of meaning that represented a phenomenon of interest.  

To develop an explanatory framework for predicting treatment adherence, grounded 

theory’s method of comparison using three stages of coding was used.
138

 The first stage 

involved open coding: examining and comparing data, then developing coding categories 

that reflected the content of the data collected. The data was then re-assembled into 

groupings based on patterns and relationships between the categories and patient report of 

adherence to treatment (axial coding). Finally the central or core category was identified and 

described. The themes, patterns, categories, descriptive examples and quotations identified 

through the analysis formed the basis of the interpretation of the findings.   

 

For both analyses, the authors compared emergent themes and categories to review 

thematic and conceptual consistency, and any disagreements were resolved by consensus 

moderation. In order to ensure trustworthiness of the results, the researchers also ‘member 

checked’ the emerging themes and categories with two of the interviewees to ensure that 

the interpretation of the findings were an accurate representation of the participants 

accounts of their experience. 
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2.3.4 Research Question 4: Does distraction splinting for intra-articular 

fractures result in better long-term outcomes for patients when 

compared with alternative management (that requires less of the 

patient in terms of splint wear and exercise)? 

AIM: 

• to compare long-term functional outcomes achieved in both groups of patients in 

terms of active movement, pain, and independence in daily living activities. 

METHODOLOGY CHOSEN: 

LEVEL OF EVIDENCE = 2B (Cohort study)
129

 

A cohort study approach is the most rigorous epidemiological design, with the main 

advantages of being well suited to rare exposures (in this case, distraction splinting, which is 

not widely used in Victoria, Australia), ethically safe, and administratively easier and less 

costly than a randomized controlled trial. In this study design, participants were selected 

using pre-treatment x-rays (to ensure comparability of groups). Eligibility criteria and 

outcome assessments were standardised to enhance rigor. The disadvantages are that 

blinding was not achieved (due to unexpected delays in recruiting one of the cohorts), 

treatment exposure may have been linked to a hidden or unknown confounder, and 

participants and controls may have differed on important predictors of outcome (e.g., key 

socio-economic criteria, such as literacy or access to public transport to attend 

appointments). 
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Participants 

Selection criteria for the study included adults who could speak English, were able to give 

informed consent, and had treatment for a comminuted intra-articular fracture of the 

proximal or distal interphalangeal joint of the finger in the previous eight years at either of 

the two participating centres (the Alfred Hospital or Dandenong Hospital).  All patients who 

fit these criteria were identified by a search of the hospital databases, contacted by mail and 

telephone, and invited to participate.  

Participants from the Alfred Hospital formed the Distraction Splinting Group (Group A). For 

details of the treatment/therapy received, see the full manuscript (Chapter 6). Group A 

participants were similar to  participants from Dandenong Hospital (Group B) on variables 

such age, gender, time since injury, and occupation. 

Data collection 

Participants completed a one-page form that included information on hand dominance, 

finger injured, satisfaction with result, pain (using the 10cm Visual Analogue Scale),
139

 

complications (such as further procedures required) and current employment status. They 

also completed the Disabilities of the Arm Shoulder and Hand (DASH)
140

 self-report functional 

outcome scale. Impairment measurement was completed by a research assistant, and 

included total active range of motion (using 15 cm steel finger/toe goniometer) following a 

standardised protocol with a dorsal placement approach.
141

 Information regarding 

complications (i.e. malunions, non-unions, infections), and further surgery was extracted 
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from patients’ medical records and checked with participants, in the event that treatment 

was sought elsewhere.  

Data Analysis 

Assuming a minimum of 16 per group, it was calculated that the study would have 80% 

power to detect a difference in continuous variables equivalent to one standard deviation 

with a 2-sided p-value of 0.05. All data were analysed using SPSS version 18.0 (SPSS Inc, 

Chicago, IL, USA). Group comparisons were made using student t-tests for normally 

distributed variables, chi-square tests or Fishers Exact tests for categorical variables, and 

Wilcoxon rank-sum tests otherwise.
136

 Correlations between primary outcome (combined 

range of motion at the proximal and distal interphalangeal joints) and continuous data were 

investigated using Pearson product-moment correlation coefficient (after checking for 

normality) and non-parametric data were tested using Spearman rank correlation 

coefficients. A two sided p-value of 0.05 was considered to be statistically significant. 

 

2.3.5 Research Question 5: Is there a relationship between splint type, 

compliance and outcome in the treatment of mallet finger injury?  

AIMS: 

• to compare outcomes, compliance, and patient satisfaction in people with mallet 

finger injuries by splint type, of which there were three:  
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o the perforated thermoplastic splint;  

o the dorsal aluminium-foam “Mexican hat” splint; or 

o a control splint (the off-the-shelf “Stack splint”).  

METHODOLOGY CHOSEN: Randomised Controlled Trial (RCT) 

LEVEL OF EVIDENCE = 1B Individual RCT (with narrow Confidence Interval)
129

 

A recent Cochrane Systematic review
142

 found that there was insufficient evidence to 

establish the comparative effectiveness of different types of finger splints (either custom-

made or off-the-shelf) for treating mallet finger injuries. The authors of the Cochrane 

Systematic review commented that there were only 4 trials that met the inclusion criteria, 

and all of these were “small, heterogeneous, inadequately described and reported….and had 

methodological flaws”.
143p6

 We therefore chose a randomised controlled trial, as we believed 

we could incorporate this design to eliminate methodological weaknesses noted in previous 

trials (e.g., we achieved assessor blinding, allocation concealment, and 20-week follow-up in 

most cases). We also anticipated that we could find a suitable number of participants as 

these injuries present relatively frequently to public hospitals. Other advantages of RCT’s 

include the unbiased distribution of confounding variables, and the facilitation of statistical 

analysis.
54

 Disadvantages of RCT’s include the expense involved, in both time and money.
55

 

This trial recruited patients over a four year period, which is significantly longer than was first 

estimated. To address this, we widened our catchment to include two other hospitals as 



57 

recruitment sites. One hospital, however, did not recruit any participants suggesting staff 

were either unclear as to who/how to enroll, or unwilling to change current routine 

treatment practices. The other hospital recruited a further five participants in the final six 

months of the trial, and reported no difficulty adhering to the trial protocol. 

Participants 

Referrals to the trial were sourced through the Alfred and Dandenong Hospitals’ Emergency 

Departments and Plastics streams, a Melbourne private hand therapy clinic, and local 

medical practitioners between May 2006 and 2010. Assuming a minimum of 16 participants 

per group, it was calculated that this study would have an 80% power to detect a difference 

in continuous variables equivalent to one standard deviation with a 2-sided p-value of 0.05.  

Based on the assumption of normality, a reduction of one standard deviation would be 

equivalent to about 24%, therefore a reduction of 0.8 of a standard deviation would be 

approximately equivalent to a 20% reduction. A difference of this size is perceived to be of 

clinical importance.
144

  

Patients with mallet injury to the thumb, open fractures, co-existing rheumatologic illness, or 

those whose time from injury to presentation was greater than 2 weeks were excluded to 

minimise confounding variables. A diagnosis of mallet finger was made based on X-rays and 

clinical finding of extensor lag at the Distal Inter Phalangeal joint (DIPJ). 

Participants were allocated via a computer generated randomised sequence to one of three 

groups: a) custom-made thermoplastic thimble splint constructed from 1.6 mm Orfit Classic 
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Soft micro-perforated (Orfit Industries, Belgium); b) custom-made dorsal aluminium 

(Mexican hat) splint made from 13mm width aluminium padded splint (Smith and Nephew, 

USA); or c) control (off-the-shelf Stack splint). All splints allowed for full Proximal Inter 

Phalangeal joint (PIPJ) motion.  

Data collection 

Each participant was seen by a Hand Therapist with at least 3 years’ experience who 

collected baseline data, measured the finger’s degree of extensor lag with a standardised 

finger goniometer, and noted other relevant health information such as the presence of 

other hand injuries on injured hand, smoking status, and medication. The therapist then 

provided and fitted the splint according to the randomised sequence. Allocation concealment 

was achieved by having treatment group information contained in sealed opaque envelopes. 

Participants were given the same information regarding hygiene procedures (adapted from 

Richards et al.)
145

 and a diary to complete regarding instances (and reasons for) splint 

removal, modification, or accidental dislodgement. All were provided with a review 

appointment at one week to check splint fit, and further reviews at six, eight, 10, 12, and 20 

weeks were scheduled.  

Patients were instructed to contact the clinic immediately if their splint became damaged or 

was lost so that it could be replaced as soon as possible. Splints were checked at each 

appointment and remoulded, repaired, or replaced if required. The treating therapists saw 
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the patients up until the 8 week review, then a blinded assessor completed the following 

measurements at 10, 12, and 20 weeks: 

• degree of extensor lag (measured with a standardised goniometer); 

• development of complications; 

• splint failure (i.e. a change in splint type was required due to splint breakage, poor fit, 

participant report of either splint impracticality  or inability to manage splint 

application/removal);   

• patient compliance to the treatment protocol measured on a 3 point scale, based on that 

used by Groth et al. (1994)
146

 which uses self-report, therapist observation, and 

attendance at therapy appointments to determine whether the patient is compliant, 

secondarily non-compliant, or non-compliant; 

• patient satisfaction with result on 5-point Likert scale, ranging from 1 = very dissatisfied 

to 5 = very satisfied; 

• pain ‘on a typical day during the last week’, measured by 10 cm Visual Analogue Scale 

(VAS). There is evidence that the VAS is a reliable (test-retest 0.99) and valid (r=0.6 

correlation between VAS and descriptive pain scale) measure of subjective pain 

experience.
139
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To ensure blinding, splints were removed prior to the assessment and re-applied afterwards 

by another therapist using a standard donning/doffing technique. 

Data Analysis 

With a minimum of 16 per group, it was calculated that this study would have 80% power to 

detect a difference in continuous variables between any two groups equivalent to 1 standard 

deviation with a 2-sided p-value of 0.05. All data were analysed using SAS version 9.2 (SAS 

Institute, Cary, NC, USA). Baseline participant characteristics in the three groups were 

compared
 
using one-way analysis of variance for continuous variables

 
and chi-square tests 

for categorical variables. For the primary analysis,
 
extensor lag data from the 12

 
and 20 week 

reviews were compared using Analysis of Variance.  

