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Abstract 

Nearly all humans experience acute pain during their lives.  Generally, acute pain is short lived, 

however, up to 20% of adults globally suffer from persistent pain. This prevalence increases with 

age with up to 50% of elderly people in the community setting and 80% in aged care facilities 

(ACFs) experiencing persistent pain.  Pain, whether acute or persistent can create a significant 

burden and cost to the patient and society as a whole, through reduced work productivity and 

health care costs.  

In the financial year ending June 2014 analgesics (excluding anti-inflammatories) were the fifth 

most commonly dispensed class of drug on the Pharmaceutical Benefits Scheme (PBS) in 

Australia.  Six of the top 50 medications on the PBS, by volume, were analgesics or anti-

inflammatories.  The most frequently dispensed analgesics were paracetamol (with over 6.4 

million prescription), followed by paracetamol and codeine (with approximately 3.8 million 

prescriptions) and then oxycodone (with approximately 3.7 million prescriptions). These figures 

parallel research findings in Australia and other countries that have found that the consumption 

of analgesics, particularly opioids, for persistent pain has increased dramatically over the past 

decades, as a consequence of significant societal reliance on the pharmacological management of 

pain. 

With pain being so prevalent in today’s society, evaluating the way in which pain is managed 

pharmacologically, as well as identifying quality use of medicine (QUM) issues related to its 

management is paramount to ensure optimal patient outcomes. In addition, increased research 

activity in pain management has been recommended by the National Pain Strategy [Australia] 

and the Royal Australasian College of Physician’s Opioid Policy, with a focus on assessing 

attitudes to pain, risk factors for persistent pain conditions and reducing the harms associated 

with pain management, particularly opioids.   

The overarching aim of this thesis was to identify barriers to pain management and make 

recommendations as to how these could be overcome.  Specifically, the research objectives were 

to:  

 Observe how pain is managed pharmacologically in Australian clinical practice;

 Identify predictors for persistent postoperative pain (PPP);

 Identify QUM issues related to the management of pain; and

 Identify barriers to pain management.
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These research objectives were investigated through a number of complementary papers, which 

are described in Chapters Three to Ten.  This thesis initially describes the current literature 

surrounding the pathophysiology and management of pain, and then goes on to detail the eight 

studies completed as part of this thesis, which investigate the clinical management of pain and 

how pain management could be improved.  The thesis concludes with a discussion about the main 

areas where QUM issues exist in relation to the management of pain and how these issues and 

barriers could be overcome.   

 

The study presented in Chapter Three evaluates nearly 170 patients who underwent an operation 

at the Royal Hobart Hospital (RHH), the major teaching hospital in Southern Tasmania, and 

discusses the management of pain by patients following discharge from hospital, and the 

provision of advice regarding pain management provided during their admission. This study 

found that management of pain by patients was often characterised by underuse of analgesics 

despite a significant proportion of patients experiencing moderate-severe pain.  Additionally this 

study found that the content of the advice given to patients about pain management and 

consistency in personnel who provided this advice was highly variable. From this study, it is clear 

that there is the need for significant improvement in discharge counselling to ensure that patients 

have sufficient knowledge to safely and adequately self-manage their pain following a hospital 

separation. 

 

Chapters Four and Five follow patients who underwent orthopaedic surgery or a sternotomy at 

the RHH for a period of 12 months to evaluate how patients manage their pain throughout this 

post-surgical period, the effect the pain had on their physical function, the incidence of and 

potential predictors of PPP and ways to improve pain management.  These studies identified a 

number of patient factors associated with PPP, including pre-operative anxiety, pre-existing pain 

and younger age. Uncontrolled pain following discharge and symptoms consistent with 

neuropathic pain following discharge were also associated with PPP, and this is an area that could 

be addressed to potentially reduce PPP incidence and severity. 

 

Chapters Six and Seven retrospectively evaluated nearly 20,000 Australian patient medication 

reviews, to identify the prevalence of analgesic use, how analgesics were used in clinical practice 

and ways that pain management could be optimised. These studies found a lack of concordance 

between guideline recommendations and the management of pain; specifically maximum opioid 

doses being exceeded, concurrent use of opioids and benzodiazepines, low use of laxatives in 

combination with opioids and a failure to optimise use of non-opioid analgesics in patients 

prescribed opioids. 
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The final three studies report on the perspectives of general practitioners’ (GPs), anesthetists’ 

and nurses’ regarding enablers and barriers to optimal pain management and identify ways in 

which pain management could be improved. Through these complementary studies, a number of 

barriers to optimal pain management were identified, including:  

- Patient stoicism and reluctance to take analgesics;

- Inadequate understanding about pain and its management by patients and health care

practitioners;

- Poor and variable post-surgical discharge counselling and patient resources regarding

pain management;

- Poor access to pain clinics and allied health professionals;

- Slow hospital-GP communication following a surgical admission;

- A lack of involvement of pain specialists following surgery to manage pain;

- Difficulties in the identification of pain in patients with dementia in ACFs; and

- Poor GP-ACF communication regarding escalation of analgesic orders.

Based on this research a number of recommendations are suggested to improve the management 

of pain in Australia.  These include: 

- Increased education and training about pain and its management to undergraduate, graduate

and qualified health care practitioners working with patients who experience pain;

- Increased patient education regarding pain, analgesics and expectations of treatment;

- Improved involvement by pain specialists or the Acute Pain Service (APS) following a

surgical procedure and at discharge;

- Improved and consistent discharge counselling and post-discharge resources for patients

who have undergone a surgical procedure;

- Increased access for persistent pain patients to funded multidisciplinary services including

pain clinics, psychologists and physiotherapists; and

- Further research evaluating the effectiveness of the interventions suggested in this thesis,

including pharmacist education of patients in GP clinics, increased patient education on

surgical discharge, pain specific follow-up after surgery, and the development and validation

of a PPP assessment tool.

In summary, pain is currently not well managed in primary care settings by patients or GPs, and 

there is the need for improvement to optimise patient outcomes. Improved counselling, follow-

up and management of post-discharge pain have the potential to reduce the incidence of PPP, and 

at a minimum, improve the quality of life (QOL) and potential for patients to participate in 

rehabilitation following surgical discharge.  Additionally, improved GP concordance with 
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guidelines and recommendations may allow for a reduction in harms associated with the use of 

opioids.  These small changes in practice have significant potential to improve patient outcomes 

and the management of pain in Australia without the need for substantial increases in funding or 

policy change.   
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Chapter 1: Introduction 

 

1.1 Background 

Pain is one of the most common reasons that patients present to a GP or seek medical assistance 

(1-3).  Nearly all persons in the world experience acute pain in their lifetime, with persistent pain 

(pain lasting for three months or more) (4) affecting nearly 20% of the world’s population (5-11). 

This prevalence increases with age, with up to 50% of elderly people living in the community and 

80% in aged care facilities (ACFs) experiencing persistent pain (12-17).   Pharmacological 

treatment strategies are relied upon predominantly, despite conflicting trial data and the lack of 

good quality evidence (18-20).   

 

It is difficult to generalise the international literature in relation to the patterns and quality of 

pain management to the Australian situation due to jurisdictional prescribing requirements and 

differences in the health care systems. Despite poor quality trial evidence supporting the use of 

opioid analgesics long-term, there has been a substantial increase in the utilisation of these 

products globally and in Australia (21-26) as well as treatment duration (22, 27). This increased 

use has been paralleled by an associated increase in the incidence of adverse events and 

accidental overdose (27-32). Additionally, pain has been reported to be both undertreated and 

overtreated (33).  These factors have led to concerns regarding the excessive use of opioids and 

the threat they pose to the public and individual health.  Subsequently there has been an attempt 

to try and optimise pain management and improve the targeting of analgesics.  Moreover, there 

have been an increasing number of organisations and Governments internationally as well as in 

Australia that have advocated for more research about pain and its management (34-38). 

 

In 2010, Pain Australia published the National Pain Strategy (36). The Pain Strategy’s sixth goal 

is to increase the amount of research being conducted in the field of pain and its management.  

Areas of research include: evaluation of interventions for persistent pain management, assessing 

attitudes towards pain and its management, and assessing the safety and efficacy of pain 

management in older patients (36).  Additionally, a policy paper (38)  published by the Royal 

Australasian College of Physicians also suggested further areas for research should include: 

identification of risk factors for the development of persistent pain conditions, improving the 

management of persistent pain, and reducing the harms around persistent pain management, 

specifically opioid use.  

 

The prevalence of pain in Australia is increasing, due in large part to an ageing population.  

However, pain in older people has many different etiologies.  With the prevalence of pain so high 
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it is important to assess current management of persistent pain irrespective of the indication. 

However, it is also important to assess how older populations manage acute, subacute and 

chronic pain to identify if older patients have different predictors of chronicity of pain than 

younger cohorts.  Post-operative pain is a common cause of acute, subacute and persistent pain 

in all age groups.  However, as we age surgical procedures become more commonly required due 

to an increased number of comorbidities; consequently, post-surgical pain is increasingly 

affecting older and very old Australians.  Surgical procedures provide a unique opportunity to 

review patients throughout the acute, subacute and persistent pain spectrum to assess predictors 

of pain and review the way older people self-manage pain during this period. If factors associated 

with the transition from acute to persistent pain in this older cohort could be identified, 

potentially it would allow for the development of interventions that will specifically assist older 

Australians from developing persistent pain. 

 

For these reasons, evaluation of the way in which patients and clinicians manage pain with 

analgesics and identification of how pain could be managed better are necessary in order to 

optimise patient outcomes and reduce the inherent risks that these medications have in the 

patient population as well as society as a whole.  This thesis aimed to address these gaps in the 

literature by conducting a number of inter-related studies with the following objectives: 

 To evaluate how pain is managed pharmacologically by patients, nurses, GPs, surgeons 

and anaesthetists; 

 To identify what factors are associated with the development of persistent post-operative 

pain (PPP); 

 To identify quality use of medicine (QUM) issues related to the management of pain; and 

 To identify the barriers and enablers to pain management. 

 

1.2 Methodology  

A number of related studies were conducted using primarily quantitative methods to 

retrospectively and prospectively review the management of pain. Additionally, opinions in 

relation to pain management were obtained from GPs, anaesthetists and nurses, allowing for a 

diverse perspective of the enablers and barriers to optimal pain management.  The patient 

perspective of pain management was also included in Chapter Three and to a lesser extent in 

Chapters Four and Five.   

 

To investigate how post-surgical pain is managed pharmacologically by older Australians in the 

short, medium and longer term, as well as identify predictors of PPP a number of studies were 

conducted. Chapters Three, Four and Five were prospective studies undertaken at the Royal 
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Hobart Hospital (RHH).  For the study conducted in Chapter Three, patients were recruited 

through hospital discharge lists following any type of surgery requiring an incision, and then 

mailed a survey to complete in the week following discharge, regarding their pain management 

after surgery.  Chapters Four and Five involved recruiting and interviewing patients on surgical 

wards of the RHH who had undergone orthopaedic surgery or a sternotomy, two common 

procedures older Australians undergo (41, 42, 43, 44) .  These patients were then followed over 

the next 12 months via telephone call interviews conducted at ten days, six weeks, three months 

and 12 months.  Predictors of PPP were identified, as well as recording analgesic use, physical 

function and pain intensity across the study time period.  These studies were conducted in 

accordance with the STROBE statement for cohort studies (39).   

 

Chapters Six and Seven were retrospective studies of 20,000 Australian medication reviews.  

Home Medicines Reviews (HMRs) and Residential Medication Management Reviews (RMMRs) 

are conducted by accredited pharmacists and as part of the process of writing the report to the 

GPs, data are often entered into various software packages.  All patient records entered in one of 

these packages, Medscope™, was used to assess the patients’ medications, medical conditions, and 

demographics.  The data were then analysed to determine the prevalence of analgesic use, 

characteristics of patients with a documented diagnosis of pain and the quality of pain 

management.   

 

To better inform recommendations regarding the management of pain in older Australians, we 

conducted additional studies to incorporate the perspectives of patients, and a range of health 

care professionals, including GPs, anaesthetists and nursing staff in ACFs.  Chapters Eight and 

Nine were undertaken using online surveys. Anaesthetists practising in both the public and 

private sectors throughout Australia were emailed an electronic link to the survey.  Participants 

were asked about patient factors associated with acute postoperative pain and PPP, their 

opinions of the barriers to optimal acute pain management and how their management differed 

depending on particular patient attributes.  GPs in Tasmania were also contacted via the Primary 

Health Network newsletter and direct emails to general practice clinics to ask them to complete 

a similar survey.  The GPs were asked about their management of pain, which guidelines they use, 

barriers to pain management and how these could be overcome.  Chapter Ten describes a study 

involving semi-structured interviews conducted with 23 staff at five ACFs in southern Tasmania 

to explore their views regarding the barriers and enablers to pain management in their context. 
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Table 1 provides an overview of the thematic structure of this thesis, and identifies the 

relationship between individual studies and the overall objectives.   

Table 1 Thesis objectives and where they are addressed within the text 

Objective Chapters where these objectives are 
addressed  

Observe how pain is managed pharmacologically by 
patients, nurses, surgeons, GPs and anaesthetists 

Patients: Chapters 3, 4, 5 
Nurses: Chapters 6, 7, 10 
Surgeons: Chapters 3, 4, 5 
GPs: Chapters 3, 4, 5, 6, 7, 8, 10 
Anaesthetist: Chapters 4, 5, 9 

Identify what factors are associated with the 
development of PPP 

Chapters 4 and 5 

Identify QUM issues related to the management of pain Chapters 3, 4, 5, 6, 7, 8, 9, 10 
Identify the barriers and enablers to pain management Chapters 3, 4, 5, 6, 7, 8, 9, 10 

 

1.3 Limitations 

These studies were designed to evaluate the management of pain using prescription and over-

the-counter analgesic medications in adults in Australia.  The use of complementary and 

alternative medicines, topical preparations and non-pharmacological management strategies 

were beyond the scope of this study.  The management of paediatric pain, end of life pain or pain 

management associated with active cancers were also beyond the scope of this study due to 

substantial differences in the management, duration, and drug dosing protocols with these types 

of pain.     

 

For some of the studies the data relied on patients’ recall over the previous week and were unable 

to be cross-matched with discharge information, which is liable to some inaccuracies, although 

these were likely to be relatively minimal. For the data reported in Chapters Six and Seven, there 

were potential limitations associated with the accuracy of pain diagnoses, and the recording of 

‘as required’ analgesics; however, due to the number of participants in these studies, these 

limitations were unlikely to affect the overall findings.  In addition, non-pharmacological 

management strategies were not recorded in this data set; consequently, this may have 

overestimated the proportion of patients being suggested as inadequately managed.  There was 

the potential of self-selection bias in Chapters Three, Eight and Nine, which may have been biased 

towards prescribers or patients interested in the area of pain management, or those with specific 

or strong perspective that may affect the generalisability of the results.  However the results were 

consistent with other studies, further larger scale studies in these areas would be beneficial, 

particularly evaluating GP practice throughout Australia to improve the generalisability of the 

data.  The data presented in this thesis provide a comprehensive snapshot of the management of 
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pain in a number of situations with analgesics and allows for QUM issues to be identified and 

recommendations to be made to optimise the management of pain in Australia.  

 

1.4 Ethics 

The research contained within this thesis abides by all Australian and International guidance 

surrounding human research ethics.  Each study within this thesis was approved by the 

University of Tasmania’s Health and Medical Human Research Ethics Committee (approval 

reference numbers: H0012833; H0015044; H0014453; H0015249) or the University of 

Tasmania’s Social Sciences Human Research Ethics Committee (approval reference number: 

H0012404). 

 

1.5 Funding 

The research contained in Chapters Four and Five was supported by a grant from the Royal 

Hobart Hospital Research Fund (RHHRF) (no 13-012). 
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Chapter 2: Pathophysiology and management of pain 

 

2.1 Pain 

Pain, although experienced by most people throughout history, has varying individual or cultural 

significance. The perceived causes of, and treatments for pain have also varied significantly 

throughout the ages, based on the knowledge, understanding and societal beliefs at that time 

(45). Traditionally, pain was often thought to be associated with the effect of evil spirits, a 

punishment for sins or as a trial to strengthen one’s faith or resolve (45). However, as more 

scientific research has been undertaken a greater understanding of the pathophysiology of pain, 

has resulted in a greater emphasis on a biomedical model and more recently the biopsychosocial 

approach to pain management (46).  Despite an increased understanding of the pathophysiology 

of pain there are many aspects of pain that remain unclear, including the transition from acute to 

persistent pain (47).   

 

Pain is defined as “an unpleasant sensory and emotional experience associated with actual or 

potential tissue damage, or described in terms of such damage” (4).  This definition emphasises 

the importance of the biopsychosocial model of health in noting pain is also an emotional 

experience and thus should not be managed solely using a biomedical approach. This is because 

pain perception, predisposition to persistent pain and analgesic efficacy are influenced by many 

factors, including a person’s biology and psychology, together with environmental and social 

factors (46, 48, 49).  Factors influencing pain perception and progression will be discussed 

further in section 2.1.3 of this literature review. 

 

Pain is a significant issue within modern society.  Persistent pain is often considered a public 

health priority or challenge (50, 51) and musculoskeletal conditions are one of the Australian 

Government’s priority health areas (52).  Additionally, there is also a National Pain Strategy in 

Australia, which is currently in the process of being updated (36). With an estimated one in five 

adults experiencing persistent pain (5-11), it is not surprising that the economic burden within 

society is large (53-56).  There is substantial disability associated with persistent pain, resulting 

in increased absenteeism from work, increased health care utilisation and increased risk of 

hospitalisation and mortality (9, 55-58).  As recognition of the significant patient and societal 

burden that pain creates, pain was also included as the “fifth vital sign” in 1998 by the United 

States Veteran’s Health Administration, which required it to be recorded at all clinical encounters 

in this population (59). This has since been adopted more widely by the medical profession (48, 

60, 61).  
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2.1.1 Classifications, definitions and assessment of pain 

2.1.1.1 Classification and definitions of pain 

There are a number of different ways in which pain can be classified. Generally, more than one of 

the classifications will be used to describe a person’s pain. This may be a description of the 

underlying cause of pain, for example osteoarthritis, gout or rheumatoid arthritis (RA).  

Alternatively it can be classified based on the location, for example, lower back pain, abdominal 

pain or headache; or based on duration and frequency.  Acute pain is defined as “pain of recent 

onset and probable limited duration. It usually has an identifiable temporal and causal 

relationship to injury or disease” (62). Whereas persistent pain (or chronic pain) is defined as 

pain lasting more than three months (62).  Persistent pain can either be chronic or intermittent 

in nature (47).   

 

Pain can also be categorised based on the underlying pathology, for example, nociceptive pain 

which is pain associated with actual or potential damage to non-neural tissues, or neuropathic 

pain which is due to damage to the somatosensory nervous system (63). Patients can also 

experience mixed pain, including both neuropathic and nociceptive characteristics.  Nociceptive 

pain can be further divided into either somatic pain, which relates to the musculoskeletal system, 

which will be mainly discussed in this thesis, and visceral pain, which is where pain originates 

from internal organs and can result in symptoms such as angina or gastric cramping (64). The 

way in which pain is classified can affect the choice of drugs as well as the way in which the 

condition is treated.  The management of pain shall be discussed more in section 2.2. 

 

Table 2 Disease states and pain type, duration and pattern 

Disease state Type of pain Likely duration/pattern of pain 
Angina Nociceptive – visceral Acute; chronic intermittent 
Migraine Nociceptive – visceral Acute; chronic intermittent; chronic continuous 
Dysmenorrhoea Nociceptive – visceral Acute 
Gastric cramping 
(associated with irritable 
bowel syndrome) 

Nociceptive – visceral Acute; chronic intermittent; chronic continuous 

Osteoarthritis Nociceptive – somatic Chronic continuous or chronic intermittent (ie 
activity induced) 

Bone metastasis Nociceptive – somatic Persistent, continuous 
Back pain Mixed – somatic Acute, chronic continuous or chronic intermittent 

(ie activity induced) 
Persistent post-
operative pain 

Mixed – somatic Acute, chronic continuous or chronic intermittent 
(ie activity induced) 

Rheumatoid arthritis Nociceptive – somatic Acute, chronic continuous or chronic intermittent 
(ie activity induced) 

Peripheral neuropathy Neuropathic  Acute, chronic continuous or chronic intermittent 
(ie activity induced) 
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2.1.1.2 Assessment of pain 

Pain is subjective, and thus a way to measure it objectively is necessary to assist in clinical 

decision making regarding the appropriateness of the pharmacological management strategies 

employed. There are numerous scales that can be used to assess pain severity or nature (65), 

including the Numerical Rating Scale (NRS), The McGill pain questionnaire and the Abbey Pain 

Scale.  There are also assessment measures to ascertain the characteristics of the pain such as the 

Douleur Neuropathique 4 (DN4) or the painDETECT assessment tools to assess whether the pain 

is of neuropathic origin (66, 67).  Pain tools have also been developed to assess pain in specific 

pain conditions, such as the West Ontario and McMaster Universities Osteoarthritis Index (68) 

and the Rheumatoid Arthritis Pain Scale (69). Pain can also be assessed by reviewing its impact 

on quality of life measures, such as and the Short Form-36 Bodily Pain Scale (65) or the Arthritis 

Impact Measurement Scales (70). 

 

The NRS is one of the most commonly used pain assessment tools; it assesses pain by asking 

patients to rate their pain using a numerical scale of zero (no pain) to 10 (the worst pain they 

could imagine). A more comprehensive measure often used is the McGill Short Form pain 

assessment (71), which includes a number of pain assessments including a the Visual Analogue 

Scale (VAS) which assesses pain based on a patient indicating on a drawn 10cm line the level of 

their pain; a patient’s current intensity of pain is assessed using the Present Pain Intensity Index 

and a number of descriptors regarding the pain characteristics are also included. Another 

assessment tool, often used, particularly, although not exclusively in children is the Wong-Baker 

FACES assessment (72), which assesses pain by showing patients faces demonstrating different 

levels of pain and asking which one reflects their pain.  Pain can also be assessed descriptively, 

for example none, mild, moderate and severe. For patients who are unable to communicate their 

pain, other scales such as the Abbey Pain Scale (73), Pain Assessment in Advance Dementia Scale 

(PAINAD) (74) or the Critical-Care Pain Observation Tool (75) can be used, which assess non-

verbal pain descriptors.  

 

Self-rated pain assessments tools such as the NRS, VAS, verbal rating scale and a face scale have 

been demonstrated to be valid methods to detect pain intensity (76). Selecting the correct tool to 

use in a given situation is important. Some tools are very simple to use - for example the NRS, that 

captures intensity only but are simple to administer, whereas other more in depth 

questionnaires, such as the McGill Pain Questionnaire, provide additional information about the 

characteristics of pain, but require trained health care professionals to administer them. 

However, assessment tools are not without the problems.  By far, the greatest flaw with these 

self-assessment tools is that there is no way to objectively quantify what the patient has reported; 
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this could potentially result in both under and over estimation of pain severity. Patients who are 

over stating their pain, may be doing so with the objective of receiving opioids for aberrant drug 

use, which has been noted as a concern for GPs when prescribing opioids (77).  Whereas 

underestimation, due to patient stoicism in older patients in particular, may result in 

inadequately managed pain.  Both of these can have poor patient outcomes. Similarly, assessment 

tools that are based on observation, for those patients unable to verbalise their pain, are reliant 

on medical staff identifying facial expression, vocalisation, changes in behaviour and body 

language to indicate pain.  These observation tools require time to assess the patient and also 

knowledge about how a person would normally behave in order to make a decision regarding 

their pain.  Overall, the assessment of pain is challenging, but necessary in order to assist in the 

clinical decision making process and provide the best patient care.  

 

2.1.2 Pain pathophysiology 

Acute pain is a necessary protective mechanism of the body, to prevent us from undertaking 

behaviours that will result in further damage (48, 78) and allow the body to heal,  prevent 

infection and commence recovery at the injury site (3). Acute pain has an identifiable cause, and 

should be managed as a symptom of this other condition (4, 63).  Acute pain will generally subside 

after the cause of the pain has been resolved or the area has healed (for example, a scar has 

formed or a bone has been re-aligned and the limb set in plaster).   

 

Figure 1 represents the pain pathophysiology for acute nociceptive pain.  Acute pain occurs when 

a noxious stimulus, something that causes or has the potential to cause tissue damage, acts on 

sensory receptors, known as nociceptors in the peripheral nervous system. This is a process 

referred to as nociception (47, 48).  The signal is then transduced and encoded to an action 

potential which is subsequently conducted to the central nervous system (CNS) (4, 48, 63).  From 

there, the pain signal results in second order neurone activation in the dorsal horn of the spinal 

cord (47).  This results in the pain signal being transmitted to the thalamus, and then, via third-

order neurones, the signal is transmitted to the cerebral cortex where the brain perceives the 

pain signal (3).    
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Figure 1 Nociceptive acute pain pathophysiology (79) 

 

The stimulation of the nociceptors results in an influx of inflammatory mediators at the site of 

injury (49, 80) including cytokines, chemokines, and neurotrophins (3, 48). This slew of 

inflammatory mediators leads to the sensitisation of nociceptors, resulting in the receptors 

having a lower stimulation threshold and also eliciting an increased response to the noxious 

stimuli (3, 4, 63).  Consequently, a patient may demonstrate a hypersensitivity reaction where 

they feel more pain from the same stimulus (hyperalgesia) and/or they can experience a lower 

threshold for pain, meaning they feel pain from a stimulus that would previously not have caused 

any pain (allodynia) (48, 63) as demonstrated in Figure 2.  Generally, this sensitisation is a short-

lived protective mechanism (4, 63).   

 

Figure 2 Pain sensitisation (79) 
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If the inflammation associated with pain is short in duration, then the nociceptors return to their 

normal function and no secondary changes occur.  If, however, the sensitisation is prolonged, 

secondary changes can occur that increase the activation of nociceptors, increasing the number 

of pain signals reaching the CNS (3, 49, 80) and subsequently increasing the excitability of the 

dorsal root ganglia and then the dorsal horn (48, 80).  This has the potential to result in peripheral 

sensitisation and then subsequently central sensitisation, where nociceptors in the CNS 

demonstrate heightened sensitivity to pain stimulus (4, 63).  Prolonged acute pain and the 

resultant central sensitisation can cause changes to the way the CNS pathways operate, through 

the process of neural plasticity (3, 47) which can then result in the transition from acute to 

persistent or chronic pain.  By definition, all cases of persistent pain start out as acute pain, one 

of the common causes of which are surgical procedures.  This area has received significant 

attention and it has been identified that high levels of acute postoperative pain increases the 

likelihood of developing PPP (81, 82), in part due to peripheral and central sensitisation.   

 

This transition from acute to persistent pain occurs during the subacute period. Although there 

is no standard definition for subacute pain, it generally describes the period following an acute 

pain episode, up to approximately three months, after which point in time the person would be 

deemed to have persistent pain (83).  Despite acute pain being a precursor to persistent pain, it 

is inappropriate to simply regard persistent pain as acute pain that continues for a prolonged 

period of time.  Persistent pain has a very different pathophysiology (84). For example, patients 

with chronic pain conditions can also have changes to endogenous pain pathways, such as diffuse 

noxious inhibitory controls (DNIC). DNIC is a pain pathway where one painful stimulus inhibits 

the pain of another pain stimulus (85, 86).  Diminished function of this pathway has been 

associated with a number of persistent pain conditions including osteoarthritis, RA and 

fibromyalgia (85, 86). However, pathophysiology alone does not explain why pain transitions 

from being acute to chronic. A number of factors have been associated with an increased 

likelihood of experiencing pain and these shall be discussed more in section 2.1.3. 

 

Previously, persistent pain was managed based on the likely underlying disease or site (87) and 

as a symptom of another disease.  However, this strategy may be ineffective, for example, disease-

modifying treatments for RA improve the underlying disease but do not necessarily improve the 

pain (87). In these circumstances, where the pain persists despite the initial injury or disease 

having improved or resolved, changes in pathophysiology result in pain persisting (88). 

Consequently, persistent pain is often classified as a disease state in its own right (36, 80, 89) and 

requires different management strategies, to that for acute pain.  Further to this, the goals of 

management also change.  In acute pain, the goal of management is reduction of pain intensity 
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preferably to no or minimal pain intensity; whereas the goal in persistent pain is to improve 

function rather as eliminating pain, which is generally unachievable (90-95) due to the 

underlying physiological changes.  

 

2.1.3 Diagnosis, perception, experience and predictors of pain 

Pain is a subjective and variable process, with each person experiencing pain differently (96).  It 

is heterogeneous with different aetiologies resulting in the same symptoms as well as the same 

aetiology presenting with a number of different symptoms (87). This is because the stimuli are 

not the only determinants of the pain experienced; the perception of pain is governed by 

biological, psychological and social factors (Figure 3).  Generally, it is thought that these factors 

interact and thus all aspects should be considered when managing pain.  This section shall discuss 

the factors associated with differences in development or perception of pain. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 The biopsychosocial model of pain 

 

2.1.3.1 Biology 

An individual person’s biology generally cannot be changed.  Factors, such as age, sex, ethnicity 

and genetics influence the likelihood of an individual developing pain. These biological factors 

also interact with psychological and social factors and thus alone are not the sole determinant of 

a person being diagnosed with a pain-causing condition.  
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2.1.3.1.1 Age 

The prevalence of persistent pain increases with age (6, 7), with people over the age of 50 years 

being twice as likely to be diagnosed with a pain-causing condition, than people aged less than 50 

(46).  This is because a number of conditions that cause pain are more likely to occur with 

increasing age, including osteoarthritis, fractures (often associated with falls), cancer, diabetes 

mellitus, stroke, post herpetic neuralgia and neurodegenerative diseases such as Parkinson’s 

disease. The level of disability associated with persistent pain also increases with age (97).  