The secondary measure (complications causing treatment failure) was compared using chi-

square test for equal proportion. Analysis of variance (for measures of satisfaction and pain) 

and Kruskal Wallis tests (for compliance) were used where required. A two sided p-value of 

0.05 was considered to be statistically significant, and, where an overall group difference was 

found, pair-wise comparisons were made to establish the specific reason behind the 

statistical significance. All analyses were performed on an “Intention To Treat” (ITT) basis, but 

given the sample size and the significant incidence of treatment failure in two of the splint 

groups, it was considered appropriate to also perform a 'Per Protocol' analysis for the 

primary outcome (degree of extensor lag). Per-protocol groups were defined as the final 
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splint groups if participants did not tolerate the original randomly allocated splint, and were 

changed to a different splint.  

 

2.4 Chapter Summary 

This chapter lists five key research questions that arose from the author’s clinical practice as 

a hand therapist and describes and justifies the separate methodologies used to answer each 

of these. As each question approaches the issue of patient compliance or adherence with 

hand therapy from a different perspective, this thesis encompasses a variety of 

methodologies. To further explore the background for this thesis, the next chapter is a 

systematic review of factors have been shown to have reliable correlations with adherence 

to therapeutic splint or brace wear in adults presenting with acute upper limb injuries. 
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Chapter 3 – Adherence to therapeutic splint wear in adults with 

acute upper limb injuries: A Systematic Review  
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Chapter 3 

Adherence to therapeutic splint wear in adults with acute upper 

limb injuries: A Systematic Review Introduction 

Chapter 2 outlined the methodology for each of the studies included in this thesis. This 

chapter is the first of five publication chapters, and presents a systematic review of the 

published evidence on adherence with splinting in acute hand injury. This paper highlights 

the lack of publications and overall poor standard of evidence in this field. 

 

3.2 Chapter Contents 

O’Brien, L (2010) Adherence to therapeutic splint wear in adults with acute upper limb 

injuries:  a systematic review, Hand Therapy, 15(1):3-12. 

Date submitted: 3 May 2009 

Date reviews received: 5 June 2009 

Date of resubmission: 29 June 2009 

Date of acceptance: 7 July 2009 

Date of publication in hard copy: January 2010 
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This study aimed to identify and describe the body of knowledge on factors that could affect 

patient adherence with splint wear in acute upper limb injury. Outcomes other than splint 

adherence were not examined as part of this review. In this paper, the terms compliance and 

adherence were described and applied to the hand therapy context. Factors examined in the 

included studies were grouped and discussed using the Multi-dimensional Adherence Model 

(MAM).  
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3.3 Impact of the study 

Journal Metrics:    None listed 

As a result of this study, the hand therapy team have increased the emphasis on minimising 

impact on lifestyle and daily living. For example, materials such as neoprene, which is softer 

and more comfortable than thermoplastic, are used more frequently when total 

immobilisation is not required. Also, additional written resources for patients have been 

produced which give examples of how daily living tasks can be modified or made easier with 

commonly available items, such as well designed kitchen implements with ergonomic grips. 

 

3.4 Chapter Summary 

In the previous chapter, the literature on adherence models was discussed, and the MAM 

was chosen as a key framework for this thesis. This paper specifically applies the model to 

published studies of adults with acute hand injuries that include a measure of treatment 

adherence. Six eligible trials were identified from searches of MEDLINE, CINAHL (to October 

2008), reference lists of articles, and relevant reviews.  

As studies varied widely in measurement of adherence, a quantitative synthesis with pooling 

of results was not possible. Most studies were also of limited methodological quality. 
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Key findings were: 

• Overall rates of splint adherence in acute injuries (≥75%) were higher than the 

comparable literature for chronic conditions such as rheumatoid arthritis (25-65%); 

• There was no consistent correlation between adherence and social and economic 

factors such as age, gender, ethnicity and employment status;  

• No studies examined the influence of health care system factors on adherence; 

• For condition-related factors, no correlation was found with adherence and injury 

type, although studies measuring these variables were limited;  

• There was some evidence that treatment/therapy-related factors such as immediacy 

of benefit, splint comfort, and minimising interference with lifestyle and daily living 

activities can improve splint adherence; and 

• For patient-related factors, one study found a correlation with patient perception of 

positive effect, and one found negative correlations with agitation and brain injury 

severity (N.B. this paper was completed as part of this candidacy, and is presented in 

Chapter 4). 

In summary, this is a field with little published high quality evidence, and future research 

should measure adherence relationships with socio-economic, health care system, therapy-

related, condition-related, and patient-related characteristics.   
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The following chapters seek to apply specific components of this model to several patient 

groups who have been identified by hand therapy colleagues at the Alfred Hospital as 

particularly challenging to treat due to issues of splint and/or therapy non-adherence. The 

first of these will examine hand therapy compliance in people with co-existing acute 

traumatic brain injuries.
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Chapter 4 – Determinants of Compliance with Hand Splinting In an 

Acute Brain Injured Population 
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Chapter 4  

Determinants of Compliance with Hand Splinting In an Acute Brain 

Injured Population 

4.1 Introduction 

Chapter three systematically reviewed the existing acute hand therapy literature to identify 

key factors that could influence patient adherence with splint wear in acute upper limb 

injury. It built on Chapter 2 by grouping and discussing these factors using the MAM. This and 

subsequent chapters aim to apply specific components of this model to several patient 

groups who have been identified by hand therapy colleagues at The Alfred Hospital as 

particularly challenging to treat due to issues of non-adherence.  

This chapter specifically explores the incidence, and predictors of, splint non-compliance in 

people with concurrent acute brain injuries. In this instance, the term compliance is used as it 

cannot be assumed that individuals had the capacity to understand and agree to their 

treatment regimen during the acute phase of their brain injury. 

4.2 Chapter Contents 

O’Brien, L and Bailey, M (2008) Determinants Of Compliance With Hand Splinting In An Acute 

Brain Injured Population. Brain Injury, 22(5): 411-18  

Date submitted: 1 October 2007 
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Date reviews received: 2 February 2008 

Date of resubmission: 15 February 2008 

Date of acceptance: 25 February 2008 

Date of publication in hard copy: May 2008 

 

This paper aimed to identify key predictors of splint non-compliance in people who had acute 

Traumatic Brain Injury (TBI) as well as hand injuries. Prior to this study, Occupational 

Therapists (OT’s) working in neuro-trauma at The Alfred Hospital used Post Traumatic 

Amnesia (PTA) status to determine when to remove the plaster cast and commence active 

hand therapy (including the removable splints) for patients with TBI and concomitant hand 

injuries.  They expressed concern that they might be impeding patient recovery by delaying 

splinting and mobilisation until patients had emerged from PTA, but needed to balance this 

with managing the risk of the patient removing the splint and potentially injuring their hand 

further.
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4.3 Impact of the Study 

Journal Metrics: 

• Thomson Scientific ISI Web of Knowledge Journal impact factor: 1.533 

• Thomson Scientific ISI Web of Knowledge Journal rank:  

o Neurosciences:  Q4 (182
nd

 of 231) 

o Rehabilitation: Q2 (16
th

 of 33) 

• SCImago Journal Ranking: 0.089 

• H Index: 47 

• Source Normalized Impact per Paper (SNIP): 0.82 

This paper showed that the presence and duration of agitation (even in the absence of PTA) 

was a stronger predictor of non-adherence than PTA status of the patient at the time of 

splint application (as assessed using the Westmead PTA scale). We found this scale had 
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limited utility in predicting compliance with splinting as only 50% of our non-compliant group 

were deemed to be in PTA.  A sensitivity analysis was not done as part of this paper, but is 

calculated at 23.33% meaning that this test only picks up 23.33% of patients that became 

non-compliant. This is not surprising, given that the PTA scale was not designed for this 

purpose, but it highlights a specific clinical gap in the management of hand injuries when 

patients are agitated or have reduced cognition. 

As a result of this study’s findings, the Westmead PTA scale is no longer used when 

determining whether to remove a plaster cast in order to allow controlled mobilisation. 

Patients’ agitation levels over the preceding days are monitored instead, and the hand 

therapy and trauma clinicians use this to guide clinical reasoning and provision of appropriate 

treatment intervention. 

 

4.4 Chapter Summary 

In the previous chapter, the literature on splinting for acute hand injuries was systematically 

reviewed, and the MAM was used to group the factors examined in each paper. This 

retrospective file audit specifically extracted data on 28 factors can be grouped under three 

of the dimensions of the MAM. These included:  

• socio-economic (age, gender, occupation, education, ethnicity, place of residence, 

family/social dysfunction); 
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• patient-related (presence and duration of agitation, presence and duration of PTA, 

cognitive impairment); and 

• condition-related (severity of brain injury, lobe of brain injured, type of hand injury, 

psychiatric co-morbidity, previous brain injury, alcohol/substance abuse). 

 

It concluded that socio-economic factors and most patient-related factors (such as 

psychiatric illness, alcohol or substance abuse) exerted no significant influence on 

compliance in this group, thus supporting the WHO’s stance that it is a “misconception that 

adherence is a patient-driven problem”.2p26 This study provides support for this thesis’ 

contention that ability to follow treatment is impacted by more than one factor, and 

interventions to improve adherence need to address all relevant factors. 

The next chapters continue to explore the particular groups who have been identified by 

hand therapy colleagues at The Alfred Hospital as particularly challenging to treat due to 

difficulties in achieving splint and therapy adherence. The first of these examines distraction 

splinting for intra-articular fractures of the fingers from the patients’ point of view.  In the 

following study, the focus is on the “therapy related” dimension of the MAM, i.e. the specific 

splint and exercise therapy regimen.
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Chapter 5 – Patient experience of distraction splinting for complex 

finger fracture dislocations 
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Chapter 5 

Patient experience of distraction splinting for complex finger 

fracture dislocations 

5.1 Introduction 

Chapter 4 aimed to identify key predictive factors that could affect adherence in people with 

acute brain injury and concurrent hand injuries. It built on Chapter 3 by focusing on a patient 

group identified by hand therapy colleagues at the Alfred Hospital as being a particularly 

challenging group to treat due to non-adherence issues.  

Complex finger fracture dislocations can severely impact on hand function and are often 

sustained by young, healthy individuals (in our study the average age was 31.83 years) during 

participation in sporting activity. Since 2001, the Hand Surgery / Therapy team at the Alfred 

Hospital has treated these injuries with a swing design dynamic distraction splint (see 

description in the following journal article) however therapy staff have noted the following 

challenges to patient adherence: 

• Initial application of the rubber bands to the outrigger can be painful, with patient 

records revealing one person fainted and three became distressed and nauseous 

subsequent to splint application; 
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• Some patients have reported difficulty adhering to the required splint wear regimen 

and hourly mobilisation required of them due to discomfort or difficulty fitting in 

around daily living activities; and 

• Many patients have described the splint as confronting in appearance and some have 

commented that their families, friends and employers have found the visual 

appearance of the splint (and visible k-wire/traction) distressing.   

 

5.2 Chapter Contents 

O’Brien, L and Presnell, S (2010) Patient experience of distraction splinting for complex finger 

fracture dislocations. Journal of Hand Therapy, 23(3):249-59 

Date submitted: 9 November 2009 

Date reviews received: 12 January 2010 

Date of resubmission: 19 January 2010 

Date of acceptance: 25 January 2010 

Date of publication in hard copy: July 2010 
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This study aimed to a) describe patients’ own experiences of distraction splinting, and b) 

identify key issues in patient adherence to their splint-wear and exercise program. To achieve 

these aims, a qualitative methodology incorporating a phenomenological analysis for the first 

part and grounded theory design for the second was selected. Semi-structured interviews 

were conducted as first person accounts can provide the clinician with a richer understanding 

of the patients’ experience of the treatment we provide. 
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5.3 Impact of the study 

Journal Metrics: 

• Thomson Scientific ISI Web of Knowledge Journal impact factor: 0.612 

• Thomson Scientific ISI Web of Knowledge Journal rank:  

o Orthopedics: Q3 (39th of 56)  

o Surgery:  Q4 (133rd of 167) 

• SCImago Journal Ranking: 0.071 

• H Index: 26 

• Source Normalized Impact per Paper (SNIP): 0.43 

This study was the first published in the hand therapy literature to focus purely on the 

patient’s experience of acute splinting and the impact this has on adherence. 

Results from this study have been presented to all hand surgeons at the Alfred hospital, 

and pain relief is now ordered routinely prior to applying the traction device. Enhanced 

patient information booklets are currently in development, with further information on 

the injury complexity and sections on managing ADL’s . A modified splint is now used 

which is volarly-based and has better proximal control, resulting in less slippage and 

discomfort. 
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A presentation on this study was one of only nine selected for the plenary session at the 

8
th

 Triennial Congress of the International Federation of Societies for Hand Therapy 

(IFSHT) in Florida, June 2010. It was very well received, and feedback to the presenter 

was overwhelmingly positive.  

 

5.4 Chapter Summary 

In this qualitative study of patient experience of a challenging hand therapy regimen, the 

common phenomena experienced by our participants included: 

• the perception that distraction treatment seemed out of proportion to what patients 

were expecting (based on their understanding of their injury); 

• severe and poorly managed pain in the early days of the splint regimen;  

• a sense that the individual could influence the outcome by adhering or not adhering 

to treatment;  

• the confronting appearance of the splint; and  

• difficulties with daily living activities. 

In terms of predicting adherence to this treatment, two key themes emerged: 
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1. The experience of dissonance between the individual’s perception of the severity of 

the original injury and the complexity of treatment was a negative predictor of 

adherence.  

2. The individual’s beliefs regarding the likely outcome of adhering to recommended 

treatment protocols also predicted adherence. 

These themes fit within the following dimensions of the MAM: 

• Therapy-Related, including the complexity and duration of treatment, the immediacy of 

benefit, interference with lifestyle, and availability of support;  

• Patient-Related, including psychological factors, such as lack of understanding of the 

condition and need for treatment, and beliefs about the injury and treatment required; 

and 

• Health Care Team, especially the crucial patient-provider relationship, which  

involves trust, clear and consistent education, and continuity of care. 

This study concluded that therapy-related factors, particularly complexity of treatment, 

interference with daily living activities, and availability of support (i.e. pain relief), exerted 

the most significant influence on adherence in this group. Interestingly patient-related 

factors, especially beliefs about the condition and treatment required, also appeared to have 

a bearing on adherence.  
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This study provides further support for this thesis’ central contention (i.e. that ability to 

follow treatment is impacted by more than one factor, and interventions to improve 

adherence need to address all relevant factors). 

 

The next chapter builds on the evidence regarding the different treatment for intra-articular 

fractures of the fingers, by comparing long term outcomes of these injuries by the treatment 

received. 
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Chapter 6 – Efficacy of distraction splinting for complex intra-

articular finger fractures  
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Chapter 6 

Efficacy of distraction splinting for complex intra-articular finger 

fractures  

6.1 Introduction 

The previous chapter explored the patient’s experience of distraction splinting which can, for 

some, be painful, confronting, and a hindrance to daily occupations. Many stated that they 

adhered with this treatment regimen as they believed the health team’s assertion that to do 

so would result in a significantly better outcome. This raises an interesting issue, however, as 

the evidence to support distraction for intra-articular finger fractures to date is drawn purely 

from case series, or Level 4 evidence. Appendix 4 tables summarise the published evidence 

on the different distraction methods, and highlight the need for rigorous research that 

compares distraction with other methods of management. 

 While intra-articular fractures are estimated to account for 19% of phalangeal fractures, only 

20 cases at The Alfred Hospital, and 23 at Dandenong Hospital between January 2005 and 

May 2009 fit within the eligibility criteria for this study, which focused on complex, 

comminuted, and unstable fractures. Given the relative rarity of these injuries, it is not 

practical or cost-effective to conduct a randomised controlled trial, and a cohort study was 

chosen as it is well suited to rare exposures (in this case, distraction splinting, which is not 

widely used in Victoria, Australia), ethically safe, administratively easier, and less costly. 
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6.2 Chapter Contents 

O’Brien, L, Simm, A, Loh, I, and Griffiths, K (2010) Comparison of distraction splinting and no-

distraction for complex intra-articular finger fractures: Long term outcomes. 

This article was submitted for consideration for publication in Archives of Physical Medicine 

and Rehabilitation on 11
th

 December 2010. It is presented in the format required by that 

journal. All sources cited in the article are referenced at the end of the article in numerical 

order.  

This study aimed to compare range of motion at least one year post injury in two groups of 

patients with complex intra-articular finger fractures, one of whom received a distraction 

splint, and the other static splinting (with or without surgical fracture fixation). We also 

aimed to discover whether there were differences between the groups in functional 

outcome, as measured by the Disabilities of Arm and Shoulder (DASH),
140

 complication rates, 

patient satisfaction, pain, and adherence. 
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6.3 Impact of the study 

Journal Metrics: to be confirmed (pending acceptance by journal) 

Although results are promising for distraction treatment, it is not possible to strongly 

recommend one treatment over another. Patients are given information about the potential 

benefits and risks of the different treatment options, and are consulted about their 

preferences prior to commencing a course of treatment. Hand therapy staff are currently 

collecting data for future research into the newer (volar approach) splint design
147

 which may 

yield better results as it is more stable and more comfortable for patients, and therefore may 

lead to improved adherence with splint wear and exercise. 

 

6.4 Chapter Summary 

This study showed promising results for range of motion in the distraction splinting group, 

however was unable to show a statistically significant difference between this and static 

splinting with or without surgical fracture fixation. 

This has interesting implications for how we present this treatment to our patients, as many 

of those interviewed for the qualitative study (Chapter 5) stated that they went along with 

treatment as the health care team strongly espoused the benefits of distraction, and did not 

offer them an alternative, as illustrated in the following excerpt from one interview: 
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Interviewer: So the explanation that you got wasn’t very clear to you? 

Interviewee: Not really. 

Interviewer: And you weren’t told about the other options? 

Interviewee: Not really given the other options, kind of thing. 

One patient declined distraction treatment and presented as quite defensive in his first hand 

therapy appointment after the clinic in which he communicated his decision. After reassuring 

him that his decision was respected, he confided that he felt that he was “treated like an 

idiot” by the doctor and told that he would have an inferior outcome. Eight months after 

completing treatment, he emailed me the following statement: 

 

Hi Lisa 

 

Please find below my brief Patient Statement. Best of luck with your research and I would 

be very interested to see your final conclusions.  

 

PATIENT STATEMENT 

 

Early in 2010 I fell backwards off a treadmill at the gym. I used my left hand to break my 

fall and in the process broke the little finger on that hand. With my doctors referral I 

presented to plastic surgery outpatients at the Alfred Hospital in Melbourne. The 

consulting specialist told me that X rays revealed that the fracture in the joint of my 

finger was complex and unlikely to heal cleanly. 

 

The specialist strongly recommended corrective surgery that would have involved use 

over many weeks of a large splint covering most of my left arm. After consideration I 

rejected his recommendation because I was about to get married and have my 

honeymoon and I did not want the huge inconvenience that such a large splint would 

have created. 

 

Instead I kept the finger in a much smaller finger splint and allowed the fracture to heal 

naturally. In addition I used a series of finger manipulation exercises recommended to me 

by my occupational therapist whom I saw on a regular basis at the Alfred Hospital in the 

months after the accident. 
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It is now about 8 months since the accident. My finger causes me virtually no 

inconvenience. I experience no pain in the finger except when I jar or twist it. It certainly 

looks irregular but my understanding is that I have regained about 70% of its former 

flexibility. 

 

I am very thankful that my impending wedding motivated me to reject the 

recommendation of surgery and allow my finger to heal naturally. This is especially so as 

I understand that surgery could well have been very painful, highly inconvenient and 

would have had no certainty of delivering an outcome significantly better than the one I 

have achieved. 

Sincerely, 

B 

 

 

The following dimensions of the MAM were examined in this study:  

• Therapy-Related, specifically the splint design (distraction vs no-distraction) and therapy 

program (immediate hourly passive mobilisation vs gentle active mobilisation at 2 

weeks);  

• Patient-Related, specifically gender; and 

• Socio-economic, specifically age and occupation category. 

This study was unable to establish a significant relationship between the variables studied 

and adherence. 

 

The following chapter is the last of the publications in this thesis and deals with a treatment 

that is difficult to adhere to for very different reasons. In this instance, the injury is generally 
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not painful during treatment and the splint is small and relatively unobtrusive. The period of 

splinting is eight weeks and the injured joint must remain completely immobile during that 

time, leading to completely different challenges for the patient.  