However, younger patients have been found to be at higher risk of certain types of persistent pain, 

including PPP (82) and pain caused by trauma (98), which is likely associated with people under 

the age of 65 being at greater risk of injury and trauma (99).  

 

Age-related physiological changes affect how the elderly perceive and experience pain, including 

a reduced production of endogenous analgesic substances and changes in pain perception, which 

can complicate the presentation and diagnosis (100-105). It is important to note, however, that 

chronological age does not necessarily reflect a patient’s QOL, level of frailty or physical function 

(106, 107); for this reason, patients should be assessed and treated on a case-by-case basis.  Older 

people also demonstrate greater heterogeneity in the way they respond to medications, including 

analgesics (16), which is in part attributable to changes in pharmacokinetics and 

pharmacodynamics  (108), higher number of comorbidities (109) and prescribed medications, 

increasing the risk of drug interactions and adverse effects (110).  

 

2.1.3.1.2 Sex differences 

Differences between the sexes in pain prevalence and severity have been well documented (111-

113), with women consistently demonstrating a higher incidence of persistent pain (6, 8, 113). 

Some of these differences have been hypothesised to be due to variations in social and 

psychological conditioning between men and women (114-116).  However, a number of 

biological factors also influence pain perception and sensitivity (117) including the influence of 

testosterone in-utero, the effect of oestrogen as a pain modulator in women (116) and 

endogenous opioid production (114, 116).  Pain sensitivity also varies across a woman’s 

menstrual cycle (118-121), as well as her lifetime, including a reduction in certain types of pain 

following menopause and an increase in others (116).  Additionally, during active labour there is 

also an increase in the pain threshold, presumably as a protective mechanism (122).  

 

2.1.3.1.3 Ethnicity  

Differences have been demonstrated between ethnic groups, in relation to experimental pain. 

Studies have found a reduced pain tolerance for people of African-American or Hispanic descent 
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(123, 124) as well as a higher prevalence of persistent pain in clinical practice (125-127).  Studies 

from New Zealand (8, 9) found the prevalence of persistent pain was lower in people of Asian and 

Pacific Islander descent than those from European descent; however, a different study did find 

they experienced greater pain intensity (128). It is unclear if these differences in pain sensitivity 

and prevalence are related to social, cultural, psychological or genetic differences, or an 

interaction of some or all of these factors (127).   

 

2.1.3.1.4 Genetic polymorphisms 

Genetic polymorphism is where individuals exhibit differences in their DNA sequence. The 

association of genetic factors and persistent pain has been well documented (81, 82, 129, 130).  

These genetic changes have been shown to affect nociception (131), pain perception (132, 133), 

opioid receptor expression (134) and variations in levels of catecholamine-O-methyltransferase 

(COMT) causing changes in pain response and susceptibility to pain conditions (133, 135). Opioid 

analgesic efficacy can also be reduced with certain genetic polymorphisms, including cytochrome 

P450 2D6 polymorphism reducing the efficacy of codeine and multi-drug resistant gene 1 (MDR1) 

polymorphisms reducing the efficacy of opioids (136).  Other factors are also influenced by 

genetics, including susceptibility to pain catastrophising (137), which affects the way people 

think about, cope with and manage pain. In addition, other genetic polymorphisms can 

predispose people to certain painful conditions such as migraine (138), fibromyalgia (139) and 

RA (140).  It has been suggested that one difference alone is probably unlikely to affect overall 

pain perception; however, the interaction of multiple genetic differences may result in variations 

in how pain is experienced (131, 132).   

 

2.1.3.1.5 Comorbidities 

Obviously pain-causing comorbidities increase the risk of patients experiencing pain.  However, 

pre-existing persistent pain has also been associated with the development of new persistent pain 

conditions (81, 82, 141).  The mechanism behind this is thought to be related to allodynia and 

hyperalgesia causing a heightened pain response. Psychological comorbidities including 

depression, anxiety (9, 56, 81, 82, 142-147) and substance abuse (148, 149) as well as 

cardiovascular disease have also been associated with persistent pain (150).   

 

2.1.3.2 Psychological factors 

The effect of one’s psychology (thoughts, feelings and behaviour), on both the likelihood of 

developing pain and the ability to cope with pain, has been extensively researched.  Anxiety, 

depression, pain catastrophising and stress have been associated with an increased likelihood of 

experiencing PPP (48). Pain, particularly persistent pain, has been found to be associated with 
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anxiety and depression, as well as other psychological conditions including post-traumatic stress 

disorder (9, 56, 81, 82, 142-147) with some studies finding that more than one psychological 

condition increases the risk of pain related disability (146).   In addition, a number of studies have 

also found an association between psychological comorbidities and the number of pain sites (151, 

152). 

 

2.1.3.2.1 Depression 

A number of studies (56, 145, 147, 153-155) have found an association between persistent pain 

and depression; with some studies also finding an association with acute pain (155, 156). A 

number of hypotheses have been proposed to explain the relationship between pain and 

depression (157). Firstly, that chronic pain decreases QOL and physical function, thus resulting 

in depression; secondly, that depression comes first and increases sensitisation to pain; or thirdly, 

that it is a bi-directional relationship, meaning that having depression can both cause and be 

caused by chronic pain (157), which is not unreasonable as they share a number of similar 

pathways in the body (145, 158).  Recent evidence has also indicated that opioids may increase 

the risk of depression; this does not appear to be dose-dependent (159). 

 

2.1.3.2.2 Anxiety 

Anxiety and pain may also have a bi-directional relationship. Patients who are anxious are more 

likely to report pain and have a greater number of painful sites than those patients without 

anxiety (146, 147, 160). This may also be associated with the patient’s coping strategies, with 

patients who are anxious or fearful of pain more likely to use avoidance strategies to prevent 

further pain and damage, which conversely results in greater levels of disability (161).   Lower 

levels of self-efficacy (the ability to continue “normal” behaviour despite the presence of pain) 

have been associated with increased levels of anxiety and increased levels of disability (162).  

Preoperative anxiety has also been associated with an increased risk of higher levels of 

postoperative pain and increased risk of PPP (82, 163). 

 

2.1.3.2.3 Pain catastrophising and fear of pain 

Pain catastrophising is defined as “an exaggerated negative mental set brought to bear during 

actual or anticipated painful experience” (164). Pain catastrophising has been found to increase 

pain intensity and disability associated with pain, as well as increase the risk of developing 

persistent pain (81, 82, 165-170). Fear of pain is closely related to pain catastrophising, with fear 

affecting the severity of the pain experienced (144). One study (171) found that children’s 

recollection of pain intensity was a more accurate indicator of pain intensity reported, 

demonstrating the effect that memory has on the anticipation and actual experience of 
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subsequent painful events. Avoidance behaviour due to fear of pain has also been found to be 

associated with an increased level of pain and disability (172, 173). Passive coping strategies, 

such as praying or hoping pain will get better, has also been associated with increased pain 

intensity and disability (174, 175). In comparison, active or enhanced coping strategies for pain 

have been associated with reduced disability, but not reduced pain intensity (168, 176).  

Acceptance of pain and the associated limitations has also been associated with lower pain 

intensity and lower emotional distress (177).  These factors demonstrate the significant impact 

that the way one thinks about pain has on the ability to effectively cope with and manage in life 

with pain. 

 

2.1.3.2.4 Childhood   

Sexual and physical abuse during childhood has been found to be associated with persistent pain 

and disability in a number of studies (178-185). The majority of studies have evaluated the effect 

of abuse on women, although some studies have included men (181, 186). This area of research 

is complicated by the sensitive nature of sexual and physical abuse, reducing the likelihood of 

large population-based studies. Additionally, traumatic events during childhood, including the 

death of a mother, hospitalisation associated with a traumatic event (e.g. car accident), being 

placed in care or experiencing financial hardship have been found to increase the likelihood of 

developing persistent pain (187).  

 

A number of studies have suggested that the relationship between a child and their parents can 

also affect the likelihood of developing a persistent pain condition and how well the patient copes 

with a persistent pain condition (162).  It has been hypothesised that a child’s relationship with 

their parents can also indirectly influence the development of persistent pain conditions in later 

life, by affecting their subsequent relationships with others (including their parents and romantic 

relationships) (162, 188-190). 

 

2.1.3.3 Social and environmental factors 

A number of social and environment factors can influence pain development, associated 

disability, efficacy of pain management or coping strategies; and include cultural differences 

(191) and environmental factors (192).  People who are part of a lower socio-economic group (6-

8, 125, 126, 193) or have lower educational levels (6, 7) are more likely to experience pain and 

have higher levels of disability associated with that pain.  Some research also indicates that when 

people receive compensation for a work place injury they have a slower return to work, than 

those who do not (194, 195).  Perceived social support has been found to improve the ability to 

function when experiencing persistent pain (168, 196).  Epigenetic changes have also been 
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identified, where the environment in which one lives affects the genetic makeup (197, 198), 

resulting in changes to the way pain is experienced. 

 

2.1.3.4 Factors predicting the chronicity of pain 

“All chronic pain was once acute, but not all acute pain becomes chronic” (199).  As the above 

section has described, there are numerous factors associated with pain and pain-causing 

conditions, and it is likely that an interaction between multiple factors increases the likelihood of 

this transition occurring. In terms of identifying factors increasing the likelihood of pain 

transitioning from acute to persistent, most attention has been focused on the postoperative 

setting. Surgery presents a unique area to study where the cause of acute pain is known, often 

amenable to a greater degree of control and generally (although not always if surgery is related 

to persistent pain) does not exist prior to the surgical incision. Factors that have been identified 

as increasing the risk of PPP include a number of the aspects discussed above, such as pre-existing 

pain, younger age, female, pre-operative anxiety, depression, pain catastrophising, low income, 

low education level and poor self-rated health (81, 82, 199-203).  In addition, a number of other 

surgical related factors have been identified including, type or surgery, longer duration of 

surgery, low volume surgical unit, unrelieved postoperative pain, high postoperative analgesia 

consumption, stress, late return to work, infection, bleeding, compartment syndrome and organ 

rupture (81, 82, 199-203).  A small number of studies have also evaluated pain following 

discharge after surgery, which may also predict the chronicity of pain (204-208).   

 

The chronicity of back pain has also been extensively researched.  Studies have found that up to 

20% of patients who suffer an acute back injury will still be suffering from pain one year later 

(209).  A systematic review of the literature found a number of factors to be associated with an 

increased likelihood to transition to persistent lower back pain including: maladaptive behaviour, 

functional impairment, psychological vulnerability, poor health status and financial 

compensation (209).  Age, gender, smoking status, occupation dissatisfaction, high physical 

demand jobs and education level, however, have not been found to be consistently associated 

with the development of persistent back pain (209).   

 

The persistence of neuropathic pain has also been researched, with anxiety, depression, pain 

catastrophising and age all considered to predict persistent neuropathic pain by a panel of 

experts (210).  A systematic review found that fear of movement, passive coping strategies, 

psychological vulnerability, acute pain and increased body weight also increased the risk of pain 

persisting (211). Neuralgia following herpes zoster infection has also been found to be more 

common in patients who are older, male, smokers, experienced higher levels of acute pain, 
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experienced a shorter duration but more severe rash, those who did not use antiviral medication 

and those with a poorer health status prior to the infection (211, 212). 

 

In summary, although studies have found various factors to be associated with the way a person 

experiences pain or the likelihood of them developing a persistent pain condition, these factors 

often overlap. This allows for profiling of those people likely to experience pain conditions and 

may, in the future, allow for more targeted interventions to reduce the likelihood of patients 

developing persistent pain conditions.  Nonetheless, further research is needed as studies have 

provided conflicting results, often use variable definitions of persistent pain and including 

variable patient data.  Consequently, large-scale prospective studies would be very beneficial to 

aiding in the development of assessment tools for predicting those most at risk for persistent pain 

conditions. 

 

2.2 The pharmacological management of pain 

The field of pain management and the role of pain physicians are relatively new in medicine.   The 

treatment of persistent pain as part of a multidisciplinary team only commenced in the 1950s 

with Dr John Bonica opening the first multidisciplinary pain centre (213, 214).  The first textbook 

regarding the management of pain was published in 1953 (214).     

 

Pain is frequently managed using pharmacological treatment options. Numerous agents have 

analgesic properties and these include paracetamol, opioids, non-steroidal anti-inflammatory 

drugs (NSAIDs) including the cyclooxygenase (COX)-2 inhibitors, antidepressants, antiepileptic 

drugs (AEDs), corticosteroids and local anaesthetics. However, it is important to acknowledge the 

role that non-pharmacological strategies play in the management of pain, particularly persistent 

pain. These strategies include cognitive behavioural therapy (CBT), physiotherapy, acupuncture, 

osteopathy, transcutaneous electrical nerve stimulation (TENS), heat therapy, exercise and other 

forms of mechanical manipulation (215, 216). In addition, patients frequently employ 

complementary and alternative therapies to aid in managing pain, especially where pain is due 

to rheumatological conditions; these can include fish oil, glucosamine and chondroitin.  The use 

of non-pharmacological management strategies or complementary or alternative therapies, 

although frequently employed by patients and health care providers, is beyond the scope of this 

literature review, and will not be discussed further in this review.   

 

Decisions regarding pharmacological treatment options for pain are often chosen depending on 

the aetiology and likely duration of pain-related episodes. If pain is associated with an underlying 

condition such as autoimmune conditions, disease-modifying therapy may also be included in the 
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management strategies to reduce and prevent further damage or inflammation.  Similarly, if a 

patient suffers from visceral pain, treating and managing the underlying condition rather than 

relying on analgesics, is the mainstay of therapy, such as antispasmodics for gastric pain or 

glyceryl trinitrate for angina-related pain.  The management of underlying diseases is beyond the 

scope of this review, which will focus primarily on medications that exert analgesic properties. 

 

General guidance for the management of persistent pain suggests commencing analgesics in a 

step-wise fashion, starting with a non-opioid analgesic and building on this if pain is inadequately 

managed (16, 108, 217-220) (Figure 4). Medications should be commenced at a low dose and 

slowly titrated upwards to an effect, noting that adverse events can occur at doses below the level 

where patients receive adequate analgesic benefit (16, 108, 221). If a patient’s pain is 

inadequately managed using a non-opioid analgesic alone then opioid analgesics should be added 

to the patient’s therapy (108, 217, 222). This multimodal management of pain, where a 

combination of different classes of drugs with complementary modes of action, are used 

concomitantly (e.g. an opioid plus paracetamol, an NSAID, or an adjuvant analgesic drug) is 

recommended for both acute and persistent pain (48, 223-225).  This combination therapy may 

improve pain management and can also have an opioid-sparing effect (16, 108).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 World Health Organisation (WHO) Pain Ladder (217, 226) 
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However, pain management must also be tailored to the severity and duration of pain (108); for 

example, commencing paracetamol (a non-opioid analgesic used for the management of mild to 

moderate pain) for severe pain, without other pharmacological management strategies is 

unlikely to be effective or appropriate. Similarly, commencing a long-acting opioid for severe 

infrequent intermittent pain is less suitable than a short-acting, fast-onset agent.  

 

Patient factors and the needs of certain patient populations also should be considered before 

prescribing analgesics.  For example, older patients, particularly those who are frail, tend to have 

multiple comorbidities and multiple medications, increasing the likelihood of drug-drug or drug-

disease interactions. In addition, these patients tend to have a number of other factors affecting 

drug selection and dosing, including altered pharmacokinetics and pharmacodynamics as a 

consequence of physiological changes with ageing, and are at increased risk of adverse events 

(108, 227, 228). Patients with a history of substance or alcohol abuse, depression or anxiety are 

also more likely to experience aberrant drug use associated with opioid analgesics (148, 154, 

229), and further harm minimisations strategies and non-pharmacological treatment strategies 

should be employed (12, 15, 16, 219, 230).  

 

Evidence for the use of most analgesics, even prescription pharmaceutical agents, are often 

lacking in level one, randomised controlled trials evaluating long-term treatment outcomes (89, 

231). In addition, as with many conditions, there are also a lack of randomised controlled trials 

or head to head trials, of sufficient duration which include patients with multiple comorbidities, 

and frail or elderly patients to be able to adequately inform treatment practices (228, 231). Trials 

evaluating the effect of analgesics on persistent pain often last weeks or months, rather than years 

(18, 231, 232). Consequently, long-term efficacy, as well as adverse effect profiles, are often not 

identified and the actual risks in those population groups excluded from trials, such as the frail, 

elderly, those with a substance abuse history or those with comorbidities are relatively unknown. 

 

Numerous guidelines exist in different countries, for various pain-causing aetiologies and 

different patient groups (16, 108, 219, 222, 228, 233-237) to guide the management of persistent 

pain.  However, the vast majority of these guidelines are generally laborious to read and often 

provide minimal practical advice to clinicians about drug choice, dose or co-prescribed therapies. 

A significant issue with the production of guidelines for chronic pain is the dearth of published 

literature to evaluate outcomes and thus rely on expert opinion. In addition, most trials focus on 

a reduction in pain scores rather than an improvement in physical functioning; for this reason 

new guidelines have been developed describing six areas that should be evaluated in clinical trials 

about pain (238). Noting the diversity in the guidelines in this area, the WHO has commenced 
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writing evidence-based guidelines for the treatment of chronic pain in adults (239). It is likely to 

be a number of years before these guidelines are publically available and accepted by the medical 

community.  Table 3 summarises the most commonly used pharmacological treatment options 

for the management of pain.  These are discussed, in turn, in further detail below.   

 
 
Table 3 The primary pharmacological treatment options for the management of pain (220, 240) 
 

Drug class Pain Type Pain Duration Pain Severity Add on/ monotherapy 
Paracetamol Nociceptive and 

mixed  
Acute and 
persistent 

Mild-severe  Add on and 
monotherapy 

NSAIDs nociceptive and 
mixed 

Acute and 
persistent  

Mild-severe Add on and 
monotherapy 

Opioids Nociceptive and 
mixed 

Acute and 
persistent  

Moderate-
severe 

Add on  

Gabapentinoids Neuropathic and 
mixed 

Acute and 
persistent 

Mild-severe Add on and 
monotherapy 

AEDs Neuropathic and 
mixed 

Acute and 
persistent 

Mild-severe Add on and 
monotherapy 

Antidepressants Neuropathic and 
mixed 

Acute and 
persistent 

Mild-severe Add on and 
monotherapy 

Nerve blocks Nociceptive, 
neuropathic and 
mixed 

Acute (primarily) 
and persistent 
(refractory pain) 

Moderate-
severe 

Add on  

NSAIDS: non-steroidal anti-inflammatories; AED: anti-epileptic drugs 

 

2.2.1 Assessment of analgesic efficacy 

As noted previously, the evidence used to support the development of guidelines often relies on 

expert opinion as the clinical trials undertaken to assess the efficacy of analgesics are often 

methodologically poor, use variable trial methodology, drug dose, route of administration and are 

too short to be able to assess the true safety and efficacy of drugs in persistent pain; which make 

comparisons between studies extremely challenging. It is for these reasons that systematic 

literature reviews are often unable to conclude an effect size from the medications.  In addition, 

trials will frequently exclude patient populations such as elderly, frail and those with a history of 

substance abuse, which makes generalising the effect size to these populations nearly impossible.  

There are some published works such as the Oxford League table (241) which documents the 

number needed to treat for a 50% reduction from baseline with a stat dosing of an analgesic, 

which is useful in the acute, but not persistent, pain setting.  Nonetheless, these include only 

studies that compare the active treatment to placebo rather than another active comparator, and 

consequently cannot take into consideration the synergistic benefit of multimodal analgesia that 

is often used in the post-operative setting, making the applicability of this data to actual clinical 

practice still uncertain.  



22 

Further complicating the assessments of effect size is then determining what effect is clinically 

meaningful.  Some studies have found that a reduction of 30% or a reduction of two points on the 

NRS is clinically significant and corresponds to a clinically significant improvement (242).  

However, as noted previously, there are many assessment tools that can be used and how to 

amalgamate these scores in meta-analyses to identify an effect size is also challenging.  

Furthermore, a reduction of pain intensity as measured on a NRS is patient-dependent.  A number 

of studies have found that a reduction in pain intensity is not linear in its response to clinical 

significance, with greater pain intensity scores requiring a greater reduction in intensity to be 

clinically relevant (243, 244).  This means that the baseline score is required rather than 

aggregate scores to ascertain a clinically significant pain reduction.  It is in part for this reason 

that there is also increasing recognition of the need to assess quality of life improvements rather 

than reduction in pain intensity when managing persistent pain patients (90-95), although for 

acute pain, a reduction in pain intensity is still the primary goal. 

2.2.2 Non opioid analgesics 

2.2.2.1 Paracetamol effectiveness 

Paracetamol (or acetaminophen) can be used for mild pain as monotherapy, and in combination 

with other analgesics for the management of moderate to severe pain.  The mode of action of 

paracetamol is not fully understood.  A number of mechanisms have been proposed, including 

inhibition of prostaglandin H2 synthesis via COX-2, as well as the activation of descending 

serotonergic pathways (220, 245-247).  Paracetamol can be administered via oral, intravenous 

(IV) or rectal routes (245).     

 

Paracetamol is one of the most common medications used around the world and can be used from 

infancy to death (246).  It is generally recommended as baseline therapy for both acute and 

persistent pain (16, 108, 240, 248).  Following surgery or in conditions that cause persistent pain 

(that is not intermittent in nature) generally paracetamol should be taken regularly at the 

maximum tolerated dose (preferably four grams (g) per 24 hours for most adults). If pain is 

inadequately controlled by paracetamol alone, then paracetamol should be continued at the 

maximum tolerated dose and other medications should be used concomitantly (16, 219).  

 

Paracetamol has been used extensively in acute pain management with good effect in both stat 

dosing and repeated dosing across a range of different types of acute pain (48, 245, 248-254). IV 

paracetamol has been found to be an effective analgesic following surgery as well as reducing 

overall opioid consumption (48, 255, 256) although the optimal dosage range and the extent to 

which it is opioid-sparing require further investigation (245). Not all studies evaluating 
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paracetamol have demonstrated analgesic benefit (257), with others indicating no difference in 

recovery speed compared to placebo (258).  

 

Paracetamol in some studies appears to not be as effective as NSAIDs; however, it is better 

tolerated and is subject to fewer contraindications, and can therefore be used in a wider range of 

patients (246).  A number of studies have also suggested that paracetamol in combination with 

an NSAID may be more effective than the individual components alone (48, 259-262).  However, 

a recent study found that paracetamol, an NSAID and an adjuvant (gabapentin) was not superior 

to two non-opioid analgesics (256).  Additional research is required to determine the optimal 

multimodal analgesic regimens for acute pain and the role of paracetamol in these.   

 

Paracetamol has been used to good effective for persistent pain conditions (253).  However, as 

with most analgesics, the evidence to support its use in persistent pain is variable and trial 

durations are short (263-265). A recent meta-analysis (19) found that paracetamol was slightly 

more effective than placebo in the management of osteoarthritis of the knee and hip and as 

effective as placebo for lower back pain.  It is important to note that the placebo effect has a 

considerable influence in the management of pain (266).  As placebos are unavailable in clinical 

practice, the effect of paracetamol over no treatment is likely to result in an improvement in pain 

management over no treatment.  Additionally, there were some flaws in this meta-analysis, 

namely the use of multiple arms of a study with different doses of paracetamol (ranging it from 

500 milligram (mg) when required to 4g regularly).  The effect of these doses is not comparable 

and thus it is unreasonable for them to be assessed together and may contribute to an 

underestimation of the effect of paracetamol. A network met-analysis (267) was conducted 

comparing different doses of paracetamol  This study found that paracetamol, as well as other 

NSAIDs were superior to placebo for the management of osteoarthritis pain in relation to pooled 

effect size and physical function. However, the effect size was small (4mm on a 100mm visual 

analogue scale) for doses of less than 2g per day, although the effect size was greater at doses 

exceeding 2g per day, indicating there may be more benefit at higher doses.  

2.2.2.2 Paracetamol safety 

Adverse events are uncommon with paracetamol (within the recommended maximum dosage 4g 

daily) however, the safety and efficacy profile of paracetamol is increasingly being questioned 

(20).  Dosage adjustment is normally not required unless the person weighs less than 50kg or 

they are at high risk of liver failure, where a maximum daily dose of 2g is recommended (268-

270).  It was noted in a recent meta-analysis that the adverse event profile associated with 

paracetamol demonstrated no statistically significant difference to that of placebo, with the 
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exception that liver enzymes were more likely to be elevated in those taking paracetamol (19). 

However, a short course of therapeutic paracetamol did not result in increased liver function 

values or risk of toxicity in the frail elderly (271).  Thus the clinical relevance of asymptomatic, 

elevated liver enzymes is unclear.  In addition to raised liver function tests, a recent systematic 

review of observational studies was published which suggested paracetamol may increase the 

risk of a cardiovascular events, kidney impairment and gastrointestinal bleeding (270). Despite 

this finding, there remains a far greater body of evidence suggesting such harms are more 

prevalent with NSAIDs and, that on the basis of this current knowledge, paracetamol is generally 

considered to be a safer option at standard therapeutic doses (264).  

There is limited published evidence to determine the effect of frailty or age-related hepatic 

decline on paracetamol metabolism or the risk of overdose (272).  Additionally, whilst the draft 

version of British guidelines for osteoarthritis management suggested paracetamol may not be a 

safe choice in elderly patients, this recommendation was not included in the final report (237) 

and paracetamol is likely safer than the alternative options (264). As those patients most likely 

to use paracetamol are almost universally excluded from clinical trials, further research is needed 

to determine the adverse effect profile of paracetamol when taken chronically in these 

populations. 

 

The most concerning adverse event related to paracetamol is the risk of overdose.  Paracetamol 

toxicity is the leading cause of acute liver failure in the United States of America and Europe, with 

approximately 50% of these cases as a result of an unintentional overdose (269). Overdose of 

paracetamol can result in hepatotoxicity mediated through the production of a reactive 

metabolite, N-acetyl-p-benzo-quinone imine (NAPQI) (269).  Generally, NAPQI will be 

metabolised to a non-toxic metabolite by glutathione. However, if there is a deficiency of 

glutathione, or an overdose of paracetamol overwhelms hepatic capacity to safely detoxify 

NAPQI, there is potential for liver toxicity, the outcome of which is the requirement of a liver 

transplant or death (269).  

 

In addition to intentional overdose, patients may also unwittingly take excessive amounts of 

paracetamol.  Common reasons implicated in accidental overdose are: if pain is unrelieved with 

standard doses, or patients take multiple paracetamol containing products (particularly in 

combination with a narcotic) (273, 274). This increase in overdose rates led the United States of 

America’s Food and Drug Administration (FDA) to release a statement suggesting prescribers 

avoid using products containing more than 325mg of paracetamol in combination with a narcotic 

(275).  Significant care needs to be taken around the prescribing of multiple paracetamol 
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containing products and subsequent counselling about the maximum dosages of paracetamol to 

reduce the risk of unintentional overdose.   

 

2.2.2.3 NSAID effectiveness 

NSAIDs can be used for mild to moderate pain as monotherapy, and in combination with other 

analgesics for the management of pain.  NSAIDs act by preventing the synthesis of prostaglandins 

through the inhibition of COX 1 and COX 2; inhibition of COX2 results in a reduction in 

inflammation and subsequently pain (220). There are many NSAIDs available, including non-

selective NSAIDs (such as aspirin, diclofenac, ibuprofen and indomethacin) and COX-2 selective 

NSAIDs (celecoxib, etoricoxib, meloxicam, parecoxib). There is some evidence to suggest that the 

different NSAIDs vary in efficacy, with etoricoxib being most effective, followed by ibuprofen 600-

800mg, ketorolac and diclofenac 100mg (241).  It is important to note, however, these are 

determined against placebo and the efficacy in different medical conditions, or in combination 

with other analgesics may vary (276).   

 

The evidence to support the use of NSAIDs in acute pain is significant (48, 276) although trial 

quality is lacking (277-281). A number of recent Cochrane reviews have evaluated the efficacy of 

NSAIDs in a number of conditions including acute postoperative pain (48), acute gout (280), 

dysmenorrhoea (281), acute back pain (279),  strain, sprain or bruise (277) and have generally 

found to be supportive of NSAID use. However, as with other areas of research, the benefit of 

NSAIDs is not consistent; for example, although parecoxib has been found to be effective following 

some surgical procedures (257) other studies found that it does not result in a reduced intensity 

of acute pain (282). Other patient and condition related factors likely play a role in the efficacy of 

the different NSAIDs.   

There is evidence to support the use of NSAIDs for some chronic pain conditions such as 

spondyloarthritis (283), inflammatory arthritis (284) and chronic lower back pain (279). 

However there is also mounting evidence that in conditions not traditionally considered to be 

inflammatory, namely osteoarthritis, patients have a preference for NSAIDs finding them more 

effective the paracetamol (264, 276). Currently, the evidence to support the use of NSAIDs in 

neuropathic pain conditions is lacking (278).  