148 



 

149 

Chapter 7 – Mallet finger: a single-blind randomized controlled trial 

of three different splints 
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Chapter 7 

Mallet finger: a single-blind randomized controlled trial of three 

different splints  

7.1 Introduction 

The previous chapters have examined patient adherence in cases where the splinting and 

rehabilitation can be experienced by the patient as painful or confronting. This chapter 

explores a treatment which is often experienced as dull, restrictive, and of long duration. 

Both treatments require high levels of adherence from patients in order to achieve a 

favourable outcome, but the challenges to adherence are different due to the nature of the 

injury and the vastly different pain levels experienced. As for the previous studies, this 

chapter arises from the author’s clinical work at the Alfred Hospital. 

Mallet finger, also known as drop or baseball finger, occurs when the tip of the finger is 

suddenly forced into flexion, causing a tear of the extensor tendon or a small fracture of the 

distal phalanx where the tendon inserts. This results in the patient being unable to actively 

straighten the end of the finger and if not managed correctly, the patient can be left with a 

persistent extension lag (loss of voluntary straightening) and swan neck deformity (a flexion 

deformity of the distal finger joint with a secondary hyperextension deformity of the 

proximal joint resulting from an imbalance in the extensor mechanism).  Other persistent 

problems associated with mallet finger include cold intolerance
148, 149

 and chronic pain.
148-150
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The most common presentation of this injury is the type 1, which is a closed injury (i.e. the 

skin is intact) resulting from blunt trauma such as trying to catch a fast moving ball, or falling 

onto the fingertip. For definitions of the injury types, see table 1 in the following journal 

article. Treatment for type 1 mallet injuries commonly involves immobilising the distal finger 

joint in extension (or slight hyper-extension) in a splint for six to eight weeks, usually 

followed be overnight splinting for a further four weeks
143

. Positioning is crucial, as the 

tendon needs to be relaxed, and the torn ends (or fracture fragments) in close proximity for 

the best chance to heal
143

.  

Splints currently in common use include the pre-fabricated “Stack splint” 
151

 and custom-

made splints such as the perforated thermoplastic thimble-shaped splint and variations on 

padded aluminium (or Zimmer) splints fixed with adhesive tape. The advantages of the Stack 

splint include low cost and ease of application, however complications associated with its use 

include skin maceration and difficulty achieving adequate fit for all  fingers 
145, 152

 leading to 

imperfect immobilisation and treatment failure in some cases.  

The perforated thermoplastic splint has the advantage of perfect fit as it is moulded directly 

on the patient, but its circumferential shape can lead to difficulty removing and reapplying, 

and some patients have skin irritation or maceration due to difficulty keeping the skin dry
153

. 

The padded aluminium splint is usually applied dorsally, is adaptable to a wide variety of 

finger shapes and sizes152 and also allows pinch and other grips 154. One trial 152 reported 

significantly less skin irritation than with a Stack splint, although placement of the splint 

appears to be an issue, with  another trial 155 reporting that those splints placed on the dorsal 
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surface of the digit were associated with the highest number of skin problems.  A 

retrospective file audit of  patients with either type 1a or 1b injuries treated with dorsal 

aluminium splints156 found that  most patients achieved  an excellent (51% of type 1a and 

73% of type 1b) or good (31% of type 1a and 20% of type 1b) outcome as assessed using the 

Crawford Scale157 ( see Table 2 in the following journal article). It is worth noting, however, 

that the authors were only able to report the 12 week outcome data for 54 of the 155 

patients treated over the study period (35% of sample), meaning that this study is highly 

susceptible to bias.  

 An adapted version of the padded aluminium splint is the “Mexican hat” splint
158

. This splint 

is manually moulded to “produce a “buckle” over the DIP in order to prevent direct pressure 

at this point. The side view resembles a Mexican Hat…hence its name”(
158

p 489). Similarly, 

the Kleinert modified dorsal finger splint  159, also fabricated from padded aluminium, has a 

dip cut out of the padding in its middle third to prevent sustained pressure over the DIP joint. 

There are, however, no published clinical trials for either of these splints to test the 

contention that the shape is any more effective than standard dorsal aluminium splinting. 

The Hand Therapy team at the Alfred Hospital has tended to use the thermoplastic splint due 

to the ability to achieve a close fit and, therefore, immobilisation of the tendon ends in the 

healing phase. They had, however, noted the following challenges to patient adherence: 

• Poor understanding of the injury and the treatment time required for it to heal. Many 

patients at first believed they had dislocated the distal joint, and thought that 

treatment would only require a short period of immobilisation. They were not 
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expecting to wear a splint for eight weeks, and some commented that this seemed 

excessive for what appeared to be a very small injury. This has parallels with the 

findings from the qualitative study of  patient experience of distraction treatment 

(see Chapter 5); 

• difficulty keeping the finger dry, particularly those who work in hospitality or health 

care sectors, where they need to wash their hands frequently; and 

• difficulty keeping the splint intact and in place at all times for the first eight weeks, 

especially during occupations such as sports, playing a musical instrument, or using a 

computer keyboard. 

 

7.2   Chapter Contents 

O’Brien, L and Bailey, M (2011) Single blind, prospective randomized controlled trial 

comparing dorsal aluminium and custom thermoplastic splints to stack splint for acute mallet 

finger.  Archives of Physical Medicine and Rehabilitation (scheduled for publication in 

February issue 2011 Vol. 92(2):191-98 

Date submitted: 21 July 2010 

Date reviews received: 2 September 2010 

Date of resubmission: 8 September 2010 
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Date of acceptance: 27 October 2010 

Date of publication in hard copy: scheduled for February 2011 (e-publication: December 

2010) 

 

This study aimed to compare overall outcome (extensor lag at 12 and 20 weeks) with three 

different types of finger splint in patients with the most common type (type 1a or b) of mallet 

finger injuries.  The splints chosen were the circumferential perforated thermoplastic splint, 

the dorsally applied aluminium-foam “Mexican hat” splint
158

 and  the off-the-shelf “Stack 

splint”
160

 . We also aimed to discover whether there were differences between groups in 

complication rates, treatment failure, patient satisfaction, pain, and treatment compliance.  

The term compliance was used in this context, as participants did not get to collaborate with 

the therapist in choosing their treatment, due to the study design (a randomised controlled 

trial).  
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7.3   Impact of the study 

Journal Metrics: 

• Thomson Scientific ISI Web of Knowledge Journal impact factor: 2.184 

• Thomson Scientific ISI Web of Knowledge Journal rank:  

o Rehabilitation: Q1 (6th of 33) 

o Sport Sciences Q1 (13
th

 of 73) 

• SCImago Journal Ranking: 0.155 

• H Index: 84 

• Source Normalized Impact per Paper (SNIP): 1.72 

Patients with mallet finger at the Alfred are now consulted about their splint preference and 

occupational participation (e.g., self care, work, hobbies/sports, life roles, time use, habits, 

values) to determine the most suitable splint for them. Stack splints are rarely used due to 

difficulty achieving good fit. 
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7.4   Chapter Summary 

In this study comparing patient outcomes for mallet finger using three different splints, we 

found no difference in the primary outcome between groups at 12 and 20 weeks, however 

the Stack and Mexican Hat splints had significant rates of treatment failure (23.8% in both 

these groups, compared to none in the thermoplastic group; p=.04). Treatment failure was 

defined as significant problems requiring a change to a different splint type. Examples of 

reasons for treatment failure are poor fit (and inadequate immobilisation), skin necrosis, and 

participant report of significant splint discomfort or impracticality.  

Compliance rates were very high across all treatment groups at eight weeks (the end of the 

continuous splinting phase of the treatment) when compared to a retrospective study for the 

same injury 70.6% compliant compared to 59.1%). This is probably explained by our 

participants being more likely to be compliant having consented to be part of a prospective 

trial (the phenomenon of altered behaviour or performance resulting from awareness of 

being a part of an experimental study, also known as the “Hawthorne effect”
161

).  We also 

found a medium negative correlation between patient compliance and degree of extensor 

lag. 

A limitation of this study is that we measured extensor lag using goniometry, which may lack 

accuracy. A recent study found that, in comparison to radiographs, goniometry tended to 

over-estimate extensor lag in mallet injuries.
162
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In addition to the data published in the journal article, Ordinal Logistic Regression was 

performed to assess the impact of a number of socio-economic (age, occupation category) 

and patient factors (gender, smoking status) on the level of compliance at eight weeks. The 

full model containing all predictor variables was not significant (p= 0.73), and none of the 

individual variables was found to have a significant relationship with compliance levels.   

The following dimensions of the MAM were examined in this study:  

• Therapy-Related, specifically the splint material and design;  

• Patient-Related, specifically gender and smoking status; and 

• Socio-economic, specifically age and occupation category. 

This study was unable to establish a significant relationship between the variables studied 

and compliance, possibly due to the high compliance levels of participants. 

The next chapter draws together the findings from the previous five chapters, and discusses 

these in further depth using the MAM as the central framework.   
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Chapter 8 – Integrated Discussion 
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Chapter 8 

Integrated Discussion 

In this chapter the original research questions are revisited, and the overall findings from the 

research projects that comprise this thesis are discussed. Interventions for improving patient 

adherence are discussed in terms of the five dimensions of the MAM, and limitations of this 

thesis are described.   

8.1 Revisiting the research questions 

The research questions posed in Chapter 2 are presented in Table 3 along with the individual 

findings and the impact this has had on practice at the Alfred hospital (the author’s hand 

therapy workplace). Common themes are explored further in section 8.2. 
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Table 3: Research questions, findings, and impact on practice at the author’s place of work 

RESEARCH QUESTION FINDINGS IMPACT ON PRACTICE 

1. Which factors 

have been shown 

to have reliable 

correlations with 

adherence to 

therapeutic splint 

or brace wear in 

adults presenting 

with acute upper 

limb injuries? 

 

From a systematic review of the hand 

therapy literature in acute injuries, it was 

found that: 

 

• Socio-economic factors such as age, 

education, occupation had no reliable 

correlation or association with 

adherence; and 

 

• There was some evidence that 

treatment/therapy-related factors 

such as immediacy of benefit, splint 

comfort, and minimising interference 

with lifestyle and daily living activities 

can improve splint adherence on the 

part of the patient. 

 

No studies examined factors related to 

the Health-care team and system, and this 

may be an important gap to investigate in 

the future 

 

The hand therapy team have 

increased the emphasis on 

minimising impact on lifestyle 

and daily living. For example, 

materials such as neoprene, 

which is softer and more 

comfortable than 

thermoplastic, are used more 

frequently when total 

immobilisation is not required.  

 

Also, additional written 

resources for patients have 

been produced which give 

examples of how daily living 

tasks can be modified or made 

easier with commonly available 

items, such as well designed 

kitchen implements with 

ergonomic grips. 

2. What are the 

predictors of 

splint non-

compliance for in-

patients with 

acute TBI and 

hand injuries?  

 

From a retrospective review of full 

medical records of 71 patients who were 

(1) admitted to the Alfred hospital 

(Melbourne) via the Trauma unit in 2005 

and 2006, and (2) who were recorded as 

having concurrent head and upper limb 

injuries, it was found that: 

 

• The presence of agitation is the 

strongest predictor of non-

compliance with splinting, with 

number of days of agitation being the 

second strongest; 

 

• Those patients deemed to be in PTA 

at the time they received their splint 

were significantly more likely to be 

non-compliant (p=0.05), although 

only 50% of those in PTA were non-

compliant; 

 

• Age, gender, frontal lobe injury, and 

The patient’s performance on 

the Westmead PTA scale is no 

longer used when determining 

whether to remove a plaster 

cast in order to allow controlled 

mobilisation.  

 

Patients’ agitation levels over 

the preceding days are 

monitored instead, and the 

hand therapy and trauma 

clinicians use this to guide 

clinical reasoning and provision 

of appropriate treatment 

intervention. 

 

 

TBI = Traumatic Brain injury 

PTA=Post Traumatic Amnesia  
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pre-morbid history of psychiatric 

illness, prior brain injury, and alcohol 

or substance abuse showed no 

relation to compliance; and 

 

• Urbanicity, ethnicity and occupational 

category were also not related to 

compliance.  

3. How does the 

patient’s 

experience of 

distraction 

splinting for intra-

articular fractures 

influence 

adherence with 

treatment?  

 

This qualitative study of twelve patients 

who had undergone distraction splinting 

for intra-articular fractures, found the 

following: 

 

• The major theme identified from the 

data was Dissonance or Disconnect 

between the patient’s perception of 

the complexity of the injury and 

treatment.  This had direct impacts on 

treatment adherence. 

 

• Three further sub-themes were also 

identified— i) Unexpected levels of 

pain, ii) Self efficacy and Outcome 

expectancies, and iii) Splint 

discomfort: aesthetic, physical, and 

functional. 

 

Results have been presented to 

all hand surgeons at the Alfred 

hospital, and pain relief is now 

ordered routinely prior to 

applying the traction device. 

  

Enhanced patient information 

booklets are currently in 

development, with further 

information on the injury 

complexity and sections on 

managing ADL’s .  

 

A modified splint is now used 

which is volarly-based and has 

better proximal control, 

resulting in less slippage and 

discomfort.  

 

4. Does distraction 

splinting for intra-

articular fractures 

result in better 

long-term 

outcomes for 

patients when 

compared with 

alternative 

management 

regimens (that 

require less of the 

patient in terms 

of splint wear and 

exercise)? 

 

This cohort study compared long-term 

functional outcomes achieved in two 

groups of patients with the same injury 

but different treatment (distraction 

versus static splinting with or without 

surgical fixation) in terms of active 

movement, pain, and independence in 

daily living activities. We found the 

following:  

 

• The mean combined range of motion 

of the PIP and DIP joints in the 

distraction group was 135°; in the no-

distraction group it was 113°. This was 

clinically significant, but not 

statistically significant (p = 0.21); 

 

• There was a moderate statistically 

significant negative correlation 

between age and total arc of motion 

(p=0.02); and 
  

Results are promising, but most 

likely did not achieve statistical 

significance due to small 

sample sizes.  

 

Hand therapy staff are currently 

collecting data for future 

research into the newer splint 

design which may yield better 

results as it is more comfortable 

for patients, and therefore may 

lead to improved adherence 

with splint wear and exercise. 
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• No significant differences between 

groups were observed for DASH 

scores, patient satisfaction, pain, 

complication rates or treatment 

adherence.  

 

5. Is there a 

relationship 

between splint 

type, compliance, 

and outcome in 

the treatment of 

mallet finger 

injuries?  

 

This randomised controlled trial of 64 

patients with mallet finger injury found 

the following: 

 

• There were no significant differences 

between the three splint types (pre-

fabricated Stack splint, dorsal 

aluminium, and custom-made 

thermoplastic) on the compliance 

measure; 

 

• The relationship between compliance 

and degree of extensor lag (i.e. 

inability to actively straighten the 

finger-tip) at 20 weeks revealed  

medium negative correlations 

between compliance at 6 weeks (r= -

0.465) and 8 weeks (r= -0.402) with 

outcome at 20 weeks (i.e. high levels 

of compliance were associated with 

lower degrees of extensor lag); and 

 

• The stack and aluminium splints were 

associated with significantly higher 

rates of treatment failure (defined as 

a need to change splint type, as 

decided by the treating therapist and 

patient). 

 

Patients are consulted about 

their splint preference and 

occupational participation (e.g., 

self care, work, hobbies/sports, 

life roles, time use, habits, 

values) to determine the most 

suitable splint for them. Stack 

splints are rarely used due to 

difficulty achieving good fit. 

 

8.2 Overall findings 

Non-adherence with health interventions is recognised as a major problem worldwide. In the 

US for example, it is estimated that 49% of people diagnosed with hypertension do not 

adhere to prescribed treatment,
163

 and in Australia, 57% of people with asthma do not 
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consistently take their medication as prescribed.164 This thesis has established that although 

non-adherence rates are relatively low in people with acute hand injuries (≤25%), there is a 

high risk associated with non-adherence in this group, as it is more likely to result in the need 

for difficult secondary surgical procedures,
29, 127

 increased disability, longer recovery times, 

and an increased  burden on health care resources.10, 11, 128 

When applying the MAM to people with acute injuries, the evidence shows that socio-

economic factors (including age, ethnicity, occupation, level of education, place of residence, 

family/social dysfunction) and most condition–related factors (including co-morbidities) exert 

little or no influence on adherence. Patient factors such as cognitive impairment, lack of 

understanding of the medical condition and the treatment rationale have some impact on 

adherence, but therapy-related (especially impact on daily living activities, lifestyle and work, 

immediacy of benefit, complexity and duration of treatment) and Health Care Team factors 

(patient-provider relationship, clear and consistent education, continuity of care) appear to 

have consistent impacts (see Table 4, p.174).  

Most of the research undertaken as part of this thesis demonstrated that the ability of 

patients to optimally follow through on their hand therapy program is influenced by more 

than one barrier from more than one dimension of the MAM. It logically follows that 

strategies put in place to enhance adherence need to target multiple dimensions and their 

sub-components in order to have a significant impact on adherence rates of patients. This is 

supported by the global health-care evidence, which has shown that uni-dimensional 

interventions for enhancing treatment adherence (e.g., self-management education)
165, 166
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tend to have modest impacts at best, whilst multi-level, multi-targeted approaches that focus 

on several factors with multiple interventions are more effective.
167, 168
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 Table 4: Summary of adherence associations by Multi-dimensional Adherence Model factors 

 Socio-

Economic 

Health Care 

Team / System  

Therapy-

related 

Condition-

related 

Patient related 

Systematic 

review 

(0)  (-) impact on 

ADL’s 

(+) immediacy 

of benefit 

(-) discomfort 

 

 

 

(0) (-) cognitive 

impairment 

TBI study  (0)   (0) (-) agitation  

(-) cognitive 

impairment 

 

 

 

 

 

Qualitative 

distraction 

study 

(0) (+) patient-

provider 

relationship  

(+) clear and 

consistent 

education 

(+) continuity of 

care 

(-) complexity 

and duration of 

treatment 

(+) immediacy 

of benefit,  

(-) interference 

with lifestyle 

(-) impact on 

ADL’s 

(+) availability 

of support 

 (-) lack of 

understanding 

of the condition 

and need for 

treatment,  

(+) beliefs about 

the individual’s 

ability to 

influence their 

own outcome  

Quantitative 

distraction 

study  

(0)  (0)  

 

 (0) 

Mallet trial  

 

 

 

 

(0)  (0)  (0) 

 

 

 

 

 

 

 

 

(-) negative impact on adherence;  (+) positive impact on adherence;  (0) no impact on adherence; ADL’s = 

Activities of Daily Living; TBI = Traumatic Brain Injury. Shaded areas indicate that this dimension was not 

examined in this study  

8.3 Interventions for improving adherence 

Evidence-based suggestions for improving adherence are arranged according to the five 

dimensions of the MAM. It is important to remember that a combination of strategies across 
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several dimensions is more likely to improve the chances of success of interventions used 

with clients. 

8.3.1 Social and economic interventions 

 

Although none of the studies in this thesis found a consistent relationship between socio-

economic factors and adherence, it is reasonable to assume that factors such as access to 

services in the local community, lack of family support, and cost of treatment (and travel to 

clinics) could have an impact on some individuals. Examples of interventions that have been 

shown to work in chronic hand conditions are peer support groups, for example those for 

people with arthritis.
169

 These group programs usually aim to provide comprehensive 

information, promote sharing of experiences regarding management of the condition/ 

disease, and engender the patient’s sense of responsibility and self efficacy. There is 

substantial evidence that peer support among patients can improve adherence to therapy in 

chronic conditions such as Asthma, Diabetes, HIV/AIDS, and Tuberculosis, with the added 

benefits of reducing the burden on health care providers, improving patient self-

management skills, and integrating overall care provision.
2
  

In summary, social and economic interventions for maximising patient adherence are: 

• Using/developing peer support groups; 

• Building the patient’s own  self-management skills, and ensuring they are confident in 

using these; and 
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• Capacity building in the patient’s local community (for example coaching staff at the 

local community health centre in monitoring the patient’s progress and engaging 

them in suitable activities). 

8.3.2 Health care team and health system interventions 

In Chapter 5, which explored the patient experience of distraction splinting, one of the 

themes to emerge was that patients who trusted their treatment providers (most 

importantly the hand therapist, but also the surgeon) and were provided with clear and 

consistent education, were more likely to follow the splint and exercise program.  

Unfortunately, this dimension of adherence has not been widely investigated in the acute 

hand therapy literature (none of the studies included in Chapter 3’s systematic review 

included any Health Care Team/System factors), adding support for this thesis’ contention 

that hand therapists tend to view adherence as a patient-driven problem.  