2.2.2.4 NSAID safety 

NSAIDs have a number of side effects with both acute and chronic use. They have a worse side 

effect profile than paracetamol (264) and for this reason it is recommended to use paracetamol 

preferentially (285). If NSAIDs are required, they are recommended to be used at the lowest 

effective dose for the shortest period of time (285), which is problematic in persistent pain 



26 

conditions where regular dosing is required.  Numerous studies have reported that NSAIDs, both 

selective and non-selective, are associated with cardiovascular harms and the Therapeutic Goods 

Administration (TGA) (286) recently advised that NSAIDs should not be used in patients with 

cardiovascular disease or significant renal or liver impairment.   

 

Whilst many of the potential adverse effects are common to all NSAIDs, there is some variation in 

the specific adverse effect profile of the different NSAIDs (285, 287, 288). Gastrointestinal 

irritation is common with NSAIDs and with prolonged use can cause gastrointestinal ulcers and 

subsequent gastrointestinal bleeding (288).  COX-2 selective NSAIDs are likely to cause less 

gastric irritation than non-selective agents; however the co-administration of gastric protective 

agents (such as proton pump inhibitors) with non-selective NSAIDs also reduces the incidence of 

gastrointestinal ulcers (288).  Similarly, there appears to be less risk associated with naproxen 

than other NSAIDs in relation to the risk of cardiovascular events (285, 289).  

 

Due to the side effect profile of NSAIDs, guidelines for elderly or frail patients recommend 

avoiding them (16, 108, 221) and topical NSAIDs are preferred (289). However, if an oral NSAID 

is required, it is recommended in the elderly to use ibuprofen or naproxen in preference to other 

NSAIDs, if there is no history of heart failure and the patient has sufficient renal function (289). 

Some studies (290, 291) have suggested that NSAIDs may be safer than opioids in the elderly, 

although there were a number of confounding aspects, including the lack of recording of use of 

over-the-counter NSAIDs in the opioid group, which make the results difficult to interpret (292). 

Based on the safety profile of NSAIDs, guidelines generally recommend low dose opioids to be 

considered a more suitable add-on therapy to paracetamol than NSAIDs (16, 108) if paracetamol 

alone is not adequately controlling pain in elderly or frail patients. 

 

2.2.3 Opioid analgesics  

Pharmacological opioids mimic endogenous opioids, such as beta-endorphins and encephalin, 

that act on μ receptors in the dorsal horn of the spinal cord and periaqueductal grey in the brain 

(220, 293, 294) to exert their analgesic effect. Opioids should not be used for the management of 

mild pain, but are frequently used in the management of moderate to severe pain (48). Some 

opioids, namely tapentadol and tramadol, have an additional mode of action involving inhibition 

of neuronal reuptake of noradrenaline and serotonin. These effects result in more noradrenaline 

being available in descending pathways which attenuates pronociceptive receptor-driven 

ascending signals, further reducing pain (15).  Potentially, tapentadol and serotonin and 

noradrenalin reuptake inhibitors (SNRIs), such as duloxetine also affect DNIC function and may 

increase DNIC function and subsequently improve persistent pain conditions (295, 296).      
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Some opioids are indicated only for use during surgical induction or maintenance of anaesthesia 

(remifentanil; alfentanil) and some (fentanyl; morphine) can be used intravenously during 

surgery as well as well as via other routes (transdermal patch, intranasal spray and orally) for 

acute or persistent pain (220). Opioids have different levels of potency and thus are often 

categorised as weak or strong opioids (297). Conversion tables are available to determine equi-

effective doses (298-301).  However variations in the patients’ pharmacodynamics and 

pharmacokinetics may affect the equi-effective dose in clinical practice. For this reason, opioid 

switching due to individual patient factors may allow for improved analgesic effect without the 

need for an increased (equivalent) dose or reduced adverse events profile (48, 301-303).  

 

2.2.3.1 Opioid Effectiveness 

Morphine and its derivatives have been used as analgesics for hundreds of years (304).  There is 

significant evidence to demonstrate the efficacy of opioids for the management of moderate to 

severe acute pain when given orally, IV, intramuscularly, or epidurally, as well as transdermally 

(48, 305-309).  A range of opioids are used in the management of acute pain; however, there does 

not appear to be one opioid that is generally more effective than others, yet patient variability 

may mean that one patient responds better to one opioid over another one (48). 

  

The evidence to support the use of opioids for persistent pain however is poor (94). Despite this, 

opioid analgesics are increasingly prescribed for the management of persistent pain, 

demonstrated by the dramatic increase in their use (21-25) and treatment duration (22, 27).  The 

trials evaluating opioids are often methodologically poor (94) with trial durations being relatively 

short (18) with limited patient outcome data (89). There are also only a limited number of studies 

evaluating changes in the pharmacokinetics and pharmacodynamics of opioids associated with 

frailty and opioid use (310). A recent meta-analysis of opioids (303) concluded that there was 

insufficient evidence to determine if long-term opioids were effective at improving pain scores 

and physical functioning. Additionally, this review found that there was significant evidence of 

dose-dependent risks associated with the use of opioids, which will be discussed further in 

Section 2.2.3.2.  

 

Nevertheless, persistent pain guidelines do universally recommend the use of opioids for 

moderate to severe pain that is not adequately managed with non-opioid analgesics (311). Opioid 

analgesics are not recommended as first-line treatment or in isolation of other pharmacological 

and non-pharmacological treatment options (297, 312, 313). Generally, it is recommended that 

opioids are used as an add-on to non-opioid analgesics, particularly paracetamol (108, 217, 222).  
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There does not appear to be one opioid that should be used in preference to another (222, 303) 

with the exception of fentanyl and methadone which should not be commenced if the patient is 

opioid naïve (303, 314) due to the risk of toxicity.  Most guidelines recommend commencing on 

a low dose and titrating up to effect (92, 108, 222, 297, 315).  Sustained-release preparations are 

preferred for persistent pain conditions (222, 297, 312, 316); and parenteral opioids should be 

avoided in all persistent pain conditions (297, 316). Opioids should be tapered and ceased if there 

is no improvement in the patient’s symptoms after a trial period (normally lasting 4-8 weeks) 

with appropriate dose titration or if the patient choses to withdraw treatment or the pain has 

resolved (92, 222, 297, 312). The recommended maximum daily oral morphine equivalent 

(MEQ/d) dose varies from 100-120mg (Australia) (94, 312), 120mg (United States of America) 

(317), 120-180mg (United Kingdom) (297), to 200mg (Canada) (92).   

 

Theoretically, all opioids may be equally safe and effective for older or frail persons; however, 

due to interpatient variability opioid rotation or switching may result in better tolerability or 

efficacy for individual patients (222, 297). The use of weak opioids, including codeine and 

tramadol, generally results in similar adverse event profiles but less efficacy than their stronger 

counterparts and thus are often not recommended (108). Van Ojik and her colleagues (228) 

concluded there was little evidence of the effectiveness of opioids in the treatment of chronic pain 

in the frail elderly, with the following options having the most evidence to support their use in 

these individuals: buprenorphine, fentanyl, hydromorphone, morphine and oxycodone.  The most 

recent update of the Beers criteria, which makes recommendations about medications that 

should be avoided and medications that should be used preferentially in the elderly, has 

recommended tramadol, oxycodone or morphine, in combination with paracetamol as most 

suitable for elderly patients (289).    

 

2.2.3.2 Safety of opioids 

In line with the increasing use of opioids for persistent pain, there has been a trend towards 

increasing rates of deaths associated with opioid analgesic use (27-32), proportional to the dose 

being used (27, 318).  However, accidental overdose can occur even at doses within the 

recommended range (28, 232, 319) particularly in combination with alcohol or benzodiazepines 

(30).  In addition, another concern regarding opioids is the risk of addiction in patients taking 

long-term opioids.  The true rate of addiction is unclear, with one literature review (320) 

estimating between 0-50% of those taking opioids were addicted, however they noted the 

definitions and methods of determining addiction were variable. A Cochrane Review (321) 

however identified in well selected candidates for opioid treatment, where there was no history 
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of substance abuse the risk of addiction was minimal.  Currently the true rate of addiction is 

unknown and requires further prospective trials to identify the true risk.  

 

Side effects are very common with opioids, with approximately 80% of patients experiencing at 

least one adverse event (297) and patients more likely to cease taking opioids due to side effects 

compared to placebo (322). The most commonly report adverse events associated with opioids 

are nausea, respiratory depression, constipation, pruritus and drowsiness or sedation (220, 297). 

Some side effects associated with opioids are dose-dependent such as respiratory depression and 

sedation; however, others, particularly constipation are not (48). Similarly, some side effects are 

transient or improve with time, such as sedation, whereas others do not, such as constipation that 

persists throughout treatment.  

 

In addition to the common adverse events listed above, a number of endocrine abnormalities 

have been identified with the long-term use of opioids, including hypogonadism (323-325) and 

increased risk of fractures and falls (326-329). Opioids have also been implicated in affecting the 

immune system (330), including depleting lymphocytes in mice implanted with morphine pellets 

(331).  Further to this, certain opioids, primarily morphine, may also increase the likelihood of 

cancer metastases or recurrence; currently, further research is being conducted in this area to 

understand potential mechanisms behind this and which, if any opioids, are implicated (332). 

Clinical trial durations reviewing the safety and efficacy of opioids, as noted previously, are short.  

This prevents the incidence of these less common adverse events to be categorised.   

 

Nonetheless, opioids have a significant number of adverse events and should only be used when 

management with non-opioid analgesics has been optimised and the lowest effective dose should 

be used.  If opioids are found to not improve physical functioning of the patient they should be 

discontinued, due to the risk of adverse events. 

 

There appears to be limited difference between the side effect profiles of the available opioids, 

although some variations exists (222, 297). Although, switching to an alternative opioid can 

improve side effects for some patients (222, 297). Some opioids, namely tapentadol, tramadol 

and methadone, have a slightly different side effect profile compared to other opioids.  Given the 

serotonergic effects of tramadol and tapentadol, they have the potential to cause serotonin 

toxicity or serotonin syndrome, especially when combined with other serotonergic drugs such as 

antidepressants (333), in addition to the typical opioid-related side effects. This can be a 

limitation to their use, given the high concurrent rates of depression in patients with persistent 

pain (145). Methadone, which is generally reserved for refractory pain, has highly variable 
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pharmacokinetics (334) and has demonstrated an increased risk of death associated with its use 

(335), and other opioids should be used preferentially. 

 

2.2.3 Adjuvants 

Adjuvant medications are those that are not specifically designed as analgesics, and are used 

primarily for other indications; however, for some disease states they demonstrate analgesic 

effects (336). The different types of adjuvants used in the management of acute and persistent 

pain include antidepressants, AEDs, N-Methyl-D-Aspartate (NMDA) antagonists, alpha-2 

andrenergic agonists and local anaesthetics (336).  In addition, there are a number of adjuvants 

that are used to manage bone pain associated with metastatic disease, including corticosteroids, 

calcitonin and bisphosphonates (336). However, as the focus of this review is non-cancer related 

pain, these bone pain specific adjuvants will not be discussed further.  It is recommended, as with 

all medications, to use the medications with the best risk-benefit profile, commencing with one 

agent at a time and starting at low doses and titrating to effect (336). 

 

2.2.3.1 Adjuvant Effectiveness 

AEDs, particularly the gabapentinoids (pregabalin and gabapentin), are frequently employed in 

the management of neuropathic pain, and also perioperative pain management.  Gabapentin and 

pregabalin have been found to be effective for the management of neuropathic pain, can reduce 

opioid requirements following surgery and reduce opioid related adverse events (48, 337-341).  

A systematic review of the effect of pregabalin and gabapentin on the incidence of PPP showed a 

statistically significant reduction in the development of PPP in those taking a gabapentinoid 

(342), although this study did not include unpubished studies that potentially may bias the 

results, a reanalysis using unpublished results demonstrated no statistical difference (343). 

However, a more recent study did not find that pregabalin improved pain following traumatic 

nerve injury, including that caused by surgery (344).  Consequently, the long-term benefit of 

gabapentinoids following surgery is currently unclear.  Pregabalin has also been found to be 

effective in the management of pain associated with diabetic neuropathy (48). Whilst the 

gabapentinoids are the AEDs most often used in pain management, other AEDs such as 

carbamazepine may have a role in some patients, in particular those with trigeminal neuralgia 

(48).   

 

Antidepressants have been found to be beneficial in a number of persistent pain conditions, 

particularly neuropathic pain (48, 336, 338, 345). However, the evidence to support the use of 

these medications in acute pain management are generally based on extrapolation of trials in 

persistent pain (48). Tricyclic antidepressants (TCAs) have been found to be effective in the 
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management of neuropathic pain, fibromyalgia, and headaches (48). Duloxetine, an SNRI, is 

effective for management of pain associated with diabetic neuropathy and fibromyalgia (48, 108, 

338, 346).  Venlafaxine, another SNRI, has also been found to be effective in the management of 

persistent pain in patients with depression (347, 348), post-surgical pain  (349, 350) and diabetic 

neuropathy (350).  Studies have been conducted evaluating the effectiveness of certain selective 

serotonin reuptake inhibitors (SSRIs) in the management of neuropathic pain and they have been 

found to be effective (336); however, the evidence for the use of SSRIs is not as positive as SNRIs 

(351).  Currently there is insufficient evidence to recommend the use of antidepressants for the 

management of lower back pain, although they are frequently used for this condition (48, 352).  

Studies often reviewed the efficacy of specific antidepressants, it is however likely that the 

analgesic benefits would be a class effect. 

 

Generally, TCAs and gabapentinoids are used preferentially over SSRIs and SNRIs due to 

demonstrated efficacy (351). TCAs are not recommended in the elderly; rather SNRIs, SSRIs, 

gabapentinoids, capsaicin cream or lignocaine patches are recommended preferentially (289) 

due to the risk of adverse events, particularly anticholinergic events (16, 108).  Some of the side 

effects of adjuvants are similar to that of opioids such as sedation; however, due to the mode of 

action being vastly different, opioids and gabapentinoids have a different side effect profile.  

Pregabalin can cause visual disturbance, confusion, lethargy, memory impairment, weight gain, 

dry mouth, constipation, hallucinations, cardiac abnormalities and rarely bloody dyscrasias 

(220).  Gabapentin can cause memory impairment, peripheral oedema, weight gain, dry mouth, 

psychosis and rarely movement disorders (220).   Recently, there has also been concern raised 

regarding the abuse potential of gabapentin and pregabalin, and their use has been linked with a 

number of deaths (353). 

 

Other adjuvants used more commonly in perioperative pain management, but increasingly in 

persistent pain and more recently, refractory depression, include the NMDA antagonists, 

primarily ketamine (354, 355).   Ketamine causes a number of different effects throughout the 

body; however, the exact mode of action is still somewhat unclear (356).  Ketamine works by 

blocking NMDA and HCNI receptors and reduces the ability for nociception to occur (356).  

Ketamine can reduce the opioid requirements in postoperative pain, as well as opioid-related 

adverse events, (48, 357) although the results are inconsistent and the dose, route of 

administration and co-prescribed therapies make it challenging to estimate the true efficacy (357, 

358). Overall, the main benefit associated with ketamine appears to be in the prevention of 

hyperalgesia and allodynia, and reduced likelihood of tolerance to opioids (48, 359-361). It has a 

narrow therapeutic margin, which can limit its use as an analgesic, and increase the risk of 
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sedation or psychotomimetic effects (356). Ketamine has both immediate and delayed effects, 

and analgesic effects can continue beyond the duration of drug effect. (356)    

 

Some other adjuvant agents tend to be mainly used in acute pain management. Alpha-2 agonists, 

in particular clonidine, can improve analgesia following surgery; however, they are associated 

with significant adverse effects including hypotension and bradycardia, which limit its use (48, 

362, 363). Dexamethasone has also been shown to reduce the level of postoperative acute pain 

experienced as well as nausea and vomiting (48, 364).  This effect appears to be more consistent 

if dexamethasone is given pre-operatively rather than intraoperatively (365).   

 

Overall adjuvants can be useful for certain types of pain conditions particularly neuropathic, 

however the evidence is variable and the side effect profile requires careful dose adjustment and 

patient selection. 

 

2.2.5 Nerve blocks  

Local, regional (for example brachial-plexus blockade) or spinal and epidural anaesthesia nerve 

blocks are frequently employed in the management of acute and persistent pain.  These can be 

administered as bolus doses into the nerve or continuous infusions in an area proximal to the 

nerve or nerve plexus (366).    

 

2.2.5.1 Nerve blocks effectiveness 

All local anaesthetics have similar efficacy; however, their duration of action and duration until 

toxicity can occur vary between the treatment options (367).  These can be administered either 

locally or via epidural; however, epidural analgesia has been found to be more effective when 

given in combination with opioids (48).  Nerve blocks have been found to be opioid-sparing, 

improve postoperative pain management and reduce length of stay in hospital (48, 367). 

Although a recent Cochrane review suggested that trials supportive of the use of local 

anaesthetics infiltration in the peritoneal cavity following elective cholecystectomies were liable 

to bias, they however appeared to result in lower pain scores compared to the control group 

(368).  Generally these medications are used for acute pain; however, there is evidence to support 

the use of lignocaine in chronic neuropathic pain, particularly with the use of a patch (48, 367).  

Local anaesthetic and abdominal nerve blocks have been found to reduce opioid consumption 

following a caesarean section (369), breast surgery (although not clinically significant) (370) and 

evidence to support the efficacy of nerve blockages at reducing PPP is positive (371).  However, 

deficiencies in study methodology, including small sample size, variability in dose, route of 
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administration and study protocols that are liable to bias, including lack of concealment and 

failure to report all outcomes, are limitations of all these studies (369-371). 

 

Continuous peripheral nerve blocks have been found to reduce postoperative opioid 

consumption, and are associated with faster functional recovery and reduced length of stay (372).  

Continuous peripheral nerve blocks have been found to be effective in the management of acute 

postoperative pain, particularly thoracic and orthopaedic surgery and increasingly ambulatory 

surgery (372). A Cochrane review found that a femoral nerve block following a total knee 

arthroplasty was more effective than an opioid given by patient controlled analgesia (PCA) alone 

and equivalent to an epidural (373).  This same study found that using continuous peripheral 

nerve block was more effective than a single bolus injection (373).  Evidence to support the use 

of these medications following joint surgery though are variable with some demonstrating 

negligible benefit (374).  Thus, much of the evidence to support use of regional blockade and local 

anaesthetics is subject to bias and although they appear beneficial, more studies are needed to 

ascertain the true benefit of these interventions in both acute and persistent pain conditions.  

 

2.2.4.2 Safety of nerve blocks 

Generally the adverse effects associated with local anaesthetic blockades are minimal, and 

anaphylaxis is rare (367), however local anaesthetics systemic toxicity (LAST) can occur.  LAST 

is more common in the very young (less than four months) or old (aged over 70 years), those with 

heart conditions, metabolic disease or acidosis, liver disease or low blood protein levels (367).  

LAST can present with both cardiovascular effects and/or central nervous effects.  Cardiovascular 

effects include arrhythmias, both tachycardia and bradycardia, decreased blood pressure and 

heart failure (severe toxicity) (367).  CNS effects can included altered sensations including 

tingling of lips, peripheral numbness, tinnitus, metallic taste, vomiting, muscle twitching, sleep 

disturbance, confusion, sedation and potentially respiratory failure and death (severe toxicity) 

(367).  There is also a risk of nerve damage due to the nature of the procedure (367). 

 

The use of regional blockades is associated with a reduced risk of toxicity and overdose (367) 

compared to standard use of local anaesthetics.  The most common side effects reported with 

regional blockades are nerve injury, catheter infection (0-3.2%), LAST and bleeding (366).  The 

incidence of nerve injury is variable between retrospective (0.5-1%) and prospective studies (10-

15%) (366). A Cochrane review found that patients at high risk of cardiac problems who 

underwent a regional anaesthesia had a lower risk of mortality in the first 30 days than general 

anaesthesia (375).  However, there does not appear to be a benefit in other types of surgery, such 

as caesarean section, where safety for mother and child are comparable to general anaesthesia 
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(376).   Overall more prospective studies are required to ascertain which types of nerve blocks 

work most effectively for different surgical procedures. 

 

2.3 Areas requiring further research 

As mentioned throughout the previous section, the evidence to support the use of analgesic 

medications is often variable, with methodological deficiencies.  This area requires substantially 

more head to head multicentred, randomised, longitudinal controlled studies with patient 

outcomes related to physical function, pain intensity and adverse events to ascertain the true risk 

and benefit of these medications.  Unfortunately, these trials are difficult to conduct and 

extremely costly.  Sponsorship by pharmaceutical industry may increase the likelihood of bias, 

whether actual, potential or perceived.  Moreover, with availability of so many different pain-

causing conditions, management strategies and availability of over-the-counter analgesics, 

controlling these studies is fraught with difficulty.  In addition, due to the compounding factors 

associated with pain and the experience of pain, controlling for patient variability in 

psychological, biological and social/environmental factors would be near impossible.  Having said 

this, trials should be conducted to better determine efficacy and adverse effects. Until that point, 

trial and error and careful patient selection and individualisation of management strategies 

should be encouraged to improve patient function, improve tolerability and minimise risk of 

harm.  

 

The draft Australian Pain Strategy, an update from the 2010 version (36), has been recently 

published (35).  The National Pain Strategy has six goals: including pain as a national health 

priority; improving knowledge and skills in clinicians and consumers; quality improvement and 

evaluation; interdisciplinary pain clinic access and research (35).  The Pain Strategy’s sixth goal, 

research, includes many aspects such as undertaking evaluation of interventions for persistent 

pain management, assess attitudes towards pain and its management, and assessing the safety 

and efficacy of pain management in older patients (36).  A policy paper (38) in Australia also 

suggested further areas for research should include: identification of risk factors for the 

development of persistent pain conditions, improving the management of persistent pain, and 

reducing the harms around persistent pain management, specifically opioids. 

 

It is difficult to generalise internationally published literature to the Australia situation due to a 

number of varying practices and laws surrounding the use of opioids. There is a relative dearth 

of published data regarding the use of prescription opioids and analgesic use in Australia.  Only a 

limited number of studies have been published evaluating analgesic management of pain in 

Australia.  A number in New South Wales (6, 57, 58, 377, 378), one study in South Australia (7), 
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one in Queensland (379) and seven national reviews (21, 23, 25, 26, 380-382) of the use of opioids 

(without patient demographics, co-prescribed therapies, medical conditions), two reviews 

evaluating analgesics in ACFs (383, 384) and another in emergency departments (385).  Thus the 

lack of generalisability of some of these papers, as well as the time that has elapsed since some of 

these articles were published, coupled with the recommendation of the National Pain Strategy 

and the policy paper by the Royal Australian College of Physicians indicate the need for more 

research to evaluate how pain is being managed in Australia, who is taking analgesics, and what 

the risk factors for persistent pain are (38). 

 

Despite a significant number of studies identifying factors increasing the risk of persistent pain, 

a number of areas still remain poorly described in the literature.  It is for this reason that the 

Royal Australian College of Physicians’ policy paper suggests that this is an area that requires 

further research (38). At the 14th World Pain Congress, held in August 2012, PPP was highlighted 

as an area that requires additional research to identify causative factors and ways to optimise 

patient outcomes (386). Although a number of the studies have been undertaken in this field, they 

are small, of relatively poor quality or do not contain enough variables to ascertain predictors of 

chronicity and thus questions still remain over causative factors and ways to optimise therapy 

(81-83, 199, 211, 387).  Additionally, few studies have followed patients with acute post-surgical 

pain following discharge, to determine any links between management in this phase and the 

development of PPP (388, 389).   

 

As previously noted, the management of pain is challenging with poor trial evidence, difficult 

patient populations with multiple comorbidities and difficult to use clinical guidelines.  Thus, 

identifying ways that pain could be managed better may assist not only with the patient’s QOL 

and physical function, but also may assist in identifying ways to reduce the likelihood acute pain 

will progress to persistent pain.  To address these gaps in the literature, this PhD was developed 

with four major objectives: 

- Observe how pain is managed pharmacologically by patients, GPs, surgeons and 

anaesthetists; 

- Identify what factors are associated with the development of PPP; 

- Identify QUM issues related to the management of pain; and 

- Identify the barriers and enablers to pain management.  
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Chapter 3: Patient self-management of pain in the week following discharge after 

surgery: an Australian prospective observational study 

3.1 Abstract 

Background: Up to 80% of patients experience acute pain following surgery.  There is limited 

understanding about how patients take analgesics to manage this pain following discharge.  This 

study aimed to address this gap and identify barriers to optimal post-discharge pain 

management. 

 

Methods: A prospective observational study was conducted at the RHH, Australia between 

November 2014-March 2015. Eligible participants were 18 years or older, undergoing surgery 

requiring an incision; patients undergoing surgery related to cancer, childbirth or multi-trauma 

or those with dementia were excluded. Participants were identified through hospital discharge 

lists and mailed a survey within one week of discharge.  This survey asked about post-discharge 

pain, analgesic consumption and whether patients recalled being given advice regarding their 

pain management.  

 

Results: 500 surveys were mailed with 169 (33.8%) being returned. The median age of the 

participants was 57 years (range: 18-92 years); 53% were female. The majority (89.3%) of 

participants recalled receiving information about their pain management. Analgesics were 

reported to be used by 95.4% of participants in the week following discharge. Self-report 

moderate-severe pain was noted by 80 participants (47.3%); 63.7% of those, reported using 

fewer analgesics than directed, with 11.3% using more analgesics than directed.   

 

Conclusion: It was concerning to see a high proportion of patients reporting underusing their 

analgesics despite experiencing moderate-severe pain. Although the vast majority of participants 

reported receiving advice regarding pain management, this did not appear to translate into 

optimal pain management and a different approach to the provision of advice would appear to be 

necessary.  

 

3.2 Introduction 

Up to 80% of patients undergoing a surgical procedure requiring an incision will experience acute 

postoperative pain (390).  Uncontrolled acute postoperative pain has the potential to decrease 

QOL, reduce participation in rehabilitation activities, increase the risk of PPP and venous 

thromboembolism through inactivity, as well as increase the likelihood of readmission to hospital 

or extending the length of the initial hospital admission (82, 388, 391-393).   
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In hospital, especially large public hospitals, pain is carefully managed in the peri- and 

postoperative phase by a multidisciplinary team.  However, pain relief in the period following 

discharge from hospital is less structured and has less oversight by health care professionals.  

Numerous studies have found that patients often experience more pain after discharge than 

during their admission (48, 204, 393-397).  Post-discharge, patients must manage their own pain, 

making judgements about their level of pain and use of analgesics, which may be influenced by 

adverse effects, as well as patients’ expectations and underlying concerns related to use of 

medication for pain. To assist each patient’s self-management it is recommended that they are 

provided with detailed information regarding how to manage their pain after discharge (398).  

 

However, to be effective, adequate pain management requires that patients follow the advice they 

are given.  Numerous studies have found that patients do not take their analgesics as prescribed. 

This includes patients with persistent pain both under and overusing their analgesia (399-407) 

as well as patients with metastatic cancer (408-411) underusing their analgesia.   However, there 

have been fewer studies (395, 396, 412, 413) reviewing how patients self-manage their acute and 

sub-acute pain, and whether they are adherent to the advice provided regarding their 

medications.  

 

Additionally, there has been a trend towards a reduced length of hospital stay following major 

surgery and increasing use of day surgery for more minor procedures (414); both of which result 

in patients being required to self-manage their pain at home for a greater length of time. Thus, 

identifying how patients manage their pain following discharge is increasingly relevant. To assist 

in filling this gap in the literature, this study aimed to evaluate how patients take analgesics, if 

they are adherent to the pain management advice given and where they obtain analgesics from.  

From this, the barriers to optimal pain management in the post-discharge period could be 

identified and strategies to improve management recommended. 

 

3.3 Methods 

A prospective cross-sectional observational study was conducted at the RHH, Tasmania, 

Australia.  This study followed patients who had undergone a surgical procedure between 

December 2014-March 2015. Posters were displayed on relevant surgical wards of the RHH to 

inform patients of the study.  

 

Patient discharge lists and the digital medical records (DMR) were reviewed to identify patients 

who had undergone a surgical procedure at the RHH and were discharged home no more than 

seven days after surgery. Patients were included if they were 18 years or more and underwent 
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any type of surgery (both elective and emergency) that required an incision.  Participants 

underwent operations including sternotomies, orthopaedic or spinal related procedures, open or 

laparoscopic abdominal/genitourinary operations, wound debridement with reconstruction as 

well as operations associated with the sinus, eye or eye lids, mouth region and thyroid.   

 

Patients were excluded if they: had experienced a multiple trauma emergency; had a direct 

cancer-related procedure; had a non-invasive procedure (e.g. colonoscopy or cystoscopy); or 

were a resident in an ACF. Eligible patients were sent the paper-based survey in the mail within 

seven days of being discharged home. Patients with a past medical history of dementia or those 

who developed postoperative cognitive decline were also excluded through assessment of their 

DMR. Following the return of the written survey (within 14 days of discharge), the DMR was then 

accessed again to record further details about the patient’s hospital admission. This information 

included: length of stay, comorbidities, inpatient analgesic use, perioperative management and 

whether the hospital’s APS had been involved with their care during their admission. 

 

Written surveys (Appendix 1 and 2) included basic demographic details, level of education, self-

reported pain intensity during the seven days following discharge using an 11-point visual 

analogue scale, analgesic consumption following discharge (including drug, dose and directions 

of actual use), a description of the information (including verbal and written information) they 

had been given pre- and post-surgery regarding pain management after discharge and who they 

recalled giving them this advice; whether they adhered to the advice (self-reported) and whether 

they took their analgesics as prescribed, more than prescribed or less than prescribed.  Patients 

were also asked why they did or did not follow the advice given to them and where they obtained 

their analgesics from. The quality of the advice was not assessed as part of this study. Partially 

completed surveys were included where answers were provided.  

 

It was estimated that approximately 500 eligible patients would undergo surgery during the 

recruitment period at the RHH, with approximately 80% of these people likely to experience 

acute postoperative pain (390). From this, a sample size of 165 patients was calculated as being 

required for a statistically significant sample size to review the outcome of acute pain, using a 

confidence interval of 0.05. An incentive was used to enhance recruitment, which was the chance 

to win one of five $100 AUD gift cards.  

 

Statistical analysis was performed using SPSS Statistics 20 for Windows (SPSS Inc., Chicago, II, 

USA). Chi-square and Mann-Whitney U tests were used to evaluate patient and treatment 

differences between those who experienced moderate-severe pain in the week following surgery 
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and those who did not. Multiple variable binary logistic regression was undertaken to analyse the 

independent associations of variables between those who experienced moderate-severe pain 

following discharge and those who did not.  All variables with a p value of <0.1 in the univariate 

model were included in the logistic regression mode.  A p-value of <0.05 was considered to be 

statistically significant. This study was approved by the Health and Medical Human Research 

Ethics Committee (Tasmania).  

 

3.4 Results 

Five hundred surveys were posted to eligible patients during the recruitment period; of those, 

169 were returned (33.8%). The median age of the participants was 57 years (range: 18-92 years) 

and 53% of were female. Participants undergoing elective procedures accounted for 55% of the 

cohort.  Self-reported moderate-severe pain (≥4 on the 11-point visual analogue scale) in the 

week following discharge was experienced by 47.3% of participants.  Participants were asked 

what their average level of pain across the week since being discharged home was; the median 

score reported was 3 (range 0-10). Table 4 shows the differences in patient characteristics and 

pain management between those who reported experiencing moderate-severe pain and those 

reporting mild or no pain.   

 

The vast majority (89.3%) of patients were provided (or recalled being provided) some advice 

regarding their pain management following discharge.  Nurses (46.7%), doctors (35.5%), 

pharmacists (30.2%) and anaesthetists (13.6%) were reported most frequently as having 

provided advice. Thirty-two percent of respondents recalled being provided advice by more than 

one health care professional. Written information (either pre-admission or during discharge) was 

recalled as being provided to 72.1% of patients.  Most (78.7%) of the patients stated that they 

followed the advice that they were given. For those people who reported not following advice, 

they were most likely to report taking their analgesics differently to that prescribed.  

 

Analgesics were used by 95.3% of participants in the week following discharge, with 67.8% of 

patients using more than one class of analgesics. Underuse of analgesics, relative to the advice 

provided, was more commonly reported (28.4%) than overuse (5.3%). For those patients taking 

less analgesics than advised, the mostly commonly cited reasons were: not needed due to no/little 

pain (22.9), side effects (20.8), fear of overuse/running out (4.2%), not understanding directions 

(4.2%) and used to the pain/try and tolerate pain without analgesics (6.3%).   Moderate-severe 

pain was reported by 63.7% of those reporting underusing their analgesics. Ten patients reported 

taking more than 4g of paracetamol daily, with three patients taking 8g daily.  Eight of these 

patients reported experiencing moderate-severe pain (p=0.03).  Eight participants also 
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commented that they felt they were underprepared or had insufficient information to be able to 

self-manage their pain following discharge; of those, 75% rated their average pain intensity as 

moderate-severe in the week following discharge.  

 

Medications that were used in the week following discharge were most commonly provided by 

the hospital at the time of discharge (69.8%). Other sources of analgesics were reported to be 

purchased from a community pharmacy (28.2%); via a prescription from a GP (25.9%); 

analgesics already in the home (6.5%) or purchased from a supermarket (5.6%).   Opioids were 

reported as being taken by 59.7% of participants in the week following discharge, with 27.2% of 

participants reporting they used an NSAIDs and 78.6% reporting they used paracetamol. One 

patient also reported using illicit drugs in addition to their analgesics.      

 

Non-pharmacological strategies were reported to be used by 35.5% of participants.  Cold and/or 

heat packs (18.9%) and active strategies such as massage, physiotherapy, exercise and stretching 

(18.9%) were most frequently used.  A smaller proportion of participants (8.8%) reported using 

passive strategies such as rest, repositioning, elevation and praying, and five participants 

reported using other strategies including vitamin supplementation.  
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Table 4 Patient demographics of those who self-reported experiencing, on average, moderate-
severe pain in the week following discharge and those who did not.  

Variable Self-reported mild 
or no pain 
n=89 (%) 

Self-reported 
moderate-severe 
pain 
n= 80 (%) 

P 
value 

Baseline demographics 
Median age (IQR) 59.0 (48.5-68.0) 55.0 (43.3-66.5) 0.16 
Female (%) 44 (49.4) 45 (56.2) 0.38 
Level of education 
     ≤ Year 10 
     Year 11/12 
     Post-graduate education 

 
34 (38.6) 
26 (29.5) 
28 (31.8) 

 
27 (34.6) 
28 (35.9) 
23 (29.5) 

 
0.68 

Employment status 
     Employed 
     Retired 
     Unemployed/disability pension 

 
34 (38.2) 
33 (37.1) 
22 (24.7) 

 
32 (40.0) 
19 (23.8) 
29 (36.2) 

 
0.12 

Elective (%) 39 (43.8) 49 (61.3) 0.09 
Type of Surgery 
     Head (sinus, nasal, oral, ocular, thyroid) 
     Musculoskeletal (including spinal) 
     Open abdominal/genitourinary 
     Laparoscopic abdominal/genitourinary   
     Wash out/debridement of wound 
     Cardiothoracic 

 
16 (18.0) 
28 (31.5) 
8 (9.0) 
19 (21.3) 
15 (16.9) 
3 (3.4) 

 
4 (5.0) 
44 (55.0) 
8 (10.0) 
12 (15.0) 
10 (12.5) 
2 (2.5) 

 
0.02 

Reviewed by the APS 12 (13.5) 20 (25.0) 0.06 
What was their expected level of pain 
     None 
     Mild 
     Moderate/severe 

 
15 (17.4) 
37 (43.0) 
34 (39.5) 

 
5 (6.4) 
25 (32.1) 
48 (61.5) 

 
0.01 

Length of stay (nights) 
     0  
     1 or 2  
     3 or 4 
     ≥5 

 
8 (9.0) 
41 (46.1) 
20 (22.5) 
20 (22.25) 

 
8 (10.0) 
33 (41.2) 
27 (33.8) 
12 (15.0) 

0.33 

Medical History 
Median number of comorbidities (range) 2.0 (0.0-4.5) 2.0 (0.0-4.0) 0.78 
Pre-existing analgesic use 26 (29.2) 32 (40.0) 0.14 
Pre-existing persistent pain 23 (25.8) 45 (56.2) <0.01 
Previous history of anxiety 6 (6.7) 2 (2.5) 0.20 
Previous history of depression 12 (13.5) 10 (12.5) 0.85 

Recalled provision of advice 
Given written and/or verbal advice regarding 
pain management  

81 (91.0) 70 (87.5) 0.05 

Given advice on how many analgesic 
tablets/capsules to take 

63 (73.3) 
 

50 (62.5) 
 

0.14 
 

Given advice on what analgesics to take 64 (74.4) 58 (72.5) 0.78 
Given advice on when to contact the hospital 50 (58.1) 39 (48.8) 0.23 
Given advice on what activities they 
could/could not do following discharge 

51 (59.3) 41 (51.9) 0.34 

Provided any written advice 66 (74.2) 56 (70.0) 0.55 
Attended a pre-assessment meeting 56 (62.9) 45 (56.2) 0.38 
Followed advice post-discharge 70 (88.6) 63 (90.0) 0.78 
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Self-reported post-discharge pain management 
Patient self-reported use of analgesics: 
     Underused  
     As prescribed 
     Overused  

 
28 (31.5) 
61 (68.5) 
0 (0.0) 

 
20 (25.0) 
51 (63.7) 
9 (11.2) 

 
<0.01 

Was provided analgesics on discharge 51 (57.3) 67 (83.8) <0.01 
Used an opioid following discharge  39 (43.8) 62 (77.5) <0.01 
Used an NSAID following discharge 25 (28.1) 21 (26.2) 0.79 
Used paracetamol following discharge 65 (73.0) 68 (85.0) 0.06 
Used a gabapentinoid following discharge 1 (1.1) 6 (7.5) 0.04 
Used non-pharmacological strategies 27 (30.7) 33 (41.8) 0.14 

IQR: interquartile range; APS: Acute Pain Service; NSAID: non-steroidal anti-inflammatory medicines 

 

Table 5 Factors associated with self-reported moderate-severe pain following discharge in 
multivariate analysis 

Variable OR (95%CI) P value 
Elective (%) 1.64 (0.62-4.38) 0.18 
Type of Surgery 
     Head (sinus, nasal, oral, ocular, thyroid)  
     Musculoskeletal (including spinal)  
     Open abdominal/genitourinary  
     Laparoscopic abdominal/genitourinary 
     Wash out/debridement of wound  
     Cardiothoracic  

 
1 
5.66 (1.28-
25.01) 
6.36 (1.07-
37.93) 
2.29 (0.47-
11.13) 
4.66 (0.83-
26.21) 
4.71 (0.32-
69.36) 

 
0.20 

Pre-existing persistent pain 3.16 (1.19-8.39) 0.02 
Reviewed by the APS 0.49 (0.16-1.54) 0.22 
Recalled being supplied written and/or verbal 
advice regarding pain management  

0.20 (0.05-0.83) 0.03 

Provided analgesics on discharge 1.66 (0.42-6.64) 0.47 
Reported using an opioid following discharge  3.14 (0.90-

11.00) 
0.07 

Reported using paracetamol following discharge 1.63 (0.62-4.30) 0.33 
Reported using a gabapentinoid following 
discharge 

4.13 (0.37-
46.05) 

0.25 

What was their expected level of pain 
    None 
    Mild 
    Moderate/severe 

 
1 
1.91 (0.48-7.62) 
3.5 (0.79-12.74) 

 
0.20 

OR: odds ratio; CI: confidence interval; APS: Acute Pain Service 

3.5 Discussion 

The burden of pain in the week following surgery was high, with 47.3% of patients reporting they 

experienced moderate-severe pain.  Numerous studies have shown that high levels of acute pain 

following surgery is one factor that can increase the risk of persistent pain (82, 388, 391-393).  

However, the effect of high pain intensity in the period following discharge has not been well 

researched (388, 389).  In the few studies conducted in this area, which have reviewed patients 

following orthopaedic surgery, have shown an association between high pain intensity following 
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discharge and the development of PPP (206-208, 415). From this study it appears that post-

discharge pain is often (although not always) being undermanaged, by both clinicians and 

patients, and is an area that requires increased attention to improve patient outcomes.  

The reported use of analgesics following discharge was high, with 95.3% of participants using 

them in the first week. While this is not surprising, what is concerning is only 70% of the 

participants received analgesics on discharge.  This is despite the knowledge that at least 80% of 

patients who undergo surgery, requiring an incision, will suffer acute pain (390) and 

recommendations to tailor discharge medications accordingly (203).  Admittedly patients who 

reported experiencing moderate-severe pain were more likely to report receive analgesics on 

discharge (83.8% vs 57.3% p<0.01). However, with 6.5% of patients reporting they used 

analgesics that they already had at home, it appears that a significant proportion of patients were 

discharged with potentially limited access to analgesics.  Depending on the time of their hospital 

discharge, accessing supplies of analgesia outside of the hospital may have been difficult and this 

may have detrimentally affected their pain control.  These findings are supported by another 

study that found that a minority of patients were discharged from hospital with sufficient pain 

management planning (412). With so many patients going to a health care professional in the 

week following surgery (28.2% going to a community pharmacy and 25.9% to a GPs) to get 

additional analgesia, it suggests that provision of analgesia at discharge is sub-optimal. Post-

discharge pain management and planning for discharge requires more attention, to ensure that 

patients have sufficient knowledge and analgesia to self-manage their pain adequately.  

The pattern of analgesic use in our study was similar to that seen in other studies evaluating what 

analgesics patients used following discharge (395, 396, 412).  However, this study also identified 

that participants frequently reported underuse of their analgesics.  Underuse was more 

commonly reported (28.4%) by patients than overuse (5.3%), which has been found previously 

in patients with acute pain (404). The most common reasons patients self-reported under using 

their analgesics were side effects or low levels of pain.  This has been found in other studies also, 

with side effects, “putting up with the pain”, avoidance of any medication and fear of addiction 

frequently cited as reasons for under using analgesics (395, 396, 404, 413, 416).  Particularly in 

older patients, who tend to demonstrate more stoicism, it is important the information provided 

explains the role of using analgesics and the importance of not tolerating pain unnecessarily, due 

to the risk of both short and long-term adverse consequences from sub-optimal control of acute 

pain.    

Although the quality of the information provided to patients prior to discharge was not 

ascertained in this study, a number of patients did note that they felt ill equipped to manage their 
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pain following discharge.  Of the patients who noted this, 75% reported experiencing moderate-

severe pain.  This finding is supported by a recent Australian study (396) that found that 30% of 

patients discharged after a total knee arthroplasty felt they had received “somewhat adequate” 

or “inadequate” information on their discharge analgesics. This is an area that requires further 

research to identify what information patients would like to receive, in what level of detail and 

how this is best presented to them in order for them to feel well equipped to manage their pain 

following discharge. Additionally, who the advice regarding post-discharge pain management 

was provided by, was reported to be inconsistent.  To ensure all patients have good outcomes 

following their discharge it is important that it is determined within the hospital’s structure 

whose responsibility it is to provide this type of advice to patients. 

Patients who reported experiencing moderate-severe pain were more likely to undergo 

musculoskeletal surgery, including spinal and orthopaedic surgery.  This is not surprising as these 

types of surgery are highly invasive.  Having a pre-existing persistent pain problem (25.8% versus 

56.2% p=<0.01) was also associated with reporting moderate-severe pain following discharge.  

Those patients who recalled receiving pain management advice were slightly less likely to 

experience moderate-severe pain (87.5% vs 91% p=0.05).  Patients who reported experiencing 

moderate-severe pain were more likely to comment that they expected this level of pain 

compared to those who did not (p=0.01). It would appear that the APS is also identifying those 

patients more likely to experience acute pain; however, still only 25% of those who reported 

experiencing moderate-severe post-discharge pain were reviewed by the APS, and thus 

improvements could be made in this area.  

A number of factors were found to be independently associated with participants reporting 

moderate-severe pain following discharge.  Patients undergoing open abdominal or 

genitourinary surgery or musculoskeletal surgery were also more likely to report experiencing 

pain following surgery, which is not unexpected as these surgeries have significant potential for 

acute pain, than less invasive procedures such as debridement of wounds or laparoscopic 

procedures.  A history of persistent pain increased the likelihood of reporting moderate-severe 

pain following discharge, which is not unsurprising as persistent pain has been found to increase 

the likelihood of developing further pain conditions as well as being more sensitive to pain (81, 

82, 141). Conversely, recalling receiving advice regarding pain management reduced the 

likelihood of reporting moderate-severe pain. These findings indicate the importance of receiving 

information regarding pain management on a patient’s treatment outcome and, potentially, with 

more information, pain intensity could conceivably reduce further.   
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This study has a number of strengths including its prospective design which has less risk of recall 

bias regarding the level of pain experienced, how they managed their pain and where they 

obtained analgesics from.  There were, however, some limitations in this study, including the 

relatively small sample size and the reliance on patients’ recollection of the advice they were 

given during their admission, which is likely to be affected by analgesic consumption and the 

residual effects of anaesthesia.  In addition, discharge advice was not able to be cross-matched 

with discharge summary advice to verify discharge advice.  Nonetheless, if patients do not recall 

receiving information, then it is important that more written or alternative forms of information 

are provided to all patients so that they have the resources to use in the event that they experience 

pain following discharge.  Although this study had a response rate of approximately 30%, there 

still may have been the potential for self-selection bias with those patients more engaged in their 

health care or those who experienced more problems with their pain management more likely to 

respond.  However, the results of this study do mirror another Australia study (396) and thus is 

likely to be generalisable to other post-hospital settings.    

In conclusion, this study suggests that moderate-severe acute pain following hospital discharge 

after surgery is a significant issue.  Although most patients recalled receiving information about 

pain management, the way in which it was provided and/or the quality of the information may 

need to be reviewed to try and improve pain management in this sub-acute period.  This study 

also identifies a number of areas that require more research.  The first is to identify what patients 

would like to know in order to feel equipped to manage their pain and how this is best delivered, 

the second is whose responsibility it is to provide post-discharge advice to patients to ensure all 

patients receive counselling regarding post-discharge pain management, and finally whether 

patients are provided enough analgesics on discharge to allow for safe and effective pain 

management following discharge. 
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Chapter 4: Pain and physical function following sternotomy: a prospective 12-month 

observational study 

 

All of the research contained within this chapter has been published as Veal FC, Bereznicki LR, 

Thompson AJ, Peterson GM, Orlikowski CE, “Pain and functionality following sternotomy: a 

prospective 12-month observation study” Pain Medicine pp. 1-8. ISSN 1526-2375 (2016). DOI: 

10.1093/pm/pnv066 

 

4.1 Abstract 

Objective: to document self-reported pain intensity, physical function and analgesic use in the 12 

months following a sternotomy to identify factors associated with the development of persistent 

post-sternotomy pain. 

Design: Prospective observational study 

Settings: Royal Hobart Hospital, Australia 

Subjects: Patients undergoing a sternotomy between January-November 2013 

Methods: One hundred and ten patients were recruited and followed for 12 months, with 

telephone calls at ten days, six weeks, three months and 12 months.  An initial survey was 

completed at the point of recruitment including patient history, depression and anxiety scales, 

self-rated health and pain catastrophising scale.  

Results: The mean age of participants was 69.6 years, with the majority of participants being male 

(84.5%). The proportion of patients reporting pain in the early post-discharge period was high, 

with 30% of patients reported experiencing on average moderate-severe pain in the 10 days 

following discharge and 11% reported experiencing on average moderate-severe pain at six 

weeks. At 12 months, 15.5% of participants reported on average mild pain and 0.9% an average 

of moderate-severe pain in the preceding week at their sternotomy site.  Pain of neuropathic 

origin was reported by 41.2% of those with on average daily pain at 12 months.  

Conclusion: This study highlights the need for further research to investigate whether more 

intensive pain management in the post-discharge period following sternotomy as well as the 

early identification of patients with neuropathic pain symptoms can reduce the incidence of 

persistent postoperative pain at 12 months. 

 

http://dx.doi.org/10.1093/pm/pnv066
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4.2 Introduction 

Chronic pain places a major burden both on those patients affected and the wider healthcare 

system. There are many potential causes of chronic pain, amongst which is PPP, defined as pain 

that develops after surgery and lasts for at least two months where other causes, including pre-

existing pain conditions, have been excluded (200). One British study found that surgery was 

implicated as a possible cause in approximately 20% of all patients with chronic pain requiring 

referral to pain clinics (417). It has been reported that the prevalence of PPP amongst those who 

have undergone surgery is between 30-50%, with 5-10% of patients suffering severe pain (81). 

Studies, both prospective and retrospective, have identified variable levels of pain following 

sternotomy, ranging from 18% (418) to 35% (419) in prospective studies and from 23% (420) 

to 56% (421) in retrospective studies with follow-up periods of at least 12 months. A subset of 

patients experienced moderate to severe pain, with rates varying from 6% (422)  to 36% (421) 

of patients in retrospective studies and 6% (423) to 29% (419) of patients in prospective studies. 

High levels of postoperative pain, as well as high analgesic consumption in the immediate 

postoperative period, have been identified as risk factors for PPP (81, 82, 201). Research has 

reported that patients often experience more pain following discharge from hospital after surgery 

than during the inpatient phase (394).  One study also found that patients who underwent a 

sternotomy had high levels of pain in the three weeks following their discharge (424). Some 

studies evaluating patients who have undergone orthopaedic surgery or trauma have found that 

high pain intensity following hospital discharge increased the likelihood of pain persisting at 6-

12 months (206 , 207, 208).  However it is unclear if there is an association between pain during 

the sub-acute phase (after discharge and up to three months following surgery) and pain 

persisting at 12 months following a sternotomy. Furthermore, very little research has evaluated 

the level of pain experienced after discharge following a sternotomy, the effect this pain has on 

physical function and the presence of neuropathic symptoms during this time. Thus, this study 

aimed to evaluate baseline patient and clinical factors and the level of pain that patients 

experience during the subacute phase and to follow these patients for 12 months to determine 

the prevalence of ongoing pain and whether higher pain intensity during the sub-acute phase 

increases the likelihood of pain persisting at 12 months.  

4.3 Methods 

The study population comprised patients undergoing a sternotomy at the RHH, a 550-bed 

hospital with the only cardiothoracic unit in the state of Tasmania, Australia.  Recruitment took 

place on weekdays between January and November 2013.  Patients were recruited either the 

afternoon prior to surgery or for a minority of patients up to five days after surgery, and at this 

time an initial survey was conducted in person. To be eligible, participants had to speak English 
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and be aged at least 18 years.  It was estimated that approximately 180 sternotomies would be 

undertaken at the RHH during the recruitment period; with an assumed incidence of PPP of 40%, 

and a confidence interval of 0.05 a sample size of 121 patients was needed for statistical 

significance to identify factors associated with PPP.   

Baseline demographic and clinical characteristics were recorded during the initial interview 

(Appendix 3) including age, gender, pre-existing pain and analgesic use, comorbidities and 

medications.  The Depression, Anxiety, Stress Scale 21 (DASS21) (425) and Pain Catastrophizing 

Scale (PCS) (426) were also administered.  A score of 30 or more on the PCS is considered to be 

clinically significant (170) and was used as the cut-off point in this study.  There are no clinically 

significant cut off points determined for DASS21 (425); however, scores indicating moderate to 

extreme symptoms were used as a cut off point for statistical purposes. Participants were also 

asked to rate their level of optimism (1 very pessimistic, 10 very optimistic), health (1 very 

unhealthy, 10 very health), pain tolerance (1 copes very well with pain, 10 unable to cope with 

pain), fear of pain (1 not scared of pain, 10 very scared of pain) and whether they had family or 

friends who would be able to support or assist the patient when discharged home during this 

initial interview.  Average postoperative pain intensity over the first 48 hours at rest and on 

movement as well as opioid consumption, converted to MEQ during the first 48 hours following 

surgery were also recorded from the patient’s medical notes.   

Participants were telephoned at ten days, six weeks, three months and 12 months following their 

hospital discharge (Appendix 4 and 5). If the initial attempt to contact the patient at day ten or at 

six weeks failed, the patient was telephoned daily for the following five days; at three months, 

patients were telephoned daily for 10 days.  If they could not be reached at any of these time 

points no data was collected and the patient was contacted as per the next point in the research 

protocol. If the participant could not be reached at 12 months, contact was attempted for one 

month; if they could still not be reached then no further action was taken and they were classified 

as being lost to follow-up and excluded from the study. During these calls, patients were asked to 

classify their level of pain at the sternotomy site (worst and average in the last week), physical 

function over the last week and analgesic use in the past 24 hours (irrespective of indication) 

were recorded. Pain scores were assessed via a numerical rating scale, which were later 

converted to three pain categories (none, mild, moderate-severe).  When patients were unsure 

what numerical value to assign to a pain score, they were asked to grade their pain as either none, 

mild, moderate or severe.  The 7-item Douleur Neuropathique 4 (DN4) was administered at three 

and 12 months to further document the characteristics of the pain; a score of three or more is 

considered to be consistent with pain of neuropathic origins (427).  All baseline and telephone 

interviews were conducted by the same researcher to reduce the likelihood of variation in 
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questioning or interpretation of patient responses.  Daily opioid doses were converted to MEQ 

(299) 

Statistical analysis was conducted using SPSS Statistics 20 for Windows (SPSS Inc., Chicago, Il, 

USA). Chi-Square and Mann-Whitney U tests were undertaken to assess for group differences at 

12 months. Differences in baseline demographics, clinical characteristics, intraoperative and 

postoperative factors, as well as pain scores at different time points, were tested between those 

patients who experienced pain at 12 months and those who did not.  The study was approved by 

the University of Tasmania’s Health and Medical Research ethics committee and all participants 

gave informed consent for participation. 

4.4 Results 

One hundred and thirty patients were approached, with 122 patients agreeing to participate. 

Twelve patients were subsequently excluded from the study due to the following reasons: 

cancelled surgery (4), death (2), withdrawal of consent due to illness (2), and loss to follow-up at 

12 months (4). Thus, 110 patients were included in the study. The mean age of the participants 

was 69.6 years, with the majority of participants being male (84.5%). Seventy-three patients 

(66.4%) underwent sternotomy as part of a coronary artery bypass graft (CABG), with or without 

a valve replacement; 35 patients (30.9%) underwent a valve replacement only or Bentall 

procedure (where the aortic root and valve are replaced) and two patients for other reasons.  The 

response rates for surveys were 90.9% at 10 days, 97.3% at six weeks, and 96.4% at three 

months. 

Table 6 shows the baseline demographics and clinical characteristics of patients with and without 

pain at 12 months. Younger age (p=0.03) and self-rated poor health (P=0.05) were associated 

with experiencing daily pain on average at 12 months. A previous musculoskeletal pain causing 

condition (p=0.02) and increased number of pain sites (p=0.03) were also associated with pain 

at 12 months. However the association was not seen with a specific type of musculoskeletal pain; 

with neither back pain (41.2% versus 23.7% p=0.13) nor joint pain (47.1% versus 30.1% p=0.17) 

being associated with pain at 12 months.   
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Table 6 Baseline demographics and clinical characteristics 

 Self-reported no 
pain (on average) at 
sternotomy site at 
12 months  
n= 93 

Self-reported pain (on 
average) at 
sternotomy site at 12 
months 
n= 17 

P 

value 

Baseline characteristics 
Median age in years (IQR)  73.0 (66.0-78.0) 68.0 (59.5-73.0) 0.03 
Male (%) 75 (80.6) 16 (94.1) 0.18 
Education level (%) 
     University/diploma 
     Completed year 12 
     <High school 

 
17 (18.3) 
33 (35.5) 
43 (46.2) 

 
2 (11.7) 
8 (47.1) 
7 (41.2) 

 
0.62 

Married/de-facto (%) 75 (80.6) 11 (64.7) 0.14 
Operation type (%) 
     CABG (± valve replacement) 
     Valve/Bentall Procedure 
     Other 

 
61 (65.6) 
30 (32.3)  
2 (2.2) 

 
12 (70.6) 
5 (29.4) 
0 (0.0) 

 
0.80 

Resternotomy required postoperatively 3 (3.2) 2 (11.8) 0.12 
Previous sternotomy 6 (6.5) 1 (5.9) 0.93 
Pre-operative PCS ≥ 30 (%) 3 (3.2) 0 (0.0) 0.45 
Pre-operative anxiety (DASS21 ≥ 10) (%) 19 (20.4) 7 (41.2) 0.06 
Pre-operative depression (DASS21 ≥ 14) (%) 20 (21.5) 6 (35.3) 0.22 
Pre-operative stress (DASS21 ≥ 19) (%) 29 (31.2) 9 (52.9) 0.08 
Median number of medications (IQR) 7.0 (5.0-9.0) 6.0 (3.0-7.0) 0.15 
Median number of medical conditions (IQR) 5.0 (3.5-6.0) 5.0 (3.0-6.0) 0.66 
Diabetes Mellitus  15 (16.1) 2 (11.8) 0.65 
Musculoskeletal pain (%) 43 (46.2) 13 (76.5) 0.02 
Non-musculoskeletal pain (%) 61 (65.6) 14 (82.4) 0.17 
Number of pain sites 1.0 (1.0-2.0) 2. (1.0-3.5) 0.03 
Pre-existing regular use of analgesics (%) 28 (30.1) 5 (29.4) 0.95 
Pre-existing use of opioid analgesics (%) 16 (17.2) 5 (29.4) 0.24 
Duration of previous pain (%) 
     No pain 
      ≤2 years 
      2-5 years 
      5-10 years 
      ≥10 years 

 
24 (25.8) 
2 (2.2) 
29 (31.2) 
8 (8.6) 
30 (32.3) 

 
2 (11.8) 
0 (0.0) 
5 (29.4) 
2 (11.8) 
8 (47.1) 

 
0.62 

Self-rated optimism (IQR) 8.0 (6.0-9.0) 8.0 (5.0-8.8) 0.21 
Self-rated health (IQR) 7.0 (5.0-8.0) 5.5 (3.5-7.8) 0.05 
Self-rated pain tolerance (IQR) 3.5 (2.0-5.0) 3.0 (1.0-4.3) 0.20 
Self-rated fear of pain (IQR) 1.75 (1.0-5.4) 1.0 (1.0-2.8) 0.16 
Smoking (%) 6 (6.5) 3 (17.6) 0.12 
Median average weekly alcohol consumption 
(IQR) 

1.0 (0.0-7.0) 0.25 (0.0-3.3) 0.46 

Support on discharge (%) 77 (82.8) 15 (88.2) 0.58 
Intra- and postoperative factors 

Median intraoperative opioid (mg) use (IQR) 200 (200-200) 200 (110-200) 0.29 
Use of PCA (%) 89 (95.7) 17 (100) 0.40 
On average moderate-severe pain on 
movement in the 48 hours after surgery (IQR) 

38 (40.8) 9  (52.9) 0.28 

On average moderate-severe pain on rest in 
the 48 hours after surgery (IQR) 

8 (8.6) 0 (0) 0.20 

Median postoperative opioid consumption 
(oral MEQ/day) (IQR) 

137.4 (98.8-232.4) 172.5 (126.2-242.2) 0.24 

Use of postoperative regular paracetamol (%) 84 (90.3) 15 (87.5) 0.79 
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Follow-up factors 
Reported moderate-severe average 10 day 
pain (%) 

23 (27.7) 6 (37.5) 0.43 

Reported moderate-severe average 6 week 
pain (%) 

4 (4.4) 1 (6.7) 0.70 

Reported moderate-severe average 3 month 
pain (%) 

4 (0.0) 0 (0.0) 0.37 

DN4 ≥3 at 3 months (%) 11 (12.5) 7 (43.8) 0.01 
DN4 ≥3 at 12 months (%) 3 (3.2) 7 (41.2) <0.01 

N: number; IQR: interquartile range; APS: Acute Pain Service; CABG: Coronary artery bypass graft; 
PCS: Pain Catastrophizing Scale; DASS21: Depression Anxiety Stress scale 21; PCA: patient 
controlled analgesia MEQ: morphine equivalence/day; mg: milligram; DN4: Douleur 
Neuropathique 4 

A DN4 score of three or more at three months (p=0.01) was associated with pain persisting at 12 

months. Sternum pain, with probable neuropathic origins was reported by 41.2% of patients who 

had pain persisting at 12 months, with only three people having a DN4 score of three or more at 

12 months not having pain on average at the sternotomy site (p<0.01). Reported moderate to 

severe pain at 10 days, six weeks or three months following discharge was not associated with 

pain at 12 months. 