This is a missed opportunity, as many of the factors that can play a significant role in 

promoting adherence are within our control. For example, one study of 40 people in the US 

with rheumatoid arthritis28 randomly assigned people to two groups: one group had 

‘standard treatment approach’ from the therapist and receptionist; the other group had 

‘compliance enhancement approach’ from both staff.  The compliance enhancement 

approach first involved the receptionist setting up favourable expectations by telling patients 

that the splints were very comfortable and useful and that the therapist was highly skilled 

and a specialist in arthritis. The therapist would then use learning principles associated with 

effective patient education to assess the patient expectations, and address any 
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dissatisfaction or unmet expectations. The therapist would also use an affective tone that 

conveyed positive regard for the patient, genuineness, trustworthiness, and confidence in 

the patient’s own ability to assume responsibility for the treatment program.  The therapist 

also made reference to the patient’s rheumatologist (indicating continuity of care between 

all involved health team members) and made a follow-up call in two weeks to check whether 

the patient was finding the splint comfortable and useful.  The control group were greeted by 

the receptionist but not engaged in conversation. The therapist assessed the patient, 

fabricated the splints, educated them on correct wear, answered any questions, but did not 

actively elicit patient participation in the treatment session. Patients were instructed to 

phone if there were any problems with the splint.  

The results showed that patients in the ‘compliance enhancement approach’ group were 

significantly more likely to wear their splints, and that knowledge of splint use correlated 

with actual use regardless of group. The same researcher, in a systematic review of the 

literature on the effect of patient-practitioner interaction on compliance in people with 

arthritis,69 found evidence that affective tone (including the patient’s perception of the 

practitioner’s attitude, and whether adequate time was spent with them) and the patient’s 

belief in the benefit of a particular treatment, had a significant influence on compliance. 

Another study from the Physiotherapy literature found that positive feedback from the 

therapist can improve  exercise adherence in acute conditions.57  

Outside of the hand therapy literature, positive patient-practitioner communication has been 

shown to improve treatment adherence in HIV/AIDS
170

diabetes
166

 and mental illness.
171
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There is also modest evidence to support the use of modified health care system teams in 

cardiac rehabilitation and diabetes. One large multi-centre  study in the US found a case-

management system was considerably more effective than usual medical care for 

modification of coronary risk factors after myocardial infarction,
172

 and a 4-year study of 244 

diabetic outpatients found that the use of  diabetes nurse specialists significantly enhanced 

compliance and management of blood sugar levels.
173

 

Although there have been some hand therapy research efforts in this area it is possible that 

these efforts have had little impact as practitioners either lack the necessary skills or do not 

consistently enact these skills in practice. Apart from a general lack of awareness and 

knowledge about patient adherence, there are no clinical tools to assist therapists in 

evaluating and intervening where a problem is identified. In practice, it comes down to the 

therapist’s own training and experience, with those skilled in facilitating adaptive health 

behaviours the most likely to be aware of and manage this issue best.  

To give an example, I came to hand therapy after 15 years’ experience in field of Vocational 

Rehabilitation with research, training, and practice in Motivational Interviewing,75
 a client-

centred method for enhancing intrinsic motivation by surfacing and resolving ambivalence to 

change (see 1.3.9.3 on page 26 for a brief description). I therefore brought a set of skills to 

the field that are different to those developed by practitioners who have only worked as 

hand therapists. An example of how I used this approach in my hand therapy work is given in 

section 8.3.5, Patient-related interventions on page 184. 
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My clinical supervisor, a highly skilled practitioner with encyclopaedic technical knowledge, 

observed that I had more success with patients he considered “difficult” and was happy to 

refer these cases to me, as he found them frustrating to work with.  He perceived this to be a 

personality issue but, having explored and reflected on this issue further while working on 

this thesis, I now view it as a possible gap in his otherwise extensive practical and clinical skill-

set, and an opportunity for him to further complement these skills. 

In summary, health care team and health system interventions for maximising patient 

adherence are: 

• Ensuring continuity of care – the entire health care team should be giving the same 

messages, delivered in the same way; 

• Encouraging the patient’s own sense of self efficacy; 

• Eliciting the patient’s perceptions, expectations, wants, and needs in the early stages 

of the therapeutic relationship so that these can be addressed and incorporated into 

the treatment plan; 

• Specific skill development in adherence management to enable practitioners to better 

design and implement interventions to improve adherence of patients to treatment 

regimens. This should aim to achieve a clinically useful understanding of the factors 

that have been shown to affect adherence; and 



180 

• Development of clinical tools for assessing and addressing the potential for non-

adherence in each patient. It should also address how to assess and to address it if it 

is occurring. 

8.3.3 Therapy-related interventions 

The therapy-related dimension includes complexity, duration, immediacy of benefit, 

interference with lifestyle, side effects, and frequent changes to treatment pathways.  It also 

encompasses the availability of support to deal with the above factors. These factors, 

especially the perceived complexity of treatment, interference with the completion of daily 

occupations (productivity, self-care and leisure), and availability of support (especially pain 

relief) exerted the most significant influence on adherence in the group undergoing 

distraction treatment (see Chapter 5). One of the papers reviewed in Chapter 3 also found 

that immediate benefit from wearing the splint was the only factor significantly associated 

with splint adherence, highlighting the need for good patient education: “the better an 

individual is informed of the potential positive effect, the better it will be realised”.
32p93

 

Previous research has found that splint comfort 174, 175 and the visual appearance (and 

visibility to others) of the splint are important factors to the wearer and can influence 

adherence.42, 176, 177 For example, a modified splint for axilla burns in an Indian population 

concluded that it had greater patient acceptance due to “aesthetic appeal over the currently 

available aeroplane splints, as this could be worn comfortably within one’s garment”.42p502  
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Although there are few studies that have examined the impact of including meaningful, 

occupation-based activity (also known as Occupationally Embedded Exercise) into hand  

therapy programs, positive results on measures of range of motion, strength and patient 

rating of functional abilities have been found in one small randomized controlled trial in a 

military setting in Turkey.
178

 Meaningful activities can also improve treatment adherence
179

  

with participants in one randomized controlled trial recording higher number of repetitions 

of an exercise when their device was connected to a computer game compared to  

participants given the exercise device  and told to use it at a comfortable pace.
180

 This is 

consistent with the work of David Nelson, a US researcher who has studied the impact of 

Occupationally Embedded Exercise in elderly, stroke, and brain-injured populations.
181-185

   

For example, a multi-site randomized controlled trial compared rote exercise to a simple dice 

game for people with pronator spasticity post-stroke and found improved supination in the 

game group.
181

 

In terms of the broader health care literature, there is evidence that the following strategies 

are consistently associated with higher rates of treatment adherence in chronic conditions 

such as asthma, HIV/AIDS, depression, smoking and diabetes:  simplifying treatment 

regimens, clear instructions to patients, continuous monitoring and reassessment of 

treatment,  patient self-management, education on use of medicines, and teaching desired 

health behaviours (e.g., suitable physical activity).2 

In summary, therapy-related interventions for maximising patient adherence in hand therapy 

include: 
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• Ensuring splints are comfortable and aesthetically acceptable to the patient; 

• Incorporating meaningful activity into therapy programmes wherever possible;  

• Preparing patients for the fact that exercise may be painful or uncomfortable in the 

early stages after an acute injury, but this does not signify further damage; 

• Liaising with the medical staff to ensure pre-emptive analgesia in the early stages post 

injury; and 

• Giving examples of how other patients have successfully adapted ADL’s without 

compromising splint adherence. 

 

8.3.4 Condition-related interventions 

Condition-related factors include severity of symptoms, level of disability, prognosis, rate of 

progression, co-morbidities and the availability of effective treatment.  There are few studies 

in the acute hand therapy literature that have explicitly studied this dimension, apart from 

one that compared flexor with extensor tendon injuries
30

 and one that compared injuries to 

different  peripheral nerves in the arm.
32

 Not surprisingly, given that comparison groups 

within these studies had similar rates of progression, level of disability and prognosis, both 

investigations found no significant differences in adherence levels between groups. In fact, all 

of the conditions studied as part of this thesis generally have good prognoses and, while the 

level of disability may be high in the early stages, the rate of progress is usually relatively 
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rapid with most people discharged from therapy and returning to full occupational 

participation within three months. Interestingly, although we know that adherence rates in 

long-term degenerative conditions such as rheumatoid arthritis are significantly lower 

(between 25 and 65%) similar patterns have emerged from a systematic review of 

compliance studies,
130

 which found no relationship between disease severity / level of 

disability and compliance.     

Few studies of acute hand injuries have examined the impact of co-morbidities and 

adherence. Chapter 4 in this thesis examined the impact of drug and alcohol abuse, 

psychiatric illness, and previous brain injury on compliance with splinting in an acutely brain-

injured population and found no significant relationship.
186

 In contrast, the literature on 

adults with acute burns has found a strong association between pre-injury alcohol intake, 

drug dependency, and psychiatric illness  and compliance with therapy.
187, 188

 Furthermore, 

burns patients with a prior psychiatric history were likely to have greater depression and 

blame themselves for the accident, thus resulting in lower compliance with therapy 

regimens.189 

In summary, condition-related interventions for maximising patient adherence are: 

• Ensuring that therapists are able to identify the signs and symptoms of co-morbidities 

that may affect adherence, such as depression or anxiety disorders;   
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• Ensuring that support or treatment for co-morbidities is in place. This may involve 

contact with the treating doctor, referral to counselling services, or mobilising the 

patient’s own support systems (i.e. friends and family, peer support groups); and 

• Providing clear education about the expected prognosis and rate of progress for the 

specific condition and a clear rationale for treatment at each stage. 

8.3.5 Patient-related interventions 

The patient-related dimension includes the resources (physical, sensory and psychological), 

knowledge, attitudes, motivation, beliefs, perceptions and expectations of the patient. As 

hand therapist we often assume that the patient is (or should be) motivated to follow their 

treatment protocol, and that educating them about their injury should be sufficient for 

ensuring adherence.11 Both are questionable assumptions.  