There was a generally consistent approach to intraoperative management, with most patients 

receiving propofol infusions and 200mcg fentanyl, there was minimal use of nerve blocks (three 

patients) and intraoperative paracetamol.  Gabapentinoids were prescribed to one patient in the 

postoperative period, with a further four taking pregabalin in the follow-up period for unrelated 

medical conditions.    

Table 7 shows the level of pain that patients reported experiencing and their ability to undertake 

certain activities at ten days, six weeks, three months and 12 months. At 12 months, 34.5% of 

participants were still experiencing pain at the surgical site.  The proportion of patients reporting 

post-discharge pain at 10 days was high.  Eighty-five patients reported experiencing at least mild 

pain on average, yet only 82.1% (69) of these patients were taking any analgesics.  Amongst those 

patients experiencing on average moderate-severe pain, 89.7% were taking an analgesic at 10 

days.  A number of patients commented during the telephone survey that they preferred to 

reserve the use of analgesics (including non-opioid analgesics) for more severe pain or when they 

really needed them. At three months, 28 patients reported suffering, on average, at least mild pain 

and only 50.0% of these were taking analgesics.  

  



52 

Table 7 Self-reported pain scores and physical function across the follow up period 

Time period 10 days  
n= 100 (%) 

6 weeks 
n=107 (%) 

3 months 
n=106 (%) 

12 months 
n=110 (%) 

Pain – worst in past week 
     None  
     Mild 
     Moderate 
     Severe 

 
4 (4.0) 
27 (27.0) 
32 (32.0) 
37 (37.0) 

 
30 (28.0) 
48 (44.9) 
20 (18.7) 
9 (8.4) 

 
48 (45.3) 
45 (42.5) 
10 (9.4) 
3 (2.8) 

 
72 (65.5) 
29 (26.4) 
5 (4.5) 
5 (4.5) 

Pain – average over last week 
     None 
     Mild 
    Moderate 
    Severe 

 
15 (15.0) 
55 (55.0) 
29 (29.0) 
1(1.0) 

 
41 (38.3) 
55 (51.4) 
11 (10.3) 
0 (0) 

 
77 (72.6) 
25 (23.6) 
4 (3.8) 
0 (0) 

 
92 (83.6) 
17 (15.5) 
1 (0.9) 
0 (0) 

Effect of pain on sleep 
     None 
     Mild 
     Moderate 
     Severe 

 
57 (57.0) 
25 (25.0) 
9 (9.0) 
9 (9.0) 

 
79 (73.8) 
23 (21.5) 
2(1.9) 
3 (2.8) 

 
91 (85.8) 
12 (11.3) 
2 (1.9) 
1 (0.9) 

 
99 (90.0) 
7 (6.4) 
3 (2.7) 
1 (0.9) 

Effect on activities of daily living  
     None 
     Mild 
     Moderate 
     Severe 

 
68 (68.0) 
26 (26.0) 
5 (5.0) 
1 (1.0) 

 
88 (82.2) 
16 (15.0) 
2 (1.9) 
1 (0.9) 

 
102 (96.2) 
4 (3.8) 
0 (0) 
0 (0) 

 
110 (100) 
0 (0) 
0 (0) 
0 (0) 

Effect on walking 100m 
     None 
     Mild 
     Moderate 
     Severe 

 
89 (89.0) 
4 (4.0) 
5 (5.0) 
2 (2.0) 

 
102 (95.3) 
3 (2.8) 
1 (0.9) 
1 (0.9) 

 
103 (97.2) 
2 (1.9) 
0 (0) 
1 (0.9) 

 
110 (100) 
0 (0) 
0 (0) 
0 (0) 

Effect on participating in hobbies 
     None 
     Mild 
     Moderate 
     Severe 

 
94**(94.0) 
3 (3.0) 
2 (2.0) 
1 (1.0) 

 
96**(89.7) 
8 (7.5) 
2 (1.9) 
1 (0.9) 

 
99**(93.4) 
5 (4.7) 
2 (1.9) 
0 (0) 

 
103 (93.6) 
4 (3.6)  
3 (2.7) 
0 (0) 

Analgesic use in past 24 hours (not 
specific to post-surgical pain) 
     Paracetamol  
          Mean daily dose (g) 
     Opioids (mg MEQ) 
          Mean daily dose (range)  

 
 
75 (75.0) 
3.6g 
18 (18.2) 
12.5 (2.5-30) 

 
 
48 (44.3) 
2.8g 
2 (1.9) 
38.5 (7.5-
69.5) 

 
 
35 (31.4) 
2.5g 
5 (4.8) 
31.4 (1-108.5) 

 
 
36 (32.7) 
2.4g 
6 (5.5) 
 21.0 (2.6-60) 

** the restrictions on their movement were dictated by surgeons rather than pain being the main factor 
affecting participation in hobbies.  
Note: patients often rated that on average they had no pain over the previous seven days, however they 
may have had short last pain associated with movement or sneezing, which they rated in worst level of 
pain experienced in the previous seven days. 
G: Gram; mg MEQ: milligram morphine equivalence/day 

 

Self-reported average pain intensity at 12 months were low, with 16.4% of patients reporting 

pain. Pain at 12 months had no effect on the patient’s ability to perform activities of daily living 

or to walk 100m. PPP affected 6.3% of the participants’ ability to undertake hobbies, and in 10.0% 

their ability to sleep; however, in most cases these impacts were only reported as mild.  
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4.5 Discussion 

This is the first published Australian study evaluating post-sternotomy pain and the first study 

we are aware of that comprehensively documents the sub-acute phase following a sternotomy.  

We found the 12-month prevalence of PPP to be 34.5% however this took into account pain that 

was short lived and associated with a particular activity or movement.  Only 16.4% of patients 

reported experiencing pain, on average, every day at the sternotomy site. Taking into account the 

differences in the way questions were asked of participants and the classification of persistent 

pain, the results are reasonably consistent with prospective studies of similar duration in other 

countries (418, 419, 428).  

Undermanagement of pain in the acute phase immediately following surgery is a known risk 

factor for the development of pain at 12 months (419). This current study demonstrated better 

pain control than was recently reported in a Norwegian study (429); this difference was perhaps 

explained by the opioid consumption in the 48 hours following surgery being nearly four times 

higher in this study than the Norwegian study. Although nearly half of the patients reported 

moderate to severe pain on movement following surgery and 8.6% suffered moderate-severe 

pain at rest, average pain intensity in the 48 hours following surgery were not associated with 

pain persisting at 12 months and this may be explained by the high use of PCA possibly reducing 

central sensitisation occurring.  

Previous studies following patients who underwent orthopaedic surgery or experienced an 

orthopaedic trauma have indicated that high pain intensity during the sub-acute phase following 

hospital discharge increased the risk of pain persisting to 6-12 months (206-208).  No study has 

previously studied the sub-acute period in depth following a sternotomy to identify if high pain 

intensity persist, for how long for and what impact this has on long-term pain.  Despite a 

significant amount of pain reported following discharge by patients, moderate-severe pain 

following discharge was not associated with pain at 12 months for this cohort.  However further 

research evaluating whether more intensive pain management following discharge results in a 

reduction of the incidence and severity of pain persisting at 12 months is still needed.   

Although pain intensity during the sub-acute period were not associated with pain at 12 months, 

reported neuropathic pain symptoms at three months were associated with pain at 12 months. 

Furthermore, patients who reported experiencing on average pain at 12 months were more likely 

to have a DN4 score of greater than three. This is not surprising as PPP is often associated with 

neuropathic symptoms, although the incidence was higher in this study than others (430).  It is 

acknowledged however, that the 7-point DN4 scale is not as specific as the 10-point scale 

incorporating a physical examination. Nonetheless, the 7-point scale provides an easy to 

administer screening test, which could be easily incorporated as part of a follow-up procedure to 



54 

identify at risk patients.  Additionally, neither pregabalin nor gabapentin were used routinely in 

the immediate postoperative period.  This is despite some evidence they can improve acute pain 

(340, 341, 431) and potentially reduce the incidence of persistent pain following surgery (342); 

although this evidence is currently conflicting, and requires further studies to ascertain what role 

gabapentinoids have in the management of acute and persistent post-operative pain.  

Thus, there is a clear impetus to increase the amount of follow-up undertaken to identify those at 

high risk of developing neuropathic pain and improve the pain management of patients who 

undergo surgery and are then discharged home. Providing more intensive pain management 

following discharge from hospital has the potential to improve patients’ QOL and physical 

function.  Furthermore, in this cohort, improved pain control may facilitate engagement and 

capacity to participate in cardiac rehabilitation after surgery and potentially reduce mortality, 

morbidity and hospital readmissions related to cardiovascular disease (432-434). However, 

treating older patients’ pain, such as those in this study, has a number of barriers.   Once patients 

are discharged home they self-manage this pain.  Factors including fear of addiction to medication 

and reserving analgesics for severe pain only have been previous noted as reasons for lower 

analgesic use in older populations (435-437) and participants in our study also raised these 

concerns. Therefore, any approach to improving pain management during the subacute phase 

after discharge from hospital must include patient education to allay concerns and reduce 

barriers to appropriate use of analgesics.   

In our study, younger age, poorer self-rated health, previous persistent musculoskeletal pain, and 

a higher number of pain sites were all associated with pain persistence at 12 months, which is 

consistent with the factors previously identified as increasing the risk of PPP (81, 82, 141-144, 

438-440).  Previous studies have indicated that pre-operative anxiety was a risk factor for acute 

pain and possibly persistent pain as well, although the results are variable (200).  In this study a 

greater proportion of patients who had moderate-severe pre-operative anxiety did have 

moderate-severe pain at 12 months (20.1% versus 40.2%) however this was only trending 

towards statistical significance (p=0.06).  Potentially if the sample size had been met this would 

have been statistically significant between the groups.  Theoretically conducting a minority of 

initial baseline surveys following surgery may have resulted in slightly different levels of reported 

pre-operative anxiety affecting this result.  Alternatively potentially anxiety may be less of a risk 

factor in older patient cohorts such as this one. Nonetheless, early screening of patients at pre-

assessment clinics to identify those patients with poor self-rated health and pre-operative 

anxiety, and referring them to a psychologist prior to surgery could aid in reducing the risk of 

developing PPP in the future.   
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There are a number of strengths to this study related to the prospective methodology; in 

particular, the avoidance of recall bias. The main limitation was the small sample size, potentially 

underestimating the effect of some variables, namely pre-operative anxiety and stress, which 

were both trending towards statistical significance. However, this study demonstrates that pain 

following sternotomy is a significant problem, with over one-third of patients still experiencing 

pain at the operation site 12-months postoperatively. Positively, most patients reported that PPP 

only had a limited detrimental effect on their functional ability.  

The results of this study demonstrate the need for increased education of patients around pain 

management after discharge; the best way to overcome these barriers and optimise pain 

management warrants further investigation. There is also a need for future research to evaluate 

whether more intensive and increased reliance on multimodal pain management (including 

gabapentinoids) following discharge helps reduce both the prevalence and severity of persistent 

post-sternotomy pain at 12 months.  The optimal way to do this, whether through more face-to-

face consultations or regular follow-up phone calls with health care practitioners with additional 

pain-related training, should be evaluated further.  Finally, the early identification of those 

patients with symptoms consistent with neuropathic pain should also occur to ensure that higher 

risk patients are identified early and managed more closely.  As the most effective treatment for 

persistent pain is preventing it occurring in the first place, early identification and management 

of high-risk patients is imperative to improving patient outcomes. 
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Chapter 5: Persistence of pain and functional impairment following orthopaedic surgery: 

a prospective 12 month observational cohort study 

 

All of the research contained within this chapter has been published as Veal FC, Bereznicki LR, 

Thompson AJ, Peterson GM, Orlikowski CE, “Persistence of pain and functional impairment 

following orthopedic surgery: a prospective 12 month observational cohort study” Medicine 

(Baltimore): Analytical Reviews of General Medicine, Neurology, Psychiatry, Dermatology and 

Pediatrics, 94 (36) doi:10.1097/MD.0000000000001498 ISSN 0025-7974 (2015).  

 

5.1 Abstract 

Objective: The aim of this study was to document the level of pain and physical function in the 12 

months following orthopaedic surgery. 

Methods: An observational prospective cohort study was undertaken, following 87 patients 

(mean age 62.4 years (18-92); 47.1% male) who required orthopaedic surgery at the RHH, 

Tasmania, Australia. Following an initial survey, patients were telephoned at ten days, six weeks, 

three months and 12 months after discharge. 

Results: Post-discharge pain intensity were high with 97.4% of patients suffering pain at 10 days, 

81.2% at six weeks and 79.5% at three months.  Pain affected the ability to undertake activities 

of daily living for 32.7% and 20.0% of patients at 10 days and six weeks respectively. Twelve 

months after discharge, 65.5 % of patients reported pain persisting at the surgical site, with 

29.9% of all patients suffering moderate-severe incidental pain; and nearly one quarter of 

patients reported pain affected their sleep or activities of daily living.  Average pain intensity 

rated as moderate-severe at 10 days (p=0.01) and six weeks (p=0.02) and neuropathic pain 

symptoms at three months (30.2% vs 10.3% p=0.03) and 12 months (30.4% vs 4.9% p=0.01) 

were associated with persistent pain at 12 months. 

Discussion: Pain in the period following discharge from hospital is significant and undermanaged. 

Additionally, moderate-severe pain following discharge, and neuropathic pain symptoms at three 

months were associated with persistent pain at 12 months.  These findings have important 

implications for improving QOL as well as potentially preventing persistent pain. 

 

5.2 Introduction 

Up to 80% of patients undergoing surgery will experience acute postoperative pain (390).  Under 

management of postoperative pain is common (394) and can increase the risk of persistent pain 

(82, 388), poor healing, venous thromboembolism, myocardial infarction, readmission to hospital 

http://dx.doi.org/10.1097/MD.0000000000001498
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and extended length of hospital stay (391-393).  One study found that following discharge from 

hospital for a surgical procedure, patients’ pain intensity often got worse (394).  Another study 

evaluating post-discharge pain after a total knee arthroplasty (204) found that one month after 

discharge 52% of patients reported moderate pain and 16% severe pain whilst walking.  Thus 

the issue of post-discharge pain is significant and can decrease QOL and ability to participate in 

rehabilitation activities.  

High opioid consumption following surgery and increased levels of acute postoperative pain are 

known risks factors for PPP (82).  Pain relief in the period following discharge from a surgical 

unit is potentially more complicated to manage than that during the inpatient phase.  Patients are 

in charge of their own medication, there is sometimes a gap (perceived or actual) in terms of who 

is responsible for treating the patient (GP or surgeon), and there may be a reduction in the 

potency or dosing frequency of opioid analgesics when patients transition from an inpatient to 

home environment. The potential for an association between high pain intensity following 

hospital discharge after surgery or trauma, and pain and physical function at 12 months has 

received minimal attention in the literature (388, 389)..  To address this gap in the literature, we 

aimed to evaluate the level of pain, analgesic consumption and functional status of patients over 

the 12 months following orthopaedic surgery, and identify if higher pain intensity during the sub-

acute period (following discharge from hospital to three months after surgery) increase the risk 

of persistent pain at 12 months. 

5.3 Methods 

A prospective, observational study was conducted following patients who underwent 

orthopaedic surgery for a joint replacement or fracture repair at the RHH, a 550-bed hospital in 

Tasmania, Australia between January and December 2013. At the time of recruitment, 

participants were required to be an inpatient and either have undergone surgery within the past 

five days, or have been scheduled to undergo surgery during their admission. Exclusion criteria 

were patients aged less than 18 years, an inability to speak English, a history of dementia or 

suspected cognitive decline; and those who experienced a multi-trauma event, allowing the focus 

to be on one surgical site.  

At the point of recruitment an initial face-to-face survey was conducted (Appendix 6). 

Participants were then contacted by telephone ten days, six weeks, three months and 12 months 

after discharge from the orthopaedic ward (Appendix 4 and 5). If the initial attempt at contact for 

the ten day, six week or three month surveys was unsuccessful, the participant was telephoned 

daily for between five and ten days.  If the participant could not be reached after this time no data 

was collected for that time point and the participant was contacted at the next scheduled data 
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collection point. At 12 months, all participants were telephoned and where the initial attempt was 

unsuccessful, repeated calls were made for one month, before the participant was considered lost 

to follow up.   

During the initial survey basic demographic and clinical characteristics of the patient were 

collected including age, social history and previous pain conditions.  In addition, the Hospital 

Anxiety and Depression Survey (HADS) was administered at baseline. A HADS score of eight or 

more for anxiety or depression is considered to be clinically significant (441).  The PCS was also 

administered at baseline, with a PCS score of 30 or more considered to be clinically significant 

(170, 426).  Participants were also asked to rate their level of optimism (1 very pessimistic, 10 

very optimistic), health (1 very unhealthy, 10 very health), pain tolerance (1 copes very well with 

pain, 10 unable to cope with pain), fear of pain (1 not scared of pain, 10 very scared of pain) and 

whether they had support when discharged home during this initial interview. 

The participant’s medical notes were reviewed to collect information about intraoperative and 

acute postoperative pain and its management, as well as medications and medical conditions on 

admission. The information collected during the follow-up interviews included the average and 

the worst levels of pain over the previous week as well as a number of aspects regarding physical 

function including sleep and ADLs. Analgesic use in the 24 hours prior to the interview was also 

recorded (irrespective of the indication for use) and opioid doses were converted to oral MEQ 

(299).  At three and 12 months the 7-item DN4 questionnaire was also administered; a score of 

three or more on the seven point scale was classified as being consistent with pain of neuropathic 

origins (427). 

 

Analysis was performed using SPSS Statistics 20 for Windows (SPSS Inc., Chicago, Il, USA).  Chi-

square and Mann-Whitney U tests were undertaken to evaluate for group differences.  

Associations between baseline demographics, clinical characteristics, intraoperative and 

postoperative factors as well as pain scores at different time points were tested against those who 

experienced pain at 12 months and those who did not.  A p-value of <0.05 was considered to be 

statistically significant. The University of Tasmania’s Health and Medical Research ethics 

committee granted approval for this project and all patients gave informed consent to participate 

in this study.   

5.4 Results 

One hundred and twenty patients were approached for inclusion in the study, with 101 patients 

agreeing to participate.  Fourteen patients were subsequently excluded for the following reasons: 

death (1); withdrawal from the study due to ill health/personal reasons (7); lost to follow-up (5); 

required further surgery (1).   
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Table 8 shows the demographics and clinical characteristics of the participants.  There were no 

statistically significant differences in relation to baseline characteristics between those who 

experienced on average, at least mild pain at 12 months and those who did not experience pain.  

The use of intraoperative ketamine was significantly different between the groups, with patients 

prescribed intraoperative ketamine being more likely to have pain persisting at 12 months 

(34.8% vs 14.6% p=0.03). Patients who were administered regular paracetamol postoperatively 

appeared less likely to experience pain at 12 months, although this was not statistically significant 

(p=0.07). Persistent pain at 12 months was associated with moderate-severe levels of pain (on 

average) at 10 days (p=0.01) and six weeks (p=0.02); and also with a DN4 score of three or more, 

at three months (p=0.03) and 12 months (p=0.01).  
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Table 8 Baseline demographics and clinical characteristics according to pain at surgical site at 
12 months following surgery (n=87) 
 

Variable No pain at surgical 
site 12 months 
following surgery 
n= 41 

Pain surgical site at 
12 months 
 
n=46 

P 
value 

Baseline characteristics 
Median age in years (IQR)  65 (50-76) 63 (57-71.5) 0.81 
Female (%) 21 (51.2) 25 0.77 
Education level (%) 
     University/diploma 
     Completed year 12 
     <High school 

 
14 (34.2) 
16 (39.0) 
11 (26.8) 

 
8 (17.4) 
24 (52.2) 
14 (30.4) 

 
0.19 

Married/de-facto (%) 19 (46.3) 26 (56.5) 0.34 
Operation type (%) 
     Elective joint replacement 
     Emergency hip arthroplasty 
     Dynamic hip screw/intramedullary nail 
     Open reduction and internal fixation 

 
19 (46.3) 
5 (12.2) 
4 (9.8) 
13 (31.7)  

 
19 (41.3) 
2 (4.3) 
9 (19.6) 
16 (34.8) 

 
0.36 

Emergency surgery (%) 22 (53.7) 27 (58.7) 0.64 
Pre-operative PCS ≥ 30 (%) 8 (19.5) 8 (17.4) 0.80 
Pre-operative anxiety (HADS ≥ 8) (%) 13 (31.7) 19 (41.3) 0.35 
Pre-operative depression (HADS ≥ 8) (%) 8 (19.5) 7 (15.2) 0.60 
Median number of medications (IQR) 4 (1.5-7) 4 (2-8.3) 0.54 
Median number of medical conditions (IQR) 4 (2.0-5.5) 4 (2-6.3) 0.56 
Previous pain causing condition (%) 31 (75.6) 37 (80.4) 0.59 
Pre-existing regular use of analgesics (%) 24 (58.5) 30 (65.2) 0.52 
Pre-existing use of opioid containing 
analgesics 

7 (17.1) 5 (10.9) 0.40 

Number of pain sites 1.0 (0.5-2.0) 2.0 (1.0-3.0) 0.09 
Duration of previous pain 
No pain 
      ≤2 years 
      2-5 years 
      5-10 years 
      ≥10 years 

 
10 (24.4) 
3 (7.3) 
6 (14.6) 
11 (26.8) 
11 (26.8) 

 
9 (19.6) 
3 (6.5) 
11 (23.9) 
6 (13.0) 
17 (37.0) 

 
0.41 

Self-rated optimism 7.0 (5.5-8.3) 8.0 (5.8-9.0) 0.52 
Self-rated health 7.0 (5.0-8.0) 7.0 (5.0-8.0) 0.58 
Self-rated pain tolerance 3.3 (2.0-5.0) 3.0 (2.0-4.2) 0.51 
Self-rated fear of pain 1.0 (1.0-4.3) 1.8 (1.0-5.6) 0.38 
Smoking 6 (14.6) 7 (15.2) 0.94 
Alcohol 0 (0-3.0) 2.0 (0.0-10.0) 0.06 
Support on discharge 37 (90.2) 39 (84.8) 0.44 

Intraoperative factors 
Median Intraoperative opioid (mg) use (IQR) 49.0 (20.0-75.9) 58.9 (26.9-77.5) 0.83 
Intraoperative 40mg parecoxib use (%) 13 (31.7) 16 (34.8) 0.76 
Intraoperative ketamine use (%) 6 (14.6) 16 (34.8) 0.03 
Epidural (%) 2 (4.9) 6 (13.0) 0.19 
Regional nerve block (%) 9 (22.0) 11 (23.9) 0.83 
Intraoperative local anaesthetic use (%) 11 (26.8) 10 (21.7) 0.58 
Intraoperative IV paracetamol 7 (17.5) 11 (23.9) 0.47 
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Postoperative (in hospital) factors 
Use of PCA (%) 21 (51.2) 26 (56.5) 0.62 
Median pain on movement in the 48 hours after 
surgery (11 point numerical scale)  (IQR) 

2.8 (0.5-4.7) 3.9 (1.9-5.2) 0.10 

Median pain at rest in the 48 hours after surgery 
(11 point numerical scale) (IQR) 

2.0 (0.5-4.1) 2.8 (1.0-4.0) 0.68 

Median postoperative opioid consumption (oral 
MEQ/day) (IQR) 

139.0 (70.0-204.0) 159.5 (74.4-
238.0) 

0.46 

Use of postoperative ketamine (%) 3 (7.3) 5 (10.9) 0.57 
Use of postoperative regular oral paracetamol 
(%) 

39 (95.1) 38 (82.6) 0.07 

Use of Postoperative oral regular NSAID (%) 10 (24.4) 11 (23.9) 0.96 
Reviewed by the APS (%) 22 (53.7) 30 (65.2) 0.27 
Postoperative gabapentinoid 1 (2.4) 1 (2.2) 0.93 

Follow-up factors 
Moderate to severe average 10 day pain 9 (24.3) 25 (59.5) 0.02 
Moderate to severe average 6 week pain 3 (8.1) 13 (29.5) 0.02 
Moderate to severe average 3 month pain 3 (7.3) 8 (18.2) 0.14 
DN4 ≥3 at 3 months 4 (10.3) 13 (30.2) 0.03 
DN4 ≥3 at 12 months 2 (4.9) 14 (30.4) 0.01 

N: number; IQR: interquartile range; APS: Acute Pain Service; PCS: Pain Catastrophizing Scale; 
HADS: Hospital Anxiety and Depression Scale; PCA: patient controlled analgesia MEQ: morphine 
equivalence/day; mg: milligram; NSAID: non-steroidal anti-inflammatory agent; DN4: Douleur 
Neuropathique 4 

 

Table 9 shows the level of pain, physical function and analgesic use across the 12-month follow-

up period.  At 10 days, 97.4% of participants reported pain, with 43.6% experiencing moderate-

severe pain on average.  Pain affected 69.3% of patients’ ability to sleep and 38.5% of patients’ 

ability to undertake ADLs. Analgesic use was high with 80.8% taking paracetamol and 56.4% 

taking opioids; 97.1% of participants with moderate-severe average pain used analgesics at ten 

days. 
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Table 9 Pain scores and physical capabilities across the follow-up period 

Time period 10 days  
n= 78 (%) 

6 weeks 
n=80 (%) 

3 months 
n=83 (%) 

12 months 
n=87 (%) 

Pain – worst in past week 
     None 
     Mild 
     Moderate 
     Severe 

 
2 (2.6) 
16 (20.5) 
29 (37.2) 
31 (39.7) 

 
15 (18.7) 
29 (36.3) 
25 (31.3) 
11 (13.7) 

 
17(20.5) 
36 (43.3) 
19 (22.9) 
11 (13.3) 

 
30 (34.5) 
31 (35.6) 
16 (18.4) 
10 (11.5) 

Pain – average over last week 
     None 
     Mild 
     Moderate 
     Severe 

 
4 (5.1) 
40 (51.3) 
31 (39.7) 
3 (3.9) 

 
22 (27.5) 
42 (52.5) 
15 (18.7) 
1 (1.3) 

 
29 (34.9) 
43 (51.8) 
10 (12.1) 
1 (1.2) 

 
41 (47.2) 
33 (37.9) 
11 (12.6) 
2 (2.3) 

Effect of pain on sleep 
     None 
     Mild 
     Moderate 
     Severe 

 
24 (30.8) 
29 (37.2) 
19 (24.3) 
6 (7.7) 

 
41 (51.2) 
22 (27.5) 
9 (11.3) 
8 (10.0) 

 
52 (62.7) 
22 (26.5) 
7 (8.4) 
2 (2.4) 

 
66 (75.9) 
15 (17.3) 
3 (3.4) 
3 (3.4) 

Effect on ADLs 
     None 
     Mild 
     Moderate 
     Severe 

 
49 (62.8) 
17 (21.8) 
8 (10.3) 
4 (5.1) 

 
64 (80.0) 
12 (15.0) 
3 (3.8) 
1 (1.3) 

 
63 (75.9) 
17 (20.5) 
1 (1.2) 
2 (2.4) 

 
66 (75.9) 
15 (17.2) 
4 (4.6) 
2 (2.3) 

Effect on walking 100m** 
     None 
     Mild 
     Moderate 
     Severe 
     N/A 

 
17 (21.8) 
8 (10.2) 
3 (3.9) 
17 (21.8) 
33 (42.3) 

 
30 (37.5) 
12 (15.0) 
6 (7.5) 
6 (7.5) 
26 (32.5) 

 
53 (63.9) 
13 (15.7) 
3 (3.6) 
5 (6.0) 
9 (10.8) 

 
72 (82.8) 
8 (9.2) 
0 (0) 
7 (8.0) 
0 (0) 

Effect on participating in 
hobbies* 
     None 
     Mild 
     Moderate 
     Severe 
     N/A 

 
18 (23.1) 
3 (3.8) 
2 (2.6) 
10 (12.8) 
45 (57.7) 

 
34 (42.5)  
4 (5.0) 
4 (5.0) 
4 (5.0) 
34 (42.5) 

 
48 (57.9) 
9 (10.8) 
2 (2.4) 
4 (4.8) 
20 (24.1) 

 
69 (79.3) 
8 (9.2) 
3 (3.4) 
7 (8.1) 
0 (0) 

Analgesic use in past 24 hours 
(not specific to post-surgical 
pain) 
     Paracetamol  
          Mean dose (g) (range) 
     Opioids (mg MEQ)  

  Mean dose (range) 

 
 
 
63 (80.8) 
3.0 (0.5-5.3) 
44 (56.4) 
27.3mg (2.5-
90) 

 
 
 
50 (62.5) 
2.3 (0.5-4.0) 
29 (36.3) 
23.2 (1.9-82.5) 

 
 
 
40 (48.2) 
2.6 (0.5-4.0) 
22 (26.5) 
28.2 (7.5-105) 

 
 
 
33 (37.9) 
2.4 (0.5-5.0) 
17 (19.5) 
36.6 (3.75-135) 

* N/A: not applicable - At 10 days, 6 weeks, and 3 months, pain was often not affecting the patient’s ability 
to walk or undertake hobbies rather the doctor’s directions or injury restrictions prevented the patient 
from undertaking these task.  Thus patients rated these as pain having no effect on the ability to 
undertake those activities.  
N: number; MEQ: morphine equivalence/day; mg: milligram 

 
 
At six weeks, 20.1% of participants experienced on average moderate-severe pain.  Pain affected 

48.8% of patients’ ability to sleep and 20.3% of patients’ ability to undertake ADLs.  Amongst 

those with moderate-severe pain, 94.1% reported taking analgesia.  
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By three months, pain intensity continued to improve, although 65.1% of participants were still 

experiencing some pain, with 13.3% experiencing moderate-severe average pain. At three 

months, 37.3% of patients found pain at the surgical site affected their sleep and 24.1% found 

pain affected their ability to undertake ADLs. Analgesics were taken by 90.1% of participants with 

moderate-severe average pain.  

At 12 months, 65.5% of participants reported at least mild pain during the week prior to the 

follow-up, with 14.9% of participants experiencing moderate-severe average pain. Nearly one 

quarter of participants reported that pain was adversely affecting their sleep, and/or their 

ability to perform ADLs. Analgesics were taken by 84.6% of participants with moderate to 

severe average pain, with 61.5% of this group taking an opioid. Four people with a DN4 of three 

or more at 12 months were taking opioids dosages ranging from 30mg to 135mg MEQ/d.  

5.5 Discussion 

This study followed 87 people for a twelve-month period after they underwent orthopaedic 

surgery. The level of pain as well as functional impairment following orthopaedic surgery was 

considerable. At 12 months, over 50% of patients reported experiencing some persistence of pain 

at the surgical site in the previous week. The use of analgesics, although generally high 

throughout the follow up period, was still sub-optimal in some cases, with a number of 

participants experiencing moderate-severe pain but not taking analgesia.  This study also found 

that moderate-severe average pain scores during the sub-acute period following hospital 

discharge was associated with pain 12 months following surgery. This finding is supported by 

other studies that found pain at discharge (206), high pain intensity in the first month after a hip 

fracture surgery (208) and pain at three months following a major trauma (207) all were 

associated with persistent pain beyond six to 12 months.  

There is clear evidence that the management of pain after discharge is an area that requires 

increased attention, not only with regard to the impact this has on persistence of pain 12 months 

following surgery, but also to improve the QOL and functional status of patients. A range of actions 

would be required to achieve this objective including greater patient education regarding 

management of postoperative pain and when to seek further assistance with pain management 

as well as additional follow up with the health care practitioners following discharge.       

There were no statistically significant differences between the groups in relation to baseline 

demographics, however this may be due to the small sample size.  The apparently 

counterintuitive finding that participants prescribed ketamine in the intraoperative period were 

more likely to have pain at 12 months is potentially due to anaesthetists identifying these patients 
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as being at a higher risk of acute or persistent pain.  Amongst those patients who did not receive 

regular postoperative paracetamol, 80.0% had persisting pain at 12 months, although this 

association was not statistically significant due to the small sample size.  Considering the good 

safety profile of paracetamol and evidence suggesting it reduces opioid consumption following 

surgery (442), it is concerning to see ten patients were not prescribed regular paracetamol 

postoperatively. 

A DN4 of three or more at three months was associated with pain at 12 months; and for those 

with pain at 12 months, a DN4 of three or more was common.  This was not surprising as a 

number of studies have identified persistent postoperative pain often has a neuropathic 

component (82, 430, 443).   Despite this, the use of gabapentinoids postoperatively was minimal, 

even though some studies have indicated that it can reduce acute postoperative pain and opioid 

consumption (340, 341, 431) and PPP (342). Further research into the role, optimal dose and 

duration of postoperative use of gabapentinoids is needed; however, increased use of 

gabapentinoids and early identification and management of those with neuropathic symptoms 

may potentially aid in reducing the incidence and severity of persistent pain following surgery.   

There are a number of strengths to this study, including the prospective nature and high 

participant retention rate throughout follow-up. This study could have been improved through 

the additional recording of discharge advice from the hospital based on medical notes to identify 

if patients followed this advice, as well as physiotherapy intervention following discharge to 

ascertain if this affected outcomes also.  Whilst the small sample size is a limitation that needs to 

be acknowledged; this study nonetheless shows that pain and disability in the post-discharge 

period following orthopaedic surgery is considerable and undermanaged.  In addition, we found 

that moderate-severe average pain scores at ten days and six weeks postoperatively, were 

associated with pain persisting at 12 months. These findings have important implications for 

improving QOL during this period as well as potentially preventing PPP. This study highlights the 

need for additional research to evaluate whether increased intervention regarding pain 

management following hospital discharge can improve pain outcomes and physical function 12 

months after orthopaedic surgery.   
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Chapter 6: Use of opioid analgesics in older Australians 

 

All of the research contained within this chapter has been published as Veal FC, Bereznicki LRE, 

Thompson AJ, Peterson GM, “Use of opioid analgesics in older Australians”, Pain Medicine, 2015: 

16 (8) pp. 1519-27. doi:10.1111/pme.12720  

 

6.1 Abstract 

Background: Persistent pain is a common complaint in elderly patients.  However, 

pharmacological management strategies, including the use of opioids, are complicated in elderly 

patients due to comorbidities, polypharmacy, and the risk of adverse events.  

 

Objective: To identify potential medication management issues associated with the use of opioids 

for persistent pain in elderly Australians.   

 

Design: Retrospective cross-sectional review of the utilisation of analgesics in 19,581 people who 

underwent a medication review in Australia between 2010-2012 was undertaken.   

 

Results: The average age of the population was 77±13 years. Opioid analgesics were documented 

as being taken by 31.8% patients, with 22.1% patients taking these regularly. Three major 

medication management issues were identified. Of patients documented as taking regular opioid 

analgesics, only 49.1% were recorded as also taking regular paracetamol at a dose of 3-4g/day. 

Concurrent use of anxiolytics/hypnotics amongst those taking regular opioid analgesics was 

common (45%). Finally, only 60% of those taking regular opioid analgesics were also taking a 

laxative.     

 

Conclusion: A pragmatic, quick reference guide for the pharmacological management of 

persistent pain in older people is needed. It should emphasise the initial use of optimised non-

opioid analgesia, highlight the risk of anxiolytics/hypnotics contributing to falls and fractures in 

people taking opioid analgesics, and the need for concurrent laxatives in people taking regular 

opioids.  

 

6.2 Introduction 

Up to 80% of ACF residents and 50% of older persons living in the community suffer from 

persistent pain (444). Persistent pain is a difficult condition to treat effectively in any population.  

However, pain management in older patients has a number of additional challenges including 

polypharmacy increasing the likelihood of drug-drug interactions, comorbidities increasing the 

http://dx.doi.org/10.1111/pme.12720
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likelihood of drug-disease interactions.  As well as changes and variability in the 

pharmacokinetics and pharmacodynamics of analgesics (108), changes in perception of pain 

(101), and patient related barriers to pain management (445).     

 

Clinical guidelines often focus on which patients are good candidates for opioid analgesics and 

provide limited guidance as to what medications should be co-prescribed with opioid analgesics 

and at what dose. Opioid analgesics are not recommended as first-line treatment or in isolation 

of other pharmacological and non-pharmacological treatment options (108, 297, 312, 313). Yet, 

opioid analgesics are increasingly prescribed for the management of persistent pain, 

demonstrated by the dramatic increase in their use (21-24) and treatment duration (22, 27).  In 

line with this increasing use, there has been a trend towards increasing rates of deaths associated 

with opioid analgesic use (27-29), proportionally to the opioid dose being taken (27, 318). For 

non-cancer pain, Australian guidelines recommended a maximum opioid dose equivalent to 100-

120mg of oral MEQ per day (94, 312). However, the risk of overdose and adverse events, such as 

falls and fractures, exists at doses significantly lower than this recommended maximum (319, 

329, 446). 

 

In Australia, the PBS (447), which is the national formulary for government subsidised medicines, 

generally lists opioids as restricted for the management of “severe disabling pain not responding 

to non-narcotic analgesics”.  The restriction is silent on the issue of co-prescription of non-opioid 

analgesics. Despite this restriction, a recent Australian study evaluating the PBS prescriptions 

dispensed for veterans in Australia found that 34% of community patients and 20% of ACF 

residents commenced on oxycodone had not received non-opioid analgesics in the previous four 

months (382).   

 

This study aimed to identify potential medication management issues in relation to the use of 

opioid analgesics in the treatment of persistent pain amongst older Australians undergoing a 

medication review, and suggest ways to improve the management of persistent pain.   

 

6.3 Methods 

A retrospective cross-sectional study of people undergoing medication reviews in Australia was 

undertaken. In Australia, two forms of pharmacist-conducted comprehensive medication reviews 

are undertaken, HMR for community dwelling patients with multiple medications and/or 

comorbidities and RMMR for any permanent ACF residents.  
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Pharmacists can choose to enter data from these reviews into different software programs to aid 

in assessing patient therapy and report writing.  Medscope™ is one such software system.  All 

patient records in the Medscope™ database as of June 2012 were included in this review.   The 

extract, contained 19,996 de-identified medication reviews conducted between January 2010 and 

June 2012; 382 reviews were excluded as they included no medical history.   

 

Patient’s date of birth and review, gender, allergies and medical history, type of review 

undertaken (HMR or RMMR) and medications prescribed (or purchased over-the-counter), 

including dose and directions, were included in the database.   

 

Opioids that were prescribed for non-pain indications were excluded from the study, namely 

methadone liquid, dihydrocodeine and pholcodine cough mixtures and codeine linctus if the 

directions indicated it was prescribed for non-pain symptoms (e.g. cough). All regularly-dosed 

(RD) opioids were converted to the daily oral MEQ based on an Australian conversion table (299).  

Non-opioid analgesics, paracetamol, NSAIDs (including aspirin ≥300mg/day) and topical anti-

inflammatories were recorded. Paracetamol was defined as optimised if a daily dose of 3-4g was 

prescribed and taken regularly (219).  Concurrent use of anxiolytics and hypnotics 

(benzodiazepines and non-benzodiazepines) and adjuvant therapies, including gabapentinoids 

(pregabalin and gabapentin) and TCAs, were also evaluated. 

 

A number of medical conditions have been associated with differences in opioid prescribing or 

risk factors in previous studies and these were reviewed. They included a history of falls (327), 

fractures (327), osteoporosis (448), congestive heart failure (CHF) (449), respiratory disease 

(450), history of substance or alcohol abuse (154, 229) and a history of depression and/or anxiety 

(154).  Charlson Comorbidity Index (CCI) (451) was calculated for all patients.  Pain was classified 

as either musculoskeletal pain or pain not otherwise specified (NOS) which included pain 

conditions or descriptions such as neuropathic/nerve pain, chronic pain, pain (unspecified). 

 

Analysis was performed using SPSS Statistics 20 for Windows (SPSS Inc., Chicago, Il, USA).  Chi-

square analysis and Mann-Whitney U tests were undertaken to evaluate differences between 

patient groups.  Ethics was granted from the Social Science Human Research Ethics Committee, 

University of Tasmania. 

 

6.4 Results 

Table 10 includes patient demographics.  Analgesics (non-opioid and opioid), excluding topical 

anti-inflammatories, were documented as being taken by 15,823 (80.8%) patients reviewed; 
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6,235 (31.8%) reviews documented opioid use, with 4,334 (22.1%) patients taking RD opioids. 

Oral NSAID use was relatively low; meloxicam and celecoxib were the most commonly prescribed 

NSAIDs followed by ibuprofen, diclofenac and naproxen. Table 11 shows the use of analgesics for 

patients recorded as taking RD opioids; this table includes these patients’ regular and as required 

medications.  Of those patients taking RD opioids and anxiolytics/hypnotics, temazepam was 

most frequently used followed by diazepam, oxazepam and alprazolam; only 44.1% of those 

taking an anxiolytic or hypnotic had a documented history of anxiety and/or depression or 

insomnia.   

 

There was no statistically significant association between the MEQ/d for RD opioid analgesics 

and a history of falls (p=0.88), fractures (p=0.73), osteoporosis (p=0.98), congestive heart failure 

(p=0.94) or respiratory disease (p=0.14). However, for people in ACFs, a history of osteoporosis 

increased the daily RD opioid dose (85.8mg versus 75.1mg p=0.037).  People with a history of 

depression and/or anxiety had a statistically significant higher mean daily RD opioid analgesic 

dose compared with those without such a history (91.1mg versus 71.3 mg; p=0.003).  Similarly 

people with a history of substance or alcohol abuse had a statistically significant higher mean 

daily RD opioid dose compared to those without a history of abuse (83.8mg versus 79.4mg, 

p=0.002).  For people with a history of musculoskeletal pain the RD opioid dosage was 59.5mg 

compared to 55.9mg for those who did not have musculoskeletal pain (p<0.001).  Pain NOS had 

significantly higher RD daily doses of opioids, than those who did not have pain NOS (76.9mg 

versus 51.6mg p<0.001). 
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Table 10 Demographics, medical conditions and analgesics used of the study population 

 
Variable 

Community 
n=12,272 (%) 

ACF 
n=7309 (%) 

Overall 
n=19581 (%) 

Age in years (±SD)** 72.5±12.9 84.4±9.1 77.0±13.0 
Male**  5136 (41.9) 2291 (31.3) 7427 (37.9) 

Disease states 
History of cancer (excluding non-
melanoma skin cancer) 

1130 (9.2) 700 (9.6) 1830 (9.3) 

History of musculoskeletal pain** 5627 (46.0) 2659 (36.4) 8286 (42.3) 
History of pain not otherwise specified** 2019 (16.5) 829 (11.3) 2848 (14.5) 
History of diabetes**  4420 (36.1) 1546 (21.2) 5966 (30.5) 
History of CHF** 1030 (8.4) 899 (12.3) 1929 (9.9) 
History of respiratory disease** 3436 (28.1) 1232 (16.9) 4668 (23.8) 
History of depression and/or anxiety** 3193 (26.0) 2616 (35.8) 5809 (29.7) 
History of substance or alcohol abuse 244 (2.0) 196 (2.7) 440 (2.2) 
Average CCI** 1.7±1.7 1.9±1.5 1.8±1.7 

Medications 
Taking analgesics (excluding topical anti-
inflammatories)** 

9189 (75.0) 6634 (90.8) 15823 (80.8) 

Taking paracetamol** 8449 (69.0) 6446 (88.2) 14895 (76.1) 
Taking optimised paracetamol** 2921 (23.9) 2905 (39.7) 5826 (29.8) 
Taking an NSAID** 2353 (19.2) 435 (6.0) 2877 (14.7) 
Using topical NSAIDs** 284 (2.3) 446 (6.1) 730 (3.7) 
Taking an opioid analgesic** 3393 (27.7) 2842 (38.9) 6235 (31.8) 
Taking an RD opioid analgesic** 2277 (18.6) 2057 (28.1) 4334 (22.1) 
Taking an anxiolytic/hypnotic** 3388 (27.7) 3033 (41.5) 6421 (32.8) 

Statistical analysis: comparing the analgesic usage between people in the community and 
people in ACF **p<0.001; *p<0.05 
SD: standard deviation; CHF: congestive heart failure; CCI: Charlson Comorbidity Index; NSAID: 
non-steroidal anti-inflammatory drugs; RD: regularly dosed. 
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Table 11 Analgesic use for patients prescribed regularly dosed opioid analgesics 

 Community 
n=2277 (%) 

ACF 
n=2057 
(%)
  

Overall 
n=4334 (%) 

Non-opioid analgesic use 
Paracetamol** 2011 (88.3) 1901 (92.4) 3912 (90.2) 
Optimised paracetamol** 971 (42.6) 1155 (56.1) 2127 (49.1) 
NSAIDs** 613 (26.9) 158  (7.7) 771 (17.8) 
Using a topical NSAIDs** 66 (2.9) 194 (9.4) 260 (6.0) 

Opioid analgesic use 
Median MEQ/d (mg) RD 
opioid dose (range mg)^ 

36.0 (0.65-1180) 30.0 (2-853) 30mg (0.65-1180) 

Mean MEQ/d RD dose* 58.6±80.9mg 56.9±78.0mg 57.8 ± 79.5mg  
Buprenorphine patch** 499 (21.9)  895 (43.5) 1394 (32.2) 
Oxycodone IR**  459 (20.2) 661 (32.2) 1121 (25.9) 
Codeine containing** 809 (35.5) 270 (13.1) 1079 (24.9) 
Oxycodone CR 508 (22.3) 474 (23.0) 982 (22.7) 
Tramadol** 647 (28.4) 156 (7.6) 803 (18.5) 
Fentanyl patch**  216 (9.5) 526 (25.6) 743 (17.1) 
Morphine CR*  161 (7.1) 113 (5.5) 274 (6.3) 
Morphine IR** 32 (1.4) 141 (6.9) 173 (4.0) 
Other opioids^ 182 (8.0) 214 (10.4) 396 (9.1) 

Other medications 
Laxatives/softener** 815 (35.8)  1698 (82.5) 2513 (60.0) 
Anxiolytics or hypnotics** 945 (41.5) 996 (48.4) 1941 (44.8) 
Taking an antidepressant* 1102 (48.4) 1066 (51.8) 2168 (50.0) 
Taking an SNRI** 274 (12.0) 162 (7.9) 436 (10.1) 
Taking a TCA** 378 (16.6) 177 (8.6) 555 (12.8) 
Taking a gabapentinoid** 64 (2.8) 22 (1.1) 86 (2.0) 

Note: Patients can appear in more than one row.  The average number of opioid analgesics 
taken by each person documented as taking an RD opioid was 1.6 as this table include as 
required and RD opioid analgesics. 
^ no statistical analysis was conducted on this variable 
Statistical analysis: comparing the analgesic usage between people in the community and 
people in ACF **p<0.001; *p<0.05 
NSAID: non-steroidal anti-inflammatory Drug; MEQ/d: morphine equivalence per day; RD: 
regularly dosed; IR: immediate release; CR: controlled release; SNRI: serotonin and 
noradrenalin reuptake inhibitor; TCA: tricyclic antidepressant 
 

6.5 Discussion 

Analgesic use was high in both the community and ACF population.  Approximately 80% of the 

population were documented as taking at least one analgesic, although the indication for use 

could be for chronic, intermittent or incidental pain, with paracetamol and opioids most 

commonly used. The finding that 22% of the reviews recorded RD opioid analgesics clearly 

demonstrates the extent of opioid usage in older Australians and is consistent with the 

increasing number of opioid prescriptions being supplied in Australia (21, 23). 

 

From Table 10 and 11 it can be seen there are substantial difference in the pattern of analgesics 

and adjuvant use between those in the community and those in ACFs.  The use of NSAIDs was 
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low, particularly ACF residents which is in line with guidelines which tend to recommend 

caution when using NSAIDs in older people restricting their use to the lowest effective dose for 

the shortest period of time (108, 219, 313).  TCA use was low in ACF residents, which is as 

expected based on guidelines recommending cautious use of TCAs due to the risk of side effects 

(108). For patients taking RD opioids, immediate release strong opioids (morphine and 

oxycodone) and patches (buprenorphine and fentanyl) were more frequently used in ACFs than 

the community, whereas in the community weak opioids (tramadol and codeine) were more 

commonly prescribed than in the ACFs.  The use of CR oxycodone was similar in both groups, 

with a slightly higher proportion of community patients taking CR morphine than those in ACFs. 

 

It is not unsurprising that the use of opioids in people with a history of depression and/or 

anxiety and those with a history of substance or alcohol abuse were higher and has previously 

been noted (154, 229).  Falls, fractures or osteoporosis (excluding those in ACFs) were not 

associated with variations in RD opioid dosage, which was slightly surprising, as these have 

been associated with higher level of persistent pain (448, 452), however this does not seem to 

have corresponded to a higher level of opioid consumption in this cohort.   

 

Overall paracetamol use was high with 90% of people prescribed regular opioids also taking 

paracetamol, however only 49.1% of these people were also taking optimised paracetamol, 

despite evidence suggesting that it improves pain control (453).  It has been established that 

multimodal analgesic regimens in acute postoperative pain reduce opioid requirements (442), 

and it is likely that this approach would reduce opioid analgesic requirements in persistent pain 

also.  Thus, it was encouraging to see that the levels of paracetamol use were higher in this study 

compared to previous Australian studies (379, 384, 452, 454); however, there is still significant 

room for improvement in this area. 

  

There was extensive use of anxiolytics/hypnotics concurrently with RD opioids. Nearly 50% of 

ACF residents and 41.5% of community patients prescribed regular opioids were also prescribed 

anxiolytics/hypnotics.  This is concerning given that anxiolytics and hypnotics are recommended 

for short term use and this combination, particularly in older people, further increases the risk of 

falls and fractures (327).   

 

Despite guidelines recommending the prophylactic use of laxatives for people taking long-term 

opioids (108, 219, 313), only 60% of the population were using laxatives indicating potentially 

sub-optimal management of opioid-induced constipation, especially in community based 
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patients.  Usage of laxatives was more common in ACF residents with only 35.8% of community-

based patients taking laxatives with concurrent regular opioids.   

 

Based on this research there appears to be a significant need for a pragmatic, quick reference 

guide for pain management in the elderly. Although the WHO are in the process of writing 

guidelines for the management of chronic non-malignant pain in adults (455), it is unclear the 

amount of detail that will be provided specifically talking about the management of pain in the 

elderly. As older people are at increased risk of adverse events from opioid analgesics, including 

confusion, respiratory depression, constipation, falls and fractures, which are compounded by 

high rates of comorbidities and polypharmacy, there is a need to ensure their pain is managed 

safely and effectively.  

 

In addition, multiple guidelines exist with information about “good” candidate patients for 

opioids; however, they are often laborious to read and provide limited practical information on 

what other medications should be co-prescribed or at what dose. Thus, there is a need for a quick 

reference pharmacological guideline for the management of pain in the elderly, including the 

recommended steps, co-prescribed therapies (such as non-opioid analgesics and laxatives) and 

recommended doses, as well as additional relevant information, such as opioid analgesic trial 

durations. These guidelines should emphasis the optimisation of non-opioid analgesia before the 

addition or escalation of opioid analgesics and the regular use of laxatives in people taking regular 

opioids. Furthermore, there should be an associated increase in prescriber education in these 

areas, as well as the avoidance of concomitant anxiolytics and hypnotics in people taking opioids.   

 

There are a number of strengths with this study, including the use of Australia-wide data, 

containing a comprehensive patient medical and medication history (including both over-the-

counter and prescription medications). However, there is the potential that data may have been 

incorrectly entered by the pharmacists undertaking the review, which cannot be verified.  There 

is also the potential that patients may take their medication differently to how it was documented 

in the medication review, which could both under- and over-estimate analgesic use. 

Unfortunately, the recommendations made by the pharmacists and which ones were 

implemented by the doctors was not recorded in the dataset; however, this would have helped 

inform the discussion around the QUM in this patient population.  Finally, due to the way that 

data was recorded, neither the duration of opioid analgesic use nor the specific indication for the 

analgesic could be ascertained.           
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In conclusion, it is concerning to find suboptimal use of paracetamol in combination with RD 

opioid analgesics in older Australians with persistent pain.  Furthermore, the widespread use of 

anxiolytics/hypnotics concurrently with opioid analgesics should prompt guidance in this area, 

given the associated increase in risk of falls and fractures.  

 

A pragmatic, quick reference guide for the pharmacological management of persistent pain in 

older people is needed. It should emphasise the initial use of optimised non-opioid analgesia, 

highlight the risk of anxiolytics/hypnotics contributing to falls and fractures in people taking 

opioid analgesics, and the need for concurrent laxatives in people taking regular opioids.  This 

strategy has the potential to improve care through better pain control whilst at the same time 

minimising the risks associated with opioid analgesics in older people, where the burden of 

persistent pain is significant.   
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Chapter 7: Pharmacological management of pain in Australian aged care facilities 

 

All of the research contained within this chapter has been published as Veal FC, Bereznicki, LR, 

Thompson AJ, Peterson GM, “Pharmacological management of pain in Australian aged care 

facilities”, Age and Ageing, 2014: 43 (6) pp. 851-856. doi:10.1093/ageing/afu072  

 

7.1 Abstract 

Background: Up to 80% of residents in ACFs experience pain, and previous studies have found 

that older patients with pain are often undertreated. Few studies have been conducted in 

Australia evaluating the use of analgesic therapy in ACF residents.  

 

Objective: To explore the use of analgesics amongst ACF residents, including independent 

predictors of analgesic use, evaluate analgesic use against pain management guidelines and 

identify potential medication management issues. 

 

Methods: A retrospective analysis of 7,309 medicines reviews conducted on Australian ACF 

residents was undertaken. Medication use was compared with published guidelines relating to 

the management of pain in elderly patients or ACF residents. Multiple variable logistic regression 

was used to identify independent predictors of analgesic use.         

 

Results: Nearly 91% of residents were prescribed analgesics. Of those, 2,057 residents were 

taking regular opioids (28.1%).  Only 50% of those taking regular opioids received regular 

paracetamol at doses of 3-4g/day.  The concurrent use of sedatives was high, with 33.3% of those 

taking regular opioids also taking an anxiolytic/hypnotic. 

 

Conclusion: There is a need to optimise the prescribing and administration of regular 

paracetamol as first line and continuing therapy for pain management in ACF residents, to 

potentially improve pain management and reduce opioid requirements.  Furthermore, with the 

risk of falls and fractures increased by concurrent use of opioids and sedatives, the widespread 

use of these drugs in a population already at high risk was concerning, indicating a need for better 

education of health professionals in this area.  

 

http://dx.doi.org/10.1093/ageing/afu072
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7.2 Introduction 

Pain in the elderly is a common issue, with up to 80% of residents in ACFs experiencing persistent 

pain (444).  Despite persistent pain being recognised as a major cause of disability in elderly 

patients, significant under-treatment in this population has been reported (449, 452, 456, 457).   

 

Age-related changes affect how the elderly experience pain, including a reduced production of 

endogenous analgesic substances and changes in pain perception (100, 101).  Furthermore, there 

is greater heterogeneity in the way older patients respond to medications, including analgesics 

(16).  This is partly attributable to pharmacokinetic and pharmacodynamic changes (108), but 

also to comorbidities that potentially affect the response to analgesics (109).  

 

A number of guidelines relating to the management of pain in elderly patients or ACF residents 

exist. Generally, these recommend regular (by-the-clock) dosing of analgesics for patients with 

persistent pain (219), with paracetamol recommended as the first line option (108) (1g 6-hourly) 

(219) and continued as a baseline analgesic when more potent agents (e.g. opioids) are added 

(16, 219).  The use of weak opioids in the management of both cancer pain and chronic pain has 

been debated, with some suggesting that low dose strong opioids are a more suitable alternative 

after non-opioid analgesics have failed to adequately manage pain alone (458).  Guidelines also 

recommend that, due to the risk of side effects, NSAIDs should be avoided if possible, or used at 

the lowest effective dose for the shortest period of time (108, 219).  Potentially, these restrictive 

recommendations make guidelines difficult to follow in practice, leaving prescribers with 

relatively few options to treat pain amongst elderly patients.  

 

Another complication when treating pain in the elderly is the prevalence of comorbidities and 

high rates of polypharmacy, increasing the risk of adverse drug events.  Certain types of pain 

(459), as well as some analgesics, have been implicated in increasing the risk of falls (327, 459).  

With the consequences of falls and fractures being so significant in the elderly, it is challenging 

for clinicians to minimise this risk whilst still adequately controlling pain.   

 

In Australia few studies have been undertaken to evaluate the use of analgesics in ACF residents 

(382-384). With limited options to manage pain in this group and multiple conflicting treatment 

priorities, this study aimed to investigate pain management practices in ACFs, identify patient 

factors that increase the likelihood of analgesic use, and examine any medication management 

issues. 
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7.3 Methods 

ACFs in Australia provide a range of support from high dependency (nursing home) to low 

dependency (residential homes). Residents from both high and low dependency care have been 

included in this review.  The Australian Government funds biennial RMMRs by accredited 

pharmacists for any Australian residents who live permanently in an ACF, to attempt to reduce 

the occurrence of drug-related problems.  Several different software programs exist to aid 

pharmacists with handling data obtained during their review, assessing medications and writing 

reports; one of which is Medscope™. It is estimated that 20-25% of all reviews conducted in 

Australia involve use of this software system. The Medscope™ database includes basic 

demographic details, prescription and over-the-counter medications (including prescribed dose 

and directions) and brief medical history, which are entered by the pharmacist conducting the 

review. De-identified data from all RMMRs recorded in the database between January 2010 and 

June 2012 were extracted from Medscope™ and were included in the study.    There were 33 

reviews that had no documented medical history and these were removed from the analysis, 

leaving 7,309 reviews. 