To examine the issue of motivation first, the evidence from the behavioural sciences shows 

that patients vary in their level of readiness to follow treatment plans.
75, 94

 These levels of 

readiness are explained briefly in Chapter 1 (see Trans-Theoretical model of change on page 

26) and therapists need to adjust their approach to the stage the person is in to influence the 

ability of the patient to take action.  For example, one of my patients was an Electrician who 

sustained a deep flexor tendon laceration to his index finger. At his first appointment after 

surgery to repair the tendon, his plaster was removed and a thermoplastic dorsal blocking 

splint (which went along the back of his forearm all the way to the fingertips) was made for 

him. He was taken aback at the size of the splint and requested it be cut down to include only 
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the repaired finger, and allow unrestricted wrist movement so that he could remain at work 

on full duties. Despite our best efforts to educate him about the rates of tendon healing and 

the anatomical reasons for protecting the entire affected muscle group, he was clearly upset 

and had difficulty accepting this. This man appeared to be in the pre-contemplation phase, 

where he was over-estimating costs of adhering to his treatment plan and not quite ready to 

make any changes to his work routine for the crucial first six weeks of recovery. Two of the 

strategies for dealing with people in this stage include resolving ambivalence and taking small 

steps. To address the former, we discussed the pro’s and con’s of following the treatment 

plan, and made the pro’s (e.g., I will get a good recovery which will affects the ability to use 

the hand long-term) outweigh the con’s (e.g., I will have to wear an uncomfortable splint and 

not use my hand for the next 6 weeks). For the small steps, we looked at how he could re-

structure his workload over the next months, by cancelling some jobs or employing someone 

to help him in the short term. 

The second assumption, that “an informed patient is a compliant patient” is potentially a 

dangerous one, as information alone has been shown to be not enough for creating or 

maintaining good adherence habits. In the example above, the patient was an intelligent man 

who understood our explanations, but simply perceived the cost of adhering as being too 

great. In other cases, patients may doubt the seriousness of their injury or lack confidence in 

their own ability to follow the treatment. In each of these instances, the risk of non-

adherence is high.  
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Patient beliefs and attitudes about their condition, expected treatment, and their own power 

to influence the outcome were shown to be important factors in the qualitative study 

(Chapter 5) and have been found to have an effect on adherence in chronic hand 

conditions.
57, 190

 The therapist has an important role in promoting optimism, providing 

enthusiasm, providing a ‘reality check’ and reinforcing the patient’s power to influence their 

own outcome by engaging in adherence behaviours throughout the therapy program.
2
  It is 

important to also activate the patient’s own resources, such as family members, friends, and 

co-workers to reinforce therapy goals. For example, one of the participants in this study 

stated that her partner became involved in treatment by setting up reminders for her: 

 He helped with the routine and exercise that I needed to do regularly and so I was 

very diligent to the point where I would set the alarm on my phone ... every hour my 

alarm would go off and I would stop what I was doing and bend this finger ten times 

and then set my alarm again...We would even be driving and the alarm would go off 

and we would pull over and do the exercises. 

Patients may also fail to benefit from education due to being distracted or overwhelmed at 

the time information is given to them (e.g., in the hours post surgery or in a busy outpatient 

clinic) thus struggling to retain the information given. A study of 28 cognitively unimpaired 

patients post flexor-tendon repair
191

 found that only 42.5% recalled instructions (including 

“do not remove your splint”) without the need for a cue. Some therapists and surgeons 

suggest that this is best addressed using written instructions. One letter to the British Journal 

of Plastic Surgery  recommended an adhesive label be applied to the splint (similar to the 
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instructions on a medicine bottle) detailing splint wear and exercise routines, stating that 

“many patients fail to progress as they should because of confusion, ignorance or 

forgetfulness”.
192p537

 Another author (an experienced hand therapy practitioner) 

recommends the use of the Mini-Mental Status Examination with elderly clients who appear 

to have memory problems so that the therapeutic approach can be amended as necessary.
193

 

In both examples there is potential for the patient to feel patronised, insulted, and alienated 

by the health practitioner’s approach. It is my recommendation that these interventions 

should only be used in cases where a cognitive disability is strongly suspected or if the splint 

application is the responsibility of carers. 

In summary, patient related interventions for maximising patient adherence are: 

• Ensuring that interventions go beyond the provision of advice and prescriptions
2
. It is 

well established that education alone is a weak intervention;2 

• Promoting optimism, providing enthusiasm, providing a ‘reality check’ and reinforcing 

the patient’s power to influence their own outcome; 

• Activating the patient’s own resources, such as family members, carers, friends, and 

co-workers to reinforce therapy goals; and 

• Specific skill development for therapists in behaviourally-based interventions that can 

be incorporated into daily practice. 
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8.4 Limitations of this thesis 

This thesis employed a variety of methodologies to answer clinically relevant questions about 

patient adherence in acute hand injuries from varying perspectives. Some of these 

methodologies have inherent limitations. The systematic review for example (Chapter 3) was 

limited by the small number and varying quality of the adherence literature in hand therapy, 

and the lack of comparable adherence measures or variables, limiting the possibilities for 

pooling data. The retrospective file review (Chapter 4) completed on trauma patients 

admitted to the Alfred hospital was dependent on the quality and accuracy of the file notes, 

and this can vary enormously between all involved nursing, medical and allied health staff. It 

was also impossible to control for confounding variables, such as medication given to 

patients. The qualitative study of patient experience of distraction treatment was possibly 

limited by recall bias; participants that had a particular result may have been more inclined 

to remember (and associate this result with) factors that others with different results did not 

recall. For example, one of the participants who had a poor result recalled that the surgical 

staff did not appear experienced in or confident about the treatment. No other participants 

mentioned this. The time elapsed since injury (up to 7.8 years in one case) may also have 

affected memory of the experience. The randomised controlled trial (Chapter 7) was 

particularly challenging to oversee, with at least 12 different therapists (each with their own 

treatment preference and experience with this particular injury) involved in recruitment, 

treatment, and measurement of participants over its 4 year enrolment period. It is possible 
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that this may have affected their communication of the treatment given, and thus the 

patient’s perception of outcome. In this trial, numbers enrolled were lower than expected, 

which may have limited our power to detect a difference between groups. 

Limitations with relation to each individual study are discussed in more detail in the 

respective refereed publications. 

This chapter has summarised the results of the publications that make up this thesis. It has 

also discussed the evidence for (and provided recommendations regarding) specific 

interventions for improving adherence. Chapter 9 (Conclusions) summarises the original 

contribution this research has made to the knowledge and understanding of adherence in 

acute hand injuries, and also makes recommendations for future hand therapy research. 



190 



 

191 
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Chapter 9 

Conclusions 

The previous chapters have demonstrated that the ability of patients to adhere to their hand 

therapy program is usually affected by more than one barrier, often in interaction with other 

barriers. Although non-adherence is a behaviour observed in an individual patient, it is 

important to recognise that the causes are not just patient-related. “[Non-adherence] occurs 

in the context of treatment-related demands that the patient must attempt to cope with. 

These demands are characterized by the requirement to learn new behaviours, alter daily 

routines, tolerate discomforts and inconveniences, and persist in doing so while trying to 

function effectively in their various life-roles”.2p145 

9.1 Original contribution this work has made to the knowledge and 

understanding of adherence in the hand therapy field 

 

Conceptualising patient adherence in a Multi-dimensional way represents a significant 

advance for the hand therapy field, which tends to be dominated by medical and 

biomechanical models.179 As stated previously,  a 2002 study of therapist and patient 

perceptions of compliance with hand therapy
11

 found that most therapists perceived non-
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compliance as mostly a patient-driven problem, drawing parallels with a study of physicians 

in 1966
9
, who viewed it as “reflecting attitudes of the patient, such as ignorance or 

forgetfulness”.
11p37

 This study also found that therapists generally rated their patients as 

being less motivated and committed than the patients rated themselves. 

Research on adherence from the patient’s perspective is particularly lacking in the hand 

therapy literature, despite the fact that Hand Therapists rely heavily on the ability of the 

patient to follow treatment protocols that include strict splint wear and exercise regimens. 

Interestingly Chapter 5, a qualitative study of the patient’s experience of distraction splinting, 

met with very mixed feedback when submitted to the Journal of Hand Therapy (US). One 

reviewer in particular could not see the relevance of the study:  

“....this study is focussed on a specific and small population of injuries, 

making it more difficult, per se, to draw a strong direct impact on most 

clinician’s day to day clinical practice....I really am having a hard time 

seeing the need for a body of work that realistically, we as therapists 

perform each day with the education and follow up of our patients with 

any diagnosis or post-operative diagnosis.” (Reviewer 1)  

Another reviewer commented: 

“The word ADHERENCE works however consider the word COMPLIANCE” 

(Reviewer 2) 
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Thankfully the editor gave me the opportunity to respond to this feedback, and arranged 

another reviewer. In my response I pointed out that: 

 

I have used the term adherence, as it implies more patient agreement in 

the chosen intervention or advice implementation and an active effort 

on the patient’s part to stick to the agreed regimen to achieve optimum 

clinical benefit. Compliance connotes a more passive role for the patient. 

I have included a paragraph in the intro section outlining the key 

differences. 

The evidence indicates that many therapists see adherence as the 

patient’s problem when there are endless opportunities for therapists to 

have an influence. This paper gives the reader an insight into the 

patient’s perspective (hugely under-researched in hand therapy 

literature) and makes specific recommendations for how we can adjust 

our approach to improve the chances of adherence. 

This study focuses on the patient experience of distraction splinting for 

intra-articular finger fractures, and the factors that influence treatment 

adherence, in order to add to the body of knowledge and to maximise 

patient outcomes.  The findings, however, can be applied more widely to 
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adherence with ANY cumbersome splint and early mobilisation program, 

especially in the case of painful acute injuries.  

 

The paper was accepted after this, with the following encouraging words from the editor:  

Congratulations! 

 

The review of your revised manuscript has been completed and I am 

pleased to inform you that your paper, “Patient experience of distraction 

splinting for complex finger fracture dislocations”, has been accepted for 

publication in the Journal of Hand Therapy (JHT). You have made a very 

good case that adherence to splinting is a problem and can be a major 

barrier.  

Thank you for submitting your work to Journal of Hand Therapy. 

 

Yours sincerely, 

 

Paul LaStayo, PhD, PT, CHT 

Editor-in-Chief 

Journal of Hand Therapy 

and 4
th

 reviewer: 



196 

Good content related to factors that can influence the healing process 

that are more patient centred. Since the patient is the one dealing with 

this 24/7, I think excellent things were discovered in a researched 

manner that previously were only anecdotal. 

 

Good use of methodology–very appropriate to this study and content 

area 

 

The results have the potential of helping the health providers better 

educate the patients so that they can achieve better compliance–or at 

least break down some of the barriers to compliance (Reviewer 4) 

 

There is clearly a lot of work to be done before many hand therapy practitioners widen their 

focus when considering adherence. This is reflected in the published literature in our field 

(which was reviewed in Chapter 3) which tends to measure mostly socio-economic variables. 