 

Analgesics evaluated in this study, included paracetamol, NSAIDs (including aspirin at doses 

≥300mg/day) and opioids.  Opioids were classified as being taken as a RD or not (if taken on an 

as required basis).  Oral MEQ per day was calculated (299).  Opioids used predominantly as 

antitussives (dihydrocodeine or pholcodine), or codeine linctus with a direction indicating that 

its use was for cough or diarrhoea, were not included as analgesics. The following opioids were 

classified as weak: tramadol, codeine and dextropropoxyphene; with morphine, oxycodone, 

fentanyl, buprenorphine, methadone and hydromorphone classified as strong opioids. 

Paracetamol was defined as being optimised if the daily dose was 3-4g and given by-the-clock. 

Anxiolytics/hypnotics were defined as benzodiazepines and non-benzodiazepines hypnotics 

(zopiclone and zolpidem); other sedating agents (antidepressants, antipsychotics and sedating 

antihistamines) were also recorded.  

 

In ACFs, residents have their medication managed by nursing staff in multidrug blisters, packed 

by pharmacies.  For this reason prescribed doses for RD medications are likely to reflect 

medications administered to the patient. However, for “as required” medications, the dose and 

frequency administered to the patient is not specified in the database.  

 

The CCI (451) score was calculated for each patient. Pain was classified into musculoskeletal pain, 

which included the following conditions: back pain, joint pain, spondylosis and osteoarthritis; and 

pain NOS, which included the following medical descriptions noted in the medical history: “pain”, 
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“chronic pain”, neuropathic pain, nerve pain, post-herpetic neuralgia, fibromyalgia, and headache, 

migraine. Other chronic medical conditions previously noted to be associated with different 

patterns of pain or increased usage or risk of problems associated with analgesics (particularly 

opioids) were also determined, including a history of substance abuse (154), depression and/or 

anxiety (154), falls (327), dementia (460), Parkinson’s disease (461), diabetes (461), chronic 

obstructive pulmonary disease (COPD) (450), stroke (462), CHF (449), osteoporosis (448) and 

fractures (452).   

 

Statistical analysis was performed using SPSS Statistics 20 for windows (SPSS Inc., Chicago, Il, 

USA). Chi-square, Mann-Whitney U and Wilcoxon Signed Rank tests were undertaken to evaluate 

differences between patient characteristics and analgesic use. Multiple variable binary logistic 

regression was subsequently used to analyse the independent associations between non-

injectable analgesic use and patient demographics, co-prescribed therapies and comorbidities. 

All variables with P values <0.1 were assessed for multicollinearity prior to inclusion in the 

multiple variable binary logistic regression model. 

 

7.4 Results 

The majority of residents were women (68.7%), with an average age of 84.4 years (±9.1) and an 

average CCI score of 1.9 (±1.5). Analgesics were prescribed to 6,634 of the residents; 2057 

(28.1%) residents were prescribed RD opioids (86.5% of opioids were strong opioids; 9.5% weak 

opioids and 4.0% both strong and weak opioids). Of those residents taking RD opioids, 1155 

(50.1%) residents were taking optimised paracetamol. There was no significant difference 

between the CCI score of those prescribed analgesics and those not (p=0.50).  However, there was 

a small, but statistically significant difference, in the CCI score between those taking RD opioids 

and those not (1.97 v 1.87; p=0.01).    

 

Table 12 shows the pattern of all analgesics used in the study population. Non-opioid analgesics 

only were prescribed to 3793 (51.9%) residents, with 2676 (36.6%) residents prescribed both 

non-opioid and opioid analgesics. Table 13 shows the proportion of each opioid prescribed; the 

majority of opioids prescribed to residents were strong opioids (80.6%), with weak opioids 

accounting for 19.4% of opioids prescribed.  The mean dose of RD opioids was 57.8mg MEQ/d 

(±79.5mg) and the median dose of RD opioids was 30mg MEQ/d. There was no statistical 

difference between the RD opioid dose of those with a history of falls and those without (p=0.50).  

The use of TCAs was low, with 402 (5.5%) residents prescribed a TCA and 177 residents 

prescribed RD opioids concurrently prescribed a TCA.  Gabapentinoids were infrequently 
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prescribed, with only 36 residents prescribed one; 23 residents were prescribed concurrent RD 

opioids and a gabapentinoid. 

 

Anxiolytics/hypnotics were prescribed to 41.5% of the residents, with 43.2% and 32.8% of those 

taking analgesics and RD opioids, respectively, also prescribed these sedative drugs. There was 

no statistical difference between the MEQ/d for those on RD opioids who were taking an 

anxiolytic/hypnotic and those not (p=0.19). Of those patients prescribed anxiolytics/hypnotics, 

55% did not have a documented history of insomnia or anxiety/depression.  

 

Table 14 shows the likelihood of residents being prescribed analgesics, non-injectable opioids, 

RD opioids and optimised paracetamol. Opioids were more likely to be prescribed to females, and 

those with a history of musculoskeletal pain, pain NOS, history of fractures, osteoporosis or taking 

anxiolytics/hypnotics or other sedating agents. Patients taking opioids or RD opioids were more 

likely to have a history of cancer; RD opioids and optimised paracetamol were more likely to be 

taken by patients with a history of CHF. Patients with dementia were less likely to receive 

optimised paracetamol, opioids or RD opioids. 

 

Table 12 Use of all analgesics 

Type of analgesia Resident taking analgesics n (%) 

Regularly Dose opioids 2057 (28.1)  

Opioid + optimised paracetamol  1155 (15.8) 102 (1.4) also administered NSAIDS 

Opioid + paracetamol  746 (10.2) 51 (0.7) also administered NSAIDS 

Opioid only 153 (2.1)  

Opioid + NSAID  7 (0.1)  

As required opioids  785 (10.7)  

Opioid + optimised paracetamol  395 (5.4) 22 (0.3) also administered NSAIDS 

Opioid + Paracetamol  373 (5.1) 29 (0.4) also administered NSAIDS 

Opioid only  14 (0.2)  

Non-opioid analgesia only 3793 (51.9)  

Paracetamol only 2427 (33.2) 102 (1.4) also administered NSAIDS 

Optimised paracetamol only  1352 (18.5) 102 (1.4) also administered NSAIDS 

NSAID only 14 (0.2)  

No analgesics 674 (9.2)  
NSAID: non-steroidal anti-inflammatory drugs 
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Table 13 Use of opioids   

Opioid Number of 
those taking 
opioids 

Percentage of 
those taking 
opioids* 

Proportion of 
the study sample  
 

Buprenorphine patch 898 31.6  12.3 

Codeine ± combination 560 19.7 7. 7 

Controlled-release morphine 96 3.4 1.3 

Controlled-release oxycodone 483 17.0 6.6  

Fentanyl patch 520 18.3 7.1 

Immediate-release morphine 310 10.9 4.2  

Immediate-release oxycodone 1028 36.2 14.1  

Morphine injection 238 8.4 3.3  

Other 105 3.7 1.4 

Tramadol 252 8.9  3.5 

* Equals more than 100% as the average number of opioids used per resident (using opioids) 
was 1.9. 
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Table 14 Associations with analgesic usage 
 

 Any analgesia 
(odds ratio 95% 
CI) 

Any non-
injectable 
opioids 
(odds ratio 95% 
CI) 

RD opioids 
(odds ratio 95% 
CI) 

Optimised 
Paracetamol 
(odds ratio 95% 
CI) 

Age  
     <60 
     60-<70 
     70-<80 
     80-<90 
     ≥90 

 
1 
0.39 (0.19-0.80)* 
0.67 (0.34-1.31) 
0.65 (0.34-1.27) 
0.94 (0.48-1.85) 

 
1 
1.01 (0.65-1.56) 
1.23 (0.83-1.84) 
1.05 (0.71-1.55) 
1.11 (0.75-1.64) 

 
1 
0.88 (0.55-1.43) 
1.00 (0.65-1.55) 
0.93 (0.61-1.41) 
0.95 (0.62-1.45) 

 
1 
0.91 (0.57-1.47) 
1.02 (0.67-1.57) 
0.92 (0.60-1.40) 
0.92 (0.60-1.40) 

Female 1.20 (1.01-1.42)* 1.21 (1.08-1.35)* 1.38 (1.21-1.56)** 1.35 (1.19-1.52)** 
Depression 1.00 (0.84-1.22) 1.04 (0.93-1.16) 1.00 (0.89-1.21) 1.11 (1.00-1.24) 
History of Falls - - - 0.99 (0.78-1.04) 
CCI 
     0-1 
     2-3 
     4-5 
     ≥6 

-  
1 
1.12 (1.00-1.26) 
1.01 (0.83-1.22) 
1.15 (0.82-1.62) 

 
1 
1.11 (0.98-1.26) 
1.00 (0.82-1.23) 
1.10 (0.77-1.58) 

- 

Dementia - 0.75 (0.66-0.84)** 0.68 (0.60-0.76)** 0.71 (0.64-0.79)** 
Asthma 1.29 (0.88-1.88) 1.06 (0.86-1.31) 1.10 (0.88-1.12) 1.14 (0.92-1.40) 
Parkinson 
disease 

- 0.87 (0.71-1.07) 0.80 (0.64-1.01) - 

CHF - 1.11 (0.94-1.29) 1.23 (1.04-1.46)* 1.25 (1.07-1.47)* 
Stroke 0.65 (0.41-1.04) - - - 
COPD - 1.06 (0.90-1.29) 1.08 (0.90-1.30) - 
Anxiolytics/ 
hypnotics 

2.28 (1.90-2.75)** 1.70 (1.53-1.88)** 1.41 (1.27-1.58)** 1.48 (1.33-1.64)** 

Other sedating 
agents 

1.21 (1.02-1.44)* 1.34 (1.23-1.56)** 1.49 (1.33-1.68)** - 

Musculoskeletal 1.90 (1.57-2.30)** 1.63 (1.47-1.80)** 1.63 (1.46-1.82)** 1.62 (1.45-1.80)** 
Pain NOS 1.93 (1.38-2.69)** 2.26 (1.94-2.64)** 2.44 (2.09-2.85)** 2.45 (2.10-2.85)** 
Osteoporosis 1.24 (0.98-1.58) 1.29 (1.14-1.46)** 1.22 (13.07-1.40)** 1.21 (1.06-1.38)* 
Fractures 1.92 (1.39-2.66)** 1.60 (1.38-1.86)** 1.54 (1.32-1.80)** 1.56 (1.34-1.82)** 
Falls Risk 
     0 
     1 
     2 
     ≥3 

 -  
1 
0.84 (0.71-1.00)* 
0.70 (0.58-0.85)** 
0.67 (0.53-0.83)** 

- - 

History of 
cancer  

- 1.32 (1.10-1.60)* 1.38 (1.13-1.68)* - 

* P<0.05; ** P ≤ 0.01 
 

7.5 Discussion 

Previous studies have noted low use of analgesics in elderly patients (449, 452, 456, 457). This 

study found that the vast majority (90.7%) of residents were prescribed an analgesic (62.8% 

taking analgesics regularly), which is considerably higher than the level of analgesic use found in 

a previous Australian study (384).  This increase could be partially attributed to the Australian 

Pain Society’s Guidelines on the management of pain in ACF (219) being released in 2005, 

increasing awareness of the management of pain in the elderly.   Potentially the patients in our 
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study may have also been seen by pharmacists previously for a review in an attempt to improve 

pain management. Consistent with other studies (449, 452), we found that paracetamol was the 

most commonly prescribed analgesic. However, the use of optimised paracetamol was low, only 

being prescribed to 40% of residents overall and 50% of those patients on RD opioids, which are 

similar rates to those found in other studies (452). The use of NSAIDs was low, which is in line 

with clinical guidelines (108). 

 

Three major medication issues were identified in the study: (i) low use of optimised paracetamol, 

particularly in patients who were taking RD opioids; (ii) high use of anxiolytics/hypnotics in 

combination with opioids, which substantially increases the risk of falls and fractures; and (iii) 

potentially sub-optimal management of pain in patients with dementia. Although the safety of 

paracetamol at therapeutic doses has recently been questioned by some (463), it is generally 

regarded as the safest option available for elderly patients and is recommended by guidelines 

(16, 108)  as a first line option for pain management. The use of regular paracetamol at an 

appropriate dose was low, particularly in patients taking RD opioids. This is consistent with a 

recent Australian study (382) evaluating oxycodone use in a similar population, which found that 

only 41% of residents of ACFs had had a trial of a non-opioid analgesic prior to commencing 

oxycodone. These findings suggest that the use of paracetamol in chronic pain needs to be given 

prominence in clinical guidelines, particularly as a means to minimise use of opioids, their 

associated side effects and improve pain management. There may be a place for regulatory 

bodies, which approve and monitor long-term opioid therapy, to require maximum tolerated 

doses of paracetamol be used before the addition, or dose escalation, of opioids. 

 

The second issue was the use of anxiolytics/hypnotics in combination with opioids, both of which 

increase the risk of falls and fractures (327, 329, 464). The combination is not recommended, 

particularly in the elderly, due to falls risk (465). It appears that warnings about the danger of 

combining sedating agents, such as anxiolytics/hypnotics with opioids, are not being heeded. 

There is a need to increase the education of health professionals about such combinations in an 

attempt to minimise their use, whilst still addressing the requirement for adequate pain relief.   

 

The third issue identified was the low use of analgesics in patients with a history of dementia, 

which has been identified previously (460).  Potentially, this may indicate judicious use of 

medications, in that these patients have high potential to develop adverse events with opioids 

(466).  However, it is unlikely that these patients experience less pain than their counterparts 

without dementia (460), and the low level of optimised paracetamol and opioid use in this group,  

indicates that patients with dementia are likely to have sub-optimal pain management. Increased 
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emphasis of regularly dosed analgesics, particularly paracetamol, in patients with dementia 

should be encouraged if pain is suspected.  This is particularly important in patients with a history 

of dementia, as often these patients are unable to request or adequately communicate pain and 

thus regular dosing of analgesics is essential to assist in managing the patient’s pain. 

 

The pattern of opioid use in published studies is highly variable. Nearly 40% of the residents 

reviewed in our study were documented as receiving opioids, which is consistent with some other 

studies (383, 452), but not all (461). Of those taking opioids, 72.4% were taking opioids regularly, 

which is higher than previously reported (384). There was also greater use of strong opioids than 

previously noted (449), accounting for 80.6% of opioids prescribed.  However, the use of weak 

opioids was still relatively high, potentially indicating prescriber’s concerns over the use of strong 

opioids in this patient group or perceived efficacy.  As the trial evidence to support the use of 

weak opioids is difficult to extrapolate to clinical practice (458) this use may be justified and 

suitable in these patients.         

 

Not surprisingly, musculoskeletal pain, pain NOS, fractures and osteoporosis were the most likely 

independent factors associated with analgesic use. Residents with a history of CHF were more 

likely to use RD opioids and optimised paracetamol, in contrast to another study (449) that found 

ACF residents were less likely to receive opioids if they had a history of CHF.  Potentially this 

increased use of opioids reflects the avoidance of NSAIDs in patients with heart failure as well as 

increased acceptance of the use of opioids for persistent pain in elderly patients. 

 

There are some limitations associated with this dataset. Unfortunately, the recommendations 

made by the pharmacists and which ones were implemented by the doctors, as well as non-

pharmacological management strategies employed were not recorded in the dataset; however, 

this would have helped inform the discussion around the QUM in this patient population.  The 

clinical indications for analgesic use, cause of pain or satisfaction with pain management were 

not able to be determined from the data. In addition, medications were listed with their 

prescribed directions rather than administered dose, which is particularly relevant to 

medications given on an ‘as required’ basis, and therefore we may have underestimated the 

extent of use of these medications. However, as the vast majority of ACFs use pharmacist-

prepared medication packs administered by nursing staff, the prescribed dosages for RD 

medications are likely to represent the actual usage. There is the potential that pharmacists may 

be more likely to use decision support software where patients are more clinically complicated.  

However, chronic pain is difficult to manage and these patients tend to have multiple 

comorbidities, for this reason it is expected that the results from this study are consistent with 
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analgesic use in Australian ACFs. Despite these limitations, this data still has some significant 

strengths, including the large patient population throughout Australia, no recall bias, and the 

inclusion of both prescription and over-the-counter medication. In addition, this sample 

appeared to be broadly representative of Australian ACF residents, which is not unsurprising 

noting that the vast majority of residents in ACFs undergo a medicines review   

 

In conclusion, three medication management issues were identified: low rates of optimised 

paracetamol use, particularly in patients taking regular opioids; high concurrent use of 

anxiolytics/hypnotics with opioids; and potentially inadequate pain management in patients with 

dementia. The risk of falls and fractures with opioids is a strong reason to encourage the 

prescribing and administration of regular paracetamol at a dose of 3-4g/day, before the addition 

or uptitration of opioids, particularly when the patient is also taking sedating agents. It is clear 

there is a need for increased education of ACF staff and medical practitioners in an attempt to 

minimise potentially risky combinations of sedating agents. There is also a need to emphasise 

that optimised paracetamol should be used as a baseline and ongoing analgesic in the 

management of pain. In addition, regulatory bodies could have a role to play in requiring 

paracetamol to be prescribed at an optimised dose as a baseline analgesic before approval for 

long-term opioids is granted.    
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Chapter 8: The barriers to pain management in Tasmanian general practice 
 

8.1 Abstract 

Background: Pain is difficult to manage and is often both under and over treated.   Numerous 

factors complicate treatment, including poor trial evidence of analgesics in long-term use, safety 

and addiction concerns regarding opioids and patient factors.  This study aimed to identify how 

GPs in Tasmania manage pain and what the perceived barriers to pain management within 

Tasmania are.  

 

Methods: An electronic survey was distributed to Tasmanian GPs between November and 

December 2015.  Publically available email addresses of GP practices were used when available, 

and all general practices that could be identified through an online search were contacted to 

request an email address.  Information about the survey was also distributed in November 2015, 

via the Primary Health Network newsletter, which is electronically distributed to all Tasmanian 

General Practices.   

 

Results: 41 surveys (5.6%) were completed. The median number of years practicing as a GP was 

17.5 (range: 2-49).  The median number of patients experiencing pain, seen each week was 

estimated to be 20 (range 3-56). The major barriers to pain management were identified as poor 

access to pain clinics and allied health services, analgesic adverse effects, and unrealistic patient 

expectations.  Participants also suggested that pain management could be improved through 

additional education for health professionals and patients.  

 

Conclusion: There are a number of health system barriers to optimal pain management.  

Strategies that require significant policy change and Government cost are required, however, 

they will take time to implement.  More immediate methods of improving pain management could 

include additional patient and prescriber education.  

 

8.2 Introduction 

Acute pain, which has an identifiable cause, is more straightforward to treat than persistent pain, 

where the cause of the pain is not always so clear.  The evidence to support the use of analgesics 

in acute pain is good (48) and treatment options are dependent on patient comorbidities and co-

prescribed therapies. In contrast, persistent pain is a challenging condition to treat, with poor 

evidence to support the use of analgesics long-term (89, 228, 303), common misconceptions 

amongst patients regarding pain and its management (467, 468), the want for a ‘quick fix’ (469, 

470), and the lack of public funding for allied health services (471) and pain clinics (472).  
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Guidelines recommend that persistent pain should be managed by a multidisciplinary team in 

order to improve patient outcomes and function (473).  However, the vast majority of 

consultations regarding persistent pain management occur in general practice (1, 2) and it has 

been reported that over one third of all GP appointments involve patients with persistent pain 

conditions (474). The prevalence of conditions associated with persistent pain are increasing 

(475), due in part to an ageing population, longer term survival following cancer diagnosis and 

an increased number of surgical procedures, after which some patients develop PPP. The 

complexity of the issues facing patients with persistent pain pose particular challenges to GPs, 

when a standard Medicare Benefits Schedule (MBS) funded GP appointment typically lasts only 

12 to 14 minutes (476). 

 

Some information is known about prescribing of analgesic in Australian general practice. The 

studies that have been conducted have used data from the Bettering The Evaluation And Care of 

Health (BEACH) program, which was a now defunct longitudinal cross-sectional program 

surveying approximately 1250 Australian GPs annually, documenting 100 consecutive 

consultations each (477).  These studies have identified analgesic prescribing rates, indications 

for prescribing, use of non-pharmacological strategies, and how frequently patients are provided 

advice and sent for pathology or other tests (10, 478-480). However, BEACH data is unable to 

provide information about the barriers and enablers to pain management, or specifics 

surrounding guidelines and what information is provided to patients.   

 

Numerous barriers to optimal persistent pain management in general practice have been 

identified internationally.  One study from the United Kingdom found that GPs identified the main 

barriers to optimal pain management as: adverse effects, patient compliance, and efficacy of 

medications (481). A qualitative British study (482) identified a number of barriers including: 

feeling underprepared to manage persistent pain patients; poor evidence around opioids making 

management plans difficult to formulate; an absence of shared treatment goals; patient 

reluctance to use non-pharmacological strategies; pain being relegated in favour of acute 

problems; and a reluctance to deprescribe opioids. Another qualitative British study (77) found 

that GPs often felt ill-equipped to assessing the level of pain, felt they had low levels of training 

on the area and demonstrated a more conservative approach to prescribing compared to 

prescribing in cancer pain.  One American study reported that the major barriers to pain 

management were uncertainties about best treatment options, the biopsychosocial nature of 

persistent pain, risk of abuse, and the limited time available to manage persistent pain (483). 

Additional factors were identified by another American study, which found that inadequate 

training, low satisfaction with the management of pain, and patient-related aspects including 
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patient psychology, self-management and compliance were barriers to management (474). 

However, with healthcare funding models, service availability and accessibility and legislation 

varying from country to country, it may not be appropriate to apply the international literature 

to the Australian context. Consequently, this study aimed to identify how persistent pain is 

managed by GPs in Tasmania, the perceived barriers to optimal pain management, and potential 

ways in which these could be overcome.    

 

8.3 Methods  

An electronic survey was distributed to the Tasmanian general practice community through a 

variety of channels. The local Primary Health Network published information about the survey in 

their electronic newsletter, which is distributed monthly to all GP practices in Tasmania.  In 

addition, contact details for general practices in Tasmania were obtained through an extensive 

Internet search.  For those practices where an email address was not publicly available, the 

practice was contacted by phone to obtain an email address so that the survey could be 

distributed to the GPs at the practice.  If the practice preferred, the information sheet and link to 

the survey was provided by fax or hard copy in the mail. All attempts to contact all GP practices 

in Tasmania was made. At the time of the study, there were 698 practicing GPs in Tasmania (484). 

Ethics approval was granted by the Tasmanian Health and Medical Research Ethics Committee. 

An incentive was used to enhance recruitment, which was the chance to win one of five $100 AUD 

gift cards. 

 

The survey (Appendix 7) was conducted through Lime Survey (485).  Participants were asked 

how many years they had worked in general practice; on average how many patients they saw 

each week with acute pain, persistent pain (both non-malignant and malignant), palliative care 

and neuropathic pain. Participants were also asked questions regarding guideline(s) used to 

inform management of pain, perceived barriers to pain management in general practice and how 

these could be overcome. Tick box responses were required for most questions with the option 

to annotate responses with free text.  The tick box options were based on previously recorded 

factors influencing pain management, compliance or barriers. The question regarding ways to 

overcome barriers to pain management was entirely free text. Free text answers were 

subsequently categorised into themes. 

8.4 Results 

Fifty-eight participants commenced the survey, with 41 completing the survey.  The median 

number of years practicing as a GP was 17.5 years (range: 2-49 years).  The median number of 

patients experiencing pain, seen each week was estimated to be 20 (range 3-56). Table 15 

provides further information about the types of pain managed by GPs on a weekly basis. 
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Therapeutic Guidelines (Analgesic) (240) was most commonly used by GPs to guide their pain 

management (68.3%); followed by the WHO pain ladder (217) (36.6%); and the Royal Australian 

College of General Practitioner’s guideline for the non-surgical management of hip and knee 

osteoarthritis (313) (31.7%).   A small minority of GPs used other guidelines. One GP used “clinical 

judgment” and one GP said that they did not use guidelines rather they said “… I make it up as I 

go”. Table 16 provides information about the strategies used by GPs to manage pain, particularly 

when using opioids. 

Table 15 Number of patients seen by GPs each week with different types of pain (n=41) 

Type of pain Median number of patients/week (range)  
Acute pain 5 (1-25) 
Persistent non-malignant pain 5 (1-30) 
Persistent malignant pain 1 (0-5) 
Palliative care 1 (0-30) 
Neuropathic pain 4 (0.5-15) 

 
 
Table 16 Strategies used by GPs in the management of pain  (n=41) 

 
Strategy 

n (%) 

Discussion around pain management expectations 30 (73.2) 
Opioid trials of ~8 weeks 20 (48.8) 
Urine drug screening to monitor compliance and inappropriate drug taking 5 (12.2) 
Referral for CBT 11 (26.8) 
Referral for physiotherapy 31 (75.6) 
Regular reviews of the 5As (analgesia, activity, adverse events, aberrant 
behaviour and affect) 

10 (24.3) 

CBT: cognitive behaviour therapy 

 

Table 17 provides information about the perceived patient compliance to analgesics by GPs.  The 

most common reasons that GPs thought patients were non-compliant were: poor analgesics 

efficacy (76.5%), fear of addiction (61.8%), reserving analgesics for severe pain (58.8%), tablet 

burden (55.9%), fear analgesics will not work if they use them too often (50.0%), pain 

catastrophising (50.0%), fear of pain (41.2%), misuse or diversion (32.4%), and lack of patient 

knowledge (8.8%). 
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Table 17 Percentage of GP’s who perceive patients are adherent or non-adherent to analgesics 
(n=34) 

Acute pain 
 Less than  

Prescribed 
As prescribed More than 

 prescribed 
Paracetamol 22 (64.7) 8 (23.5) 4 (11.8) 
NSAIDs 13 (38.2) 14 (41.2) 7 (20.6) 
RD opioids * 4 (12.5) 24 (75.0) 4 (6.3) 
PRN opioids  7 (20.5) 15 (44.1) 12 (35.3) 

Chronic/persistent pain 
 Less than  

Prescribed 
As prescribed More than 

 prescribed 
Paracetamol 23 (67.6) 10 (29.4) 1 (2.9) 
NSAIDS* 12 (37.5) 15 (46.9) 5 (15.6) 
RD opioids ** 0 (0) 27 (81.8) 6 (18.2) 
PRN opioids*** 4 (12.9) 9 (29.0) 18 (54.5) 
Adjuvants ** 4 (12.1) 27 (81.8) 2 (6.5) 

Note: * two participants did not respond to this aspect; **one participant did not respond to this 
aspect; *** three participants did not respond to this aspect. 
NSAIDs: non-steroidal anti-inflammatories; RD: regularly dosed; PRN: as required 
 
 
Major barriers to optimal pain management could be classified into four themes: patient factors, 

medication factors, pain condition related factors and healthcare system factors. Healthcare 

system factors were the most frequently cited as barriers to optimal pain management. Specific 

examples included waiting times for and access to pain clinics, limited government funding of 

allied health professions (psychologists and physiotherapists), surgical waiting times and lack of 

support for GPs. Patient factors cited as barriers included unrealistic patient expectations, patient 

psychology (for example, psychological comorbidities and coping strategies) and a reluctance to 

use non-pharmacological or self-management strategies.  Medication factors included the risk of 

misuse or diversion, adverse effects, lack of efficacy, lack of evidence, and guidelines that are 

difficult to use. Pain-related factors included difficulties in terms of diagnosing causes of 

persistent pain and the complexity of pain management.  

Multiple suggestions were made regarding ways to overcome these barriers.  The most common 

of these were: better access to pain clinics or support of GPs by pain clinics, improved access to 

allied health care professionals (including physiotherapy, psychology and multidisciplinary 

teams), and increased education of patients, GPs and allied health care professionals. Improved 

management of acute and post-surgical discharge pain, better and simpler guidelines, and 

increased time available to manage patients with pain were also noted as desirable by some GPs. 

8.5 Discussion 

This is the first study we are aware of that has surveyed Australian GPs regarding the barriers to 

optimal pain management in general practice. A number of factors identified by Australian GPs 
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were similar to those in international studies, including medication and patient-related aspects. 

However, the most commonly cited barriers in this study were related to health system factors. 

GPs identified that major barriers to optimal pain management were a lack of access and long 

waiting times for pain clinics, and a lack of government funding for allied health professionals to 

assist in multidisciplinary management of patients with persistent pain.  

These are not factors that have been previously identified in international studies and this may 

reflect differences in the health systems and funding models in place other countries.  However, 

other Australian studies have reported that the health system poses barriers to optimal 

management of patients with cancer or palliative care related pain.  These included difficulty in 

accessing non-pharmacological management options and a lack of coordination between 

different services (486-488). These factors do appear to be consistent across a number of health 

care providers (including specialists, community nurses and GPs) and in different pain 

management settings (including cancer pain and palliative care).   