More encouraging was the reviewer response for this review in Hand Therapy (formerly 

known as British Journal of Hand Therapy) – the international journal of the British 

Association of Hand Therapists Ltd and official journal of the European Federation of 

Societies for Hand Therapy:  
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A strong component of this manuscript is that it is clearly grounded in 

theory and tries to draw implications for practice as it relates to this 

theory of ‘splint wear’ adherence behaviour in people with acute hand 

injuries. (Reviewer A) 

A very nice review which is thorough and informs both practice and 

research – excellent section on implications. (Reviewer B) 

and this from the reviewers at BRAIN INJURY, the official journal of the International Brain 

Injury Association: 

Patients’ compliance with treatment is a critical factor for the success of 

any disease therapy regimes. Therefore it is quite important for clinical 

therapist to identify and prevent the probable reasons leading to non-

compliance with treatment. (Reviewer 1) 

 

Overall I enjoyed reading this paper and I believe that it has some 

pertinent points to make. It has particular merit for a number of 

reasons, the main ones probably being that: 

1. We need to be able to make better predictions in this respect 

2. There is still rather limited literature on the usefulness of the 
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Westmead PTA Scale. (Reviewer 2) 

 

 

9.2 Future Research Directions 

Many studies of splinting adherence in people with musculoskeletal injuries have a number 

of limitations that reduce the usefulness of their findings. The key limitation is the failure to 

use an established and validated theoretical adherence model to select the variables 

measured. The Multi-dimensional Adherence model published by the WHO
2
 was designed to 

explain patient adherence with long term therapies, but has been shown throughout this 

research to be equally applicable in the acute hand therapy context.  

Adherence is a complex phenomenon influenced by the interplay of the five previously 

discussed dimensions. Attributing the sole responsibility to the patient is unhelpful and 

reflects a “misunderstanding of how other factors affect people’s behaviour and capacity to 

adhere to their treatment”.
2p27

 To be of best value to practitioners, it is recommended that 

specific data is collected beyond the standard patient-related and socio-economic variables. 

These should ideally include factors that can be addressed and modified by practitioners such 

as continuity of care (e.g., did the same therapist provide treatment or were there multiple 

therapists involved?; were the surgical and therapy staff giving the same messages to the 

patient?), patient ratings of complexity of treatment regimen, patient-therapist relationship, 

length of follow up, splint comfort, pain management, and interference with lifestyle/ 

activities of daily living/ work.  In order to improve service planning, researchers should also 
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consider collecting data on distance from treatment centre to the patients home or 

workplace, availability of public transport / car parking facilities, and availability of local 

community support.  

Measures of adherence should include length of time the splint was worn (as a percentage of 

recommended wear time) as well as number of therapy sessions attended (as percentage of 

number scheduled). Options for recording splint wear time objectively could include 

embedded sensors. Where this is impractical, separate splint wear diaries completed by the 

patient and their partner / carer may yield a more accurate measure of splint adherence. 

Researchers also need to use multivariate analysis methods to study factors associated with 

adherence, so that contributing factors (and combinations of these) can be identified with 

scientific rigor. This enables practitioners to solve the problems related to each of these 

factors in order to improve adherence. Finally, a commitment to a multidisciplinary 

coordinated approach from health professionals, researchers, and health planners is needed 

to make progress in our understanding of, and response to, this issue. 
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Appendix 1: Ethics Approvals 

 

Project Approval date, number, and page reference 

 

Monash 

SCERH 

Alfred 

Hospital 

Ethics 

Committee  

Southern 

Health 

Human 

Research 

Ethics 

Committee 

B 

Eastern 

Health 

(Box Hill)  

Predictors of splint non-compliance for in-

patients with acute traumatic brain injury 

(TBI) and hand injuries (part 1 of project 

“Development of an assessment tool to 

determine readiness of people with TBI to 

engage in hand therapy treatment” 

 

19/12/06 

2006/1085MC  

(p. 203)  

30/11/06 

217/06 

(p. 204)  

N/A N/A 

Patient acceptance of distraction splinting 

for complex intra-articular finger fractures  

12/11/08 

CF08/3232 – 

2008001583  

(p. 203) 

2/10/08 

260/08  

(p.206) 

N/A N/A 

Efficacy of distraction splinting for complex 

intra-articular finger fractures  

12/11/08 

CF08/3232 - 

2008001583  

(p. 203) 

2/10/08 

260/08  

(p.206) 

30/7/09 

09107B 

(p. 207) 

 

N/A 

Comparison of Splinting Interventions for 

treating mallet finger injuries 

1/3/10 

CF10/0456 – 

2010000218 

(p. 208) 

2/5/06 

58/06 

(p. 209) 

31/7/09 

09110B 

(p. 210) 

26/9/08 

E11/0809 

(p. 211) 
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Ethics Certificate 2006/1085MC (Monash University) 
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Ethics Certificate 217/06 (The Alfred) 
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Ethics Certificate CF08/3232 - 2008001583 (Monash University) 
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Ethics Certificate 260/08 (The Alfred)  

 



 

207 

Ethics Certificate 09107B (Southern Health) 
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Ethics Certificate CF10/0456 – 2010000218 (Monash University) 
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Ethics Certificate 58/06 (Alfred Hospital) 
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Ethics Certificate 09110B (Southern Health) 
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Ethics Certificate E11/0809 (Eastern Health)  
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Appendix 2:  Conference participation 

 

Abstracts – Peer Reviewed Journal 

O’Brien, L and Bailey, M (2008) Determinants Of Compliance With Hand Splinting In An Acute 

Brain Injured population, 7th World Congress on Brain Injury; Brain Injury, 22 (Supplement  1) 

p 4 

 

Awards 

Alfred Health Professor of Medicine Poster Prize for Patient Safety and Quality Improvement 

(for poster:  O’Brien, L and Bailey, M  Single blind, prospective randomized controlled trial 

comparing dorsal aluminium and custom thermoplastic splints to stack splint for acute mallet 

finger.  Presented at Alfred Week, October 2010) 

Alfred Health Professor of Medicine Poster Prize for Patient Safety and Quality Improvement 

(for poster:  O’Brien, L and Presnell, S Patient experience of distraction splinting for complex 

finger fracture dislocations, presented at Alfred Week, October 2009) 
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Victorian Neurotrauma Initiative Skills Development Award (2008) $2000 (for project: 

Predictors of splint non-compliance for in-patients with acute traumatic brain injury (TBI) and 

hand injuries. 

Henrietta Law Memorial Prize for Allied Health Research (for poster:  Salway, J and O’Brien, L 

Factors associated with non-adherence to hand splinting regimens in an acute inpatient 

burns population, presented at Alfred Week , 2008)   

 

Conference Presentations 

O’Brien, L  Adherence to therapeutic splint wear in adults with acute upper limb injuries: a 

systematic review. Presented at the 8th Triennial Congress of the International Federation of 

Societies for Hand Therapy (IFSHT) June 2010; Orlando, Florida, USA  

O’Brien, L and Presnell, S Patient experience of distraction splinting for complex finger 

fracture dislocations. Presented at the 8th Triennial Congress of the International Federation 

of Societies for Hand Therapy (IFSHT) June 2010; Orlando, Florida, USA  

O’Brien, L and Bailey, M Determinants Of Compliance With Hand Splinting In An Acute Brain 

Injured Population.  Presented at the 7
th

 World Congress on Brain Injury, April 2008; Lisbon, 

Portugal 
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O’Brien, L and Bailey, M Determinants Of Compliance With Hand Splinting In An Acute Brain 

Injured Population NTRI Allied health Trauma Symposium; Nov 2007 Melbourne 

O’Brien, L Custom-Made vs Off-The-Shelf Splinting for Mallet Finger Injuries – Which Is Best? 

Presented at 7th Triennial Congress of the International Federation of Societies for Hand 

Therapists (IFSHT) March 2007; Sydney 

 

Conference Posters 

O’Brien, L and Bailey, M  Single blind, prospective randomized controlled trial comparing 

dorsal aluminium and custom thermoplastic splints to stack splint for acute mallet finger.  

Presented at Alfred Week, October 2010; The Alfred Hospital Melbourne 

O’Brien, L Why our clients do or don’t stick with their program – a new way of looking at 

adherence. Presented at 15th World Federation of Occupational Therapists (WFOT) 

Congress, May 2010, Santiago Chile 

O’Brien, L Why our clients do or don’t stick with their program – a new way of looking at 

adherence. Presented at Alfred Week, October 2009; The Alfred Hospital Melbourne 

O’Brien, L and Presnell, S Patient experience of distraction splinting for complex finger 

fracture dislocations. Presented at Alfred Week, October 2009; The Alfred Hospital 

Melbourne 
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Salway, J and O’Brien, L Factors associated with non-adherence to hand splinting regimens in 

an acute inpatient burns population. Presented at 23
rd

 National Conference and Exhibition of 

OT Australia September 2008; Melbourne 
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Appendix 3:  Successful Competitive Grant Applications 

 

 

O’Brien, L Victorian Occupational Therapy Trust Grant (2008) $4000 for Impact of distraction 

splinting for complex intra-articular finger fractures 

O’Brien, L The Alfred Allied Health Research Grant (2006) $20,000 for Comparison of 

splinting interventions in the treatment of mallet finger injuries (1 year grant) 
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Appendix 4:  Summary tables of published evidence on traction devices 

for intra articular fractures 

Group 1:  Finger-Based Frames  

Table A4.1 Traction device = Rubber band/s 

Table A4.2 Traction device = Spring or S-quattro 

Table A4.3 Traction device = Rigid straight K-wire 

Table A4.4 Traction device = Rhomboid Frame  

Table A4.5 Traction device = Dorsal parabolic wire 

Table A4.6 Traction device = hinged compass device 

 

Group 2:  Dynamic traction splints  

Table A4.7 Swing designs 

Table A4.8 Arcuate designs 
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Abbreviations for appendix tables:  

m= male; f= female; PRTS Pins and Rubbers traction system; DDEF Dynamic Distraction 

External Fixation RTW return to work; AROM = active range of motion; TAM= total active 

movement; PIP = proximal; DIP= distal interphalangeal joint; IP = interphalangeal joint of the 

thumb; Pt = patient; Artic = articular 
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