Long waiting times for multidisciplinary pain clinics in Australia have also been identified 

previously (472). This is an area that requires additional policy change and financial support, 

although the most cost-effective way to improve access requires further investigation.  A number 

of initiatives to improve pain clinic access and pain management in this area have been 

implemented in Australia (35, 489). Pain clinics are primarily funded by individual states and 

territories and, increased resources would be required at this level to improve the management 

of pain.  If this is financially unviable, then potentially empowering GPs by increasing the support 

and assistance provided by pain clinics may be a more cost-effective approach. This could be 

undertaken through improving GP access to the expertise of pain specialists, who may be able to 

advise on management strategies for difficult cases via phone or email. Additionally, it would take 

significant policy changes and increased Commonwealth funding to increase the MBS subsidy of 

physiotherapy and psychology to assist in the multidisciplinary management of pain.    

Another key area identified as having the potential to improve patient management was 

increased education of GPs and allied health care professionals.  This could be undertaken 

through increased continuing professional development (CPD) in pain management and 

increased availability of pain management related post-graduate courses. A number of courses 

are already available (35, 490, 491) but require medical professionals to undertake these 

activities in their own time.  Further incentives may be required to increase the number of GPs 

with additional training in pain management.   If these types of initiatives were expanded to 

include other health care professionals this could further assist with efforts to improve pain 

management.  However, there is also a need for an increased focus on pain management in 
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undergraduate courses for allied health care professions, not solely medicine.  This has previously 

been identified as an area where GPs believe they have insufficient grounding and assessments 

of undergraduate medicine curriculum have identified deficiencies (474, 492, 493). Although 

there has been a recent increased emphasis on training early career doctors (494) this needs to 

be introduced earlier into doctors’ training.  A concerted effort from all Australian universities 

would be required to better integrate pain management into the curriculum of medical 

undergraduate and graduate courses as well as allied health profession degrees.  This is likely to 

have significant long-term benefits, although it would presumably take many years before the 

impact of this would be seen in clinical practice.  

Barriers related to the poor evidence base, adverse effects and difficult to use guidelines (which 

in part is due to the poor evidence base) are difficult to overcome completely.  Patient-related 

barriers to optimal pain management may be overcome, to some extent, through improved 

patient education around pain management, expectations, and the role of analgesics and self-

management strategies.  Although a number of initiatives exist which focus on improving patient 

knowledge and public awareness of pain and its management, particularly by Chronic Pain 

Australia (35), there may be room for further development of these.  Focus groups and interviews 

with patients may allow for further insight into what type of information patients want and how 

they would prefer it to be delivered in the Australian context.  

Another potential approach, although not explicitly mentioned by the GPs, is to expand the role 

of pharmacists to allow for more patient education. This has been previously suggested in 

Australia (495) as well as internationally (496, 497).  This could be through accredited 

pharmacists who visit patients in their home to carry out HMRs or pharmacists who work in GP 

clinics, a program which is likely to be expanded over the coming years (498). Pharmacist led 

interventions, including educational programs (499), medication reviews (500), and pharmacist-

nurse led pain clinics (501) have been found to reduce adverse events and pain intensity, as well 

as improve physical functioning and patient satisfaction. Increased collaboration between GPs 

and pharmacists may provide opportunities to improve patient outcomes and also reduce the 

burden of pain management on GPs.  

BEACH data found that approximately 20% of patient episodes, with new onset pain conditions 

were provided with advice about their pain management, although what the content of the advice 

was, is not specified (478, 479). Whereas, 73.2% of the GPs in thus study reported talking to 

patients about expectations, which is a positive finding (although it was not recorded how 

frequently GPs conducted these discussions with patients). Without such discussions, patients 

may assume that freedom from pain is achievable and that once an analgesic is started for 
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persistent pain it will be automatically be continued. Nonetheless, it is concerning to see that only 

half (48.8%) of the GPs participating in the survey use opioids trials.  For persistent pain, opioids 

often to do not decrease the level of pain substantially or improve physical function (502) and 

opioid trials are recommended to ascertain benefit and adverse events (18, 503, 504). This is an 

area that requires increased emphasis and is closely aligned with patient expectations.  Without 

discussion surrounding a trial of an opioid, any subsequent desire to deprescribe may become 

more challenging. Approximately one quarter (24.3%) of doctors regularly reviewed the 5As 

(analgesia, activity, adverse events, aberrant behaviour and affect) with patients. To a substantial 

degree, these results are likely reflective of the significant time constraints on GPs. While 

increased involvement from nurse practitioners or pharmacists working in general practice may 

assist in managing some of these aspects, increasing the ability for GPs to spend more time with 

complex pain patients would be the optimal option. However, this may not be feasible given the 

fee-for-service model and commercial pressure on GPs to see more patients. Discussions around 

treatment trials and expectations could, however, be supplemented by additional patient 

information and education.  

The guidelines or recommendations most frequently reported being used by GPs were the 

Therapeutics Guidelines, the WHO pain ladder and the Royal Australian College of General 

Practitioner’s guideline for the non-surgical management of hip and knee osteoarthritis.  

Nonetheless, it is important to note that previous BEACH data indicated that GPs do not 

necessarily treat patients in accordance with guidelines (478). Although most (95%) GPs 

reported using guidelines in their management of pain, it is concerning that no GPs referred to 

the use of document ‘Pain in Residential Aged Care Facilities’ (219) produced by the Australian 

Pain Society, despite this being considered to be a definitive pain management resource by the 

Australian Department of Health (35).  As 80% of ACF residents experience persistent pain, it is 

highly likely that responding GPs would be involved in the care of patients with pain in ACFs and 

yet this resource was not used. The practicalities of guidelines generally was noted as a barrier 

to pain management and this was supported by another study of Australian GPs that found they 

would prefer succinct (2-3 pages) guidelines (505). Previous studies found that the Therapeutic 

Guidelines was also the resource most frequently used by Australian palliative care physicians, 

nurses and oncologists working with cancer patients with pain. However, these studies found 

lower guideline utilisation than our study of GPs [22% (oncologists); 45% (palliative care 

physicians); 71% (community nurses)] (486-488).  

The median number of pain patients seen each week by the participants was 20, which based on 

an average of 90 consultations a week (477) accounts for 22% of patients seen by GPs.  This is 

consistent with BEACH data, which found approximately 19-25% of GP encounters were 
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regarding persistent pain, 1.2% cancer-related pain and 5.2% persistent nerve pain (506, 507). 

Non-adherence to analgesics in patients who suffer from persistent pain is common with 

prevalence ranging from 8-62% (407) which is reflected in the perceptions of GPs.  Previous 

studies have identified that analgesic underuse is more common than overuse in persistent pain 

(402, 407) and acute pain (406).  In previous studies underuse in persistent pain has ranged from 

2-53% with overuse ranging from 9-51%, with an average prevalence of 33% underuse and 

overuse (407).  This was similar to what the GPs noted, although participants thought there was 

substantial overuse of as required opioids that is not in line with previous studies.  As the 

previous adherence studies were not conducted in Australia it would be worth undertaking 

further investigations of patient adherence rates to the different types of analgesics in those with 

acute and persistent pain. Tasmanian regulations (508) require strict intervals between each 

dispensing of opioids, it is very concerning if this is the true rate of overuse of these opioids.  Non-

adherence is difficult to overcome, however often underuse is associated with misconceptions 

about analgesics, and overuse associated with increased pain intensity (407).  Increased patient 

education and empowerment to better self-manage their pain may improve adherence rates.       

It is acknowledged that these results may not be wholly generalisable to the Tasmanian or 

Australian GP community as there is potential for self-selection bias to occur. Nonetheless the 

results are consistent with previous studies in this area and are likely to be generally applicable 

to the Tasmanian and Australian population.  Additionally, these results provide a solid basis for 

further targeted research into the future.    

Identification of barriers is the first step required to overcome them (509). Pain management is 

complex for various reasons, including patient factors, medication factors, the complexity of the 

diagnosis and management of pain, and health system factors.  Some of these barriers may be 

amenable to modification, however, others require substantial financial investment, policy 

changes and coordinated efforts across undergraduate and post graduate medical courses to 

improve the way pain is managed in general practice.  In the shorter-medium term, education of 

allied health care professionals, GPs and patients is likely to be the most effective way at 

improving patient outcomes and reducing pressure on GPs. Improving the use of other members 

of the healthcare team, such as practice nurses and pharmacists may further assist in the 

management of persistent pain, and help support GPs to enhance patient outcomes.  Particularly 

until a time where more services and funding are available to allow patients increased access to 

multidisciplinary teams managing pain.   
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Chapter 9: Identification of factors influencing Australian anaesthetists’ perioperative 

management and perceived barriers to optimal postoperative pain management  

9.1 Abstract 

Background: Perioperative pain management can influence the incidence and severity of acute 

and persistent postoperative pain.  This study aimed to identify what factors anaesthetists 

perceived as increasing the risk of postoperative pain; what factors influenced clinical practice; 

and potential ways to reduce the incidence of PPP.  

 

Method: Private anaesthetic practices and public hospitals with a surgical unit were identified 

through an Internet search and contacted to ask that an electronic survey be distributed to all 

anaesthetists and anaesthetic registrars between November 2015 and January 2016. 

 

Results: 175 surveys were completed. Three-quarters of respondents were consultants. Factors 

associated with PPP included: somatic persistent pain (87.3%); depression (80.1%); anxiety 

(79.5%); pain catastrophising (73.5%); visceral persistent pain (72.3%); and duration (70.5%) 

or severity (65.7%) of pre-operative pain. Clinical judgment (86.3%) and patient (85.7%) and 

operation factors (82.9%) were the most common factors influencing perioperative pain 

management. Potential ways to reduce the incidence of PPP included increased follow-up after 

discharge (49.1%), post-surgical neuropathic pain assessment (62.9%), pre-surgical screening 

of psychological factors (48.0%) and identification and production of a PPP risk assessment tool 

(62.3%).  

 

Conclusion: Large-scale studies are needed to identify risk factors for PPP and develop a 

predictive model so that at-risk patients can be more readily identified. Additionally, randomised 

controlled studies are needed to evaluate the effect of pain specialist undertaking post-discharge 

follow-up on the incidence of PPP, as well as assessing the effect of psychological counselling 

aimed at reducing anxiety, pain catastrophising and increasing coping strategies on the incidence 

of PPP.  

9.2 Introduction 

In Australia there are approximately 2.4 million operations conducted each year (510), and at 

least 80% of patients experience acute pain following surgery with 20% experiencing severe pain 

(390, 511).  Significant post-discharge pain has also been reported following surgery, with 30-

54% of patients experiencing moderate-extreme levels of pain in the two weeks following 

discharge (415, 512, 513). Acute post-surgical pain can have short and long-term consequences, 

including increased risk of transition to PPP, which can occur in 5-85% of post-surgical patients 
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(82, 388), postoperative delirium, particularly in the elderly (514), increased risk of re-

hospitalisation or extended duration of admission (392, 393, 515) and reduced capacity to 

participate in rehabilitation (393).  Thus, it is essential to optimise the management of acute and 

post-discharge pain to reduce the incidence of these adverse events occurring.    

A number of factors have previously been implicated in increasing the risk of acute post-surgical 

pain and PPP.  Factors identified as increasing the risk of acute postoperative pain include type 

of surgery, surgeon experience, patient sex, age, genetics, pre-operative anxiety, pre-operative 

pain and pre-operative pain related disability (391, 439, 516-518).  A number of these factors are 

the same or similar to that of PPP.  The most common factors associated with PPP are high levels 

of acute pain, younger age, female, nerve damage during surgery, genetics, psychological factors 

such as anxiety, depression, and pain catastrophising, and pre-operative pain and duration (82, 

141, 388).  However, the evidence to support which factors influence the likelihood of post-

surgical pain is poor, with a lack of standardised definition, studies often inadequately powered, 

variables not consistently recorded or reliance on patient recall (82, 388) making them difficult 

to apply to clinical practice. For these reasons, anaesthetists are likely to manage patients based 

on their previous experience in addition to clinical evidence.  

A number of factors have been found to affect perioperative management of patients; most of 

these are comorbidities affecting the way in which patients are managed, including age and 

cognitive status (519); smoking status (520) comorbidities including diabetes (521, 522) 

cardiovascular disease (523, 524) or medications such as anticoagulants (525).  However, the 

way pain is managed and what guides decisions regarding perioperative pain management is less 

clear.  Guidelines regarding the management of perioperative pain provide general information 

about treatment options; however, they do not provide specific details about management or 

which of the large number of medications should be used preferentially or together (48, 526). 

Thus, there is the potential for substantial variability in the way perioperative pain is managed.   

This study aimed to identify the factors that anaesthetists’ associated with increased likelihood 

of pain following surgery, and how their management differed in these patients. Additionally, this 

study aimed to identify barriers and enablers to perioperative and post-discharge pain 

management to be able to identify ways to improve pain control and potentially reduce the 

incidence or severity of PPP.  

9.3 Methods 

An electronic survey was distributed to Australian anaesthetists and anaesthetic registrars.  An 

extensive search of the Internet resulted in the contact details for private Australian anaesthetic 

practices and public hospitals undertaking surgery throughout Australia.  For those organisations 
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where a publicly available email address was not available, the hospitals or private practices were 

contacted by phone to obtain an email address where the survey could be distributed through to 

all anaesthetists and anaesthetic registrars working at that facility.   

The survey (Appendix 8) was conducted through Lime Survey (485).  Participants were asked if 

they were registrars or consultants, if they worked in public or private practice (or both), for how 

many years they had worked in anaesthetics, and what type of procedures they most frequently 

attended.  Based on previously identified pre-operative factors contributing to post-surgical pain 

(82), participants were asked which of these patient factors they considered increased the 

likelihood of acute and persistent postoperative pain, how their treatment would change if they 

identified patients as being at high risk of acute or persistent postoperative pain and what this 

was based on (for example, clinical guidelines, patient or operation factors or clinical judgment). 

Participants were also asked what measures would assist in reducing the incidence of PPP and 

barriers to acute and post-discharge pain. All variables were tick box, with the option of free text 

additional answers.  Free text answers were classified into themes.  The survey was open from 

November 2015 until January 2016. An incentive was used to enhance recruitment, which was 

the chance to win one of five $100 AUD gift cards. Ethics was approved by the Tasmanian Health 

and Medical Research Ethics Committee. 

9.4 Results 

Two-hundred and thirty participants commenced the survey, with 175 completing the survey.  

Only completed surveys were included in the analysis.  The median number of years practicing in 

anaesthetics was 13 years (range 1-40 years). Of those who responded 132 were consultants and 

43 (24.5%) were registrars.  Registrars worked primarily in public hospital (95.3%), with the 

remainder working in both public and private sectors.  Consultants most frequently worked in 

both public and private facilities (48.5%), followed by public hospitals only (43.0%) and a 

minority (8.3%) worked in private hospitals only.  The median number of operations attended 

weekly was 20 (range: 4-40).  Only 16 (12.8%) anaesthetists worked in one surgical specialty, 

with most working across more than one type of surgery.   Anaesthetists attended procedures in 

general surgery (71.4%); day surgery (64.6%); and orthopaedics (63.4%) most frequently. Other 

specialties included obstetrics and gynaecology (48.0%); colorectal (44.0%); plastics and 

reconstruction (39.4%); head and neck (24.0%); paediatrics (25.7%); vascular (20.6%); 

interventional radiological procedures (17.7%); neurosurgery (16.0%); cardiothoracics (10.9%); 

other (9.1%); and 6.3% listed no specific surgical specialty.  

Table 18 shows the factors that anaesthetists considered most likely to contribute to acute post-

surgical pain or PPP.  Other free text factors cited by anaesthetists as increasing the likelihood of 

acute pain were smoking status (3), obesity (2), younger age (2), infection (2), cancer (2) and its 
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treatment (3), lack of social support (2), compensation claim (2) and negative expectations of 

health carers (2).  Three factors commonly cited by anaesthetists in both acute and persistent 

pain were perioperative factors (5, 4 respectively), pre-operative opioids (8, 5 respectively) and 

illicit substance abuse (5, 3 respectively).  Five anaesthetists also noted severe acute 

postoperative pain was a predictor of PPP.   

Table 18 Pre-surgical factors that anaesthetists considered were associated with the 
development of postoperative pain  (n=166) 
 

Variable Acute postoperative pain 
n (%) 

PPP risk factors  
n (%) 

Depression 109 (65.7) 133 (80.1) 
Anxiety 153 (92.2) 132 (79.5) 
Pain catastrophising 138 (83.1) 122 (73.5) 
Somatic persistent pain 141 (84.9) 145 (87.3) 
Visceral persistent pain 106 (63.9) 120 (72.3) 
Low socio-economic status 42 (25.3) 44 (26.5) 
Low education level 40 (24.1) 45 (27.1) 
Pre-operative pain severity 135 (81.3) 109 (65.7) 
Duration of pre-operative pain 116 (69.9) 117 (70.5) 
Re-operation on site 76 (45.8) 88 (53.0) 

 

The most common influence on how the participants managed patients during the perioperative 

period was clinical judgment (86.3%), closely followed by patient factors (85.7%) and operation 

factors (82.9%).  Hospital or department protocols (62.9%) or Australian (44.0%) or 

International (22.9%) guidelines were less frequently used to guide practice.  Table 19 shows the 

different treatment modalities and how these would be used if patients were identified as being 

at high risk of experiencing acute post-surgical pain or PPP.  

Table 19 How management changes if patients are identified as being at high risk of acute or 

persistent postoperative pain (n=161) 

 
 Acute postoperative pain  

n (%) 
Persistent postoperative pain 
n (%) 

Regional Anaesthesia 129 (80.1) 116 (72.0) 
Epidural 73 (45.3) 85 (52.8) 
Perioperative local anaesthetic 106 (60.6) 93 (57.8) 
Perioperative ketamine 118 (65.8) 127 (78.9) 
Parecoxib 110 (68.3) 83 (51.6) 
A short course of gabapentinoids 81 (50.3) 117 (72.7) 
Patient controlled analgesia 123 (76.4) 88 (54.7) 
Postoperative ketamine infusion 102 (63.3) 121 (75.2) 
Postoperative local anaesthetic 49 (30.4) 63 (39.0) 

 

Other free text suggestions that were made in relation to the management of pain if the patient 

was at high risk for acute pain were: multimodal analgesia (3), use of clonidine (3), patient 
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education (2), early intervention by the APS (1), loading dose of paracetamol (1), nursing 

education (1), neuraxial morphine (1), total intravenous anaesthesia (1), high dependency or 

intensive care admission (1).  Other free text suggestions that were made in relation to the 

management of pain if the patient was at high risk for PPP were: multimodal analgesia (3), early 

involvement of a multidisciplinary pain team and/or APS (4), patient education (3), use of a TCA 

(1), clonidine (1) and total intravenous anaesthesia (1).  

A number of potential initiatives were suggested to the anaesthetists and they were asked, which 

if any may assist with reducing the incidence of PPP. The most commonly selected options were: 

identification of and production of an assessment tool for predictors of PPP (62.3%) and post-

surgical neuropathic pain assessment (62.9%). Nearly half of respondents (49.1%) thought 

increased follow-up after discharge and pre-surgical screening of pain catastrophising, anxiety 

and depression (48.0%) would assist in reducing the incidence of PPP. Other free text suggestions 

made by the anaesthetists included: Around the clock APS access (1), aggressive and/or improved 

acute pain management (2), appropriate post-discharge analgesics (1), early referral to chronic 

pain specialists (1), education about post-operation expectations and management strategies (6), 

pre-operative pregabalin (1), increased used of perioperative ketamine (1), routine NSAID (1), 

staff education regarding PPP (1), increased familiarity with regional anaesthetic techniques by 

ward staff and anaesthetists (1), postoperative physical therapy in patients with persistent pain 

(1) and ice-bucket immersion test in pre-operative clinic for moderate-major procedures (1).  

Table 20 contains a list of the barriers to acute postoperative pain management and Table 21 

contains a list of the barriers to post-discharge pain management.  In acute pain management, 

analgesic adverse events and under-use were commonly cited as barriers to pain management. 

Free text responses from anaesthetists frequently cited staffing capacity (7.4%), knowledge of 

nurses (5.7%) and conflict between other specialties, or professions about pain management 

(7%) as other common barriers.  One anaesthetist commented that a barrier to pain management 

was a “Belief that pain is not important (I know many surgeons who feel it is beneficial as "keeps 

BP [blood pressure] up")”.  A lack of communication between the hospital and general practice, 

over and under use of analgesics and a lack of post-discharge resources were most commonly 

cited barriers to post-discharge pain.  
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Table 20 Barriers to optimal acute postoperative pain management (n=156) 

Factor n (%) 
Postoperative analgesic over use 14 (9.0) 
Postoperative analgesic under use 71 (45.5) 
Adverse drug reactions 90 (57.7) 
Education/knowledge 
     Nurse 
     Patient 
     Generally 
     Anaesthetists  

 
10 (6.4) 
8 (5.1) 
2 (1.3) 
1 (0.6) 

Patient factors 
     Expectations 
     Comorbidities 
     English comprehension 

 
4 (2.6) 
3 (1.9) 
1 (0.6) 

Management factors 
     Identification of pain/recognition it was a problem 
     Inappropriate prescribing/planning of discharge medications 
     Interference/conflicting goals between different specialities/professions 
     Staffing and resource capacity limiting treatment modalities and management 
     No dedicated APS 
     Delays in getting anaesthetic/pain management team to handle complicated 
patients 
     Early discharge preventing follow-up by pain team 

 
7 (4.5) 
6 (3.9) 
7 (4.5) 
13 (8.3) 
1 (0.6) 
2 (1.3) 
1 (0.6) 

Medication related 
     Opioid phobia/underprescribing due to fear of overdose/diversion/addiction 
     Overuse of opioids 
     Medication safety 
     Outdated/non-existent protocols 
     Reluctance to use regional blockades or epidurals due to concerns from surgeons,   
     patients, anaesthetist due to the risk of adverse events, evidence to support their 

use and time taken to use them. 

 
3 (1.9) 
1 (0.6) 
2 (1.3) 
1 (0.6) 
2 (1.3) 

Other 
     Barriers to pain assessment pre-operatively 
     Reluctance to use minimally invasive surgical techniques 

 
1 (0.6) 
1 (0.6) 

APS: Acute Pain Service 
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Table 21 Barriers to optimal post-discharge pain management (n=156) 

Factor n (%) 
Post-discharge analgesic overuse 28 (17.9) 
Post-discharge analgesic underuse 59 (35.5) 
Post-discharge undertaking activities beyond recommended 45 (27.1) 
Poor/slow communication between hospital and general practice. 107 (68.6) 
Patient factors 
     Patient education/knowledge/health literacy 
     Patient psychology and comorbidities 
     Patient expectations 

 
10 (6.4) 
3 (1.9) 
1 (0.6) 

During admission 
     Inadequate discharge planning 
     Availability of medical personal at discharge with pain management knowledge 
     Not taking the patient into consideration with discharge prescribing 

 
2 (1.3) 
2 (1.3) 
1 (0.6) 

Medication related 
     Opioidphobia 
     Safety 
     Mismanagement of pain by surgeon or GP 

 
8 (5.1) 
3 (1.9) 
1 (0.6) 

Post-discharge resources 
     Inadequate discharge analgesia 
     Inadequate discharge information/poor communication with patients 
     Lack of patient resources 
     Patients understanding of how to take medications/wean 
     Lack of allied health services post-discharge 
     Lack of ongoing advice/prescription 
     Lack of follow-up with pain specialist  

 
3 (1.9) 
3 (1.9) 
1 (0.6) 
5 (3.2) 
1 (0.6) 
1 (0.6) 
3 (1.9) 

GP: general practitioner 

9.5 Discussion 

This is the first study that we are aware of that has reviewed the opinions of anaesthetists about 

the barriers to acute and post-discharge pain and what factors influence perioperative pain 

management. The anaesthetists suggested the most likely factors associated with acute 

postoperative pain were anxiety (92.2%), somatic persistent pain (84.9%), pain catastrophising 

(83.1%), pre-operative pain severity (81.3%) and its duration (69.9%). The pre-operative factors 

that anaesthetists thought were associated with PPP were somatic persistent pain (87.3%), 

depression (80.1%), anxiety (79.5%), pain catastrophising (73.5%), and visceral persistent pain 

(72.3%).  Although these are consistent with previous studies (82, 202), based on these results it 

is clear that there is not a consensus among anaesthetists. Because perioperative pain 

management varied depending on perceived risk it is important to strengthen the evidence 

behind what factors put patients at increased risk of acute and persistent pain.  

To date, the primary ways that studies have attempted to reduce the incidence of PPP are by 

trialling different peri- and postoperative pain management strategies to reduce the incidence of 

severe acute pain and prevent central sensitisation (203, 342, 527-532), using nerve sparing or 

minimally invasive surgical techniques (533), the development of predictive models for PPP (534, 

535), although these are yet to be tested and require validation. Few other strategies have been 

trialled.  Psychological factors have been found to influence many aspects of pain including the 
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likelihood of experiencing acute and persistent post-surgical pain (82, 536). However there has 

been no study that could be found that evaluated the impact of augmenting psychological factors, 

through, for example, CBT on the incidence of PPP.  Nearly half (48.0%) of the participants in this 

study agreed that pre-surgical screening of pain catastrophising, anxiety and depression could 

potentially reduce the incidence of PPP.   One study has incorporated psychological assessment 

and counselling to those at risk of or experience PPP, although this study has not evaluated the 

effect of this intervention on the incidence of PPP (537).  This area requires substantial further 

research to identify if early identification and CBT influences the incidence and/or severity of 

PPP.   

Numerous barriers to acute pain management were noted. These included analgesic under-use 

and adverse events, knowledge and education of patients and nurses about analgesics and 

staffing resources, reducing the capacity for certain modalities to be used. A number of 

anaesthetists also made free text comments regarding late or minimal involvement of 

anaesthetics or pain management specialists in care, low levels of nursing knowledge about pain, 

conflict between different priorities and different specialties, as well as limited knowledge of 

discharge doctors on the management of pain. These factors indicate that there is an increased 

need for APS (where available) or a dedicated anaesthetic or pain management staff member to 

review all post-surgical patients rather than just patients where pain is difficult to manage. 

Potentially, the involvement of the APS or a pain management team for every patient following 

surgery may improve both in-hospital acute pain as well as post-discharge pain through 

increased patient knowledge, clear patient expectations and the opportunity for the provision of 

suitable and sufficient discharge analgesics.  It would also provide an opportunity for early 

identification of neuropathic pain symptoms associated with PPP, which anaesthetists commonly 

agreed (62.9%) would be beneficial in potentially reducing the incidence of PPP (538, 539).  

Barriers to post-discharge pain include poor or slow communication between hospital and 

general practice and the lack of post-discharge resources, including analgesics and information 

as well as follow up potential.  Few post-discharge resources coupled with low patient knowledge 

and health literacy indicates that this is an area that could be further targeted to improve post-

discharge pain management.  This could be undertaken through a number of methods including: 

increased patient written resources, a dedicated member of staff to see all patients at discharge 

to discuss their pain management, a dedicated pain-related contact number to call following 

discharge with queries and ensuring all patients, irrespective of their inpatient pain control are 

reviewed by a member of an APS or pain team.  To further support patients manage their post-

discharge pain, it is essential that hospitals make a clear decision about whose responsibility it is 

to provide pain management counselling on discharge. Putting a policy in place to ensure that all 
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patients are counselled about their post-discharge pain management by a suitably knowledgeable 

staff member, will likely improve post-discharge pain management and may reduce hospital costs 

through readmission due to pain as well as potentially reduce the transition from acute to 

persistent post-surgical pain.  

In conclusion, these results demonstrate the need for more definitive studies to truly ascertain 

the risk of different patient factors on the development of acute and persistent pain, so that 

management can be tailored to those most likely to experience them. Furthermore, the 

development and validation of a pre-assessment tool to aid in the identification of those at high 

risk of PPP should be undertaken and utilised in pre-assessment screening in an attempt to 

reduce the incidence of PPP.  The development of post-discharge resources to empower and 

sufficiently education patients to self-manage their pain is paramount for patient pain 

management, QOL and post-surgical rehabilitation.  Randomised controlled trials assessing the 

effectiveness of increased pre- and post-discharge follow-up by pain specialists or the APS as well 

strategies aimed at reducing anxiety, pain catastrophising and improving coping mechanisms 

pre-operatively are needed in the hope that these strategies may reduce the incidence of severity 

of PPP in the future.    
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Chapter 10: The barriers to optimal pain management in Tasmanian aged care facilities: 

a qualitative study 

10.1 Abstract 

Background: Up to 80% of residents in ACFs experience pain; unfortunately, their pain is often 

sub-optimally managed.  This study aimed to characterise pain management in ACFs, and identify 

the barriers to optimal pain management.  

Methods: Semi-structured interviews were conducted with 23 staff (enrolled and registered 

nurses, and facility managers) at five southern Tasmanian ACFs from September to November 

2015. Interviews included questions about how pain was measured or assessed, what happened 

if pain was identified, barriers to pain management and potential ways to overcome these 

barriers. 

Results: There were no formal requirements regarding pain assessment at the ACFs reviewed; 

however, pain was frequently informally assessed. Nursing staff noted the importance of 

adequate pain management for the residents’ quality of life and employed both non-

pharmacological and pharmacological techniques to reduce pain, when identified.  The barriers 

to optimal pain management included: difficulty identifying and assessing pain, residents’ 

resistance to reporting pain and/or taking medications and communication barriers between the 

nursing staff and GPs.  

Conclusion: Nursing staff interviewed were dedicated to managing residents’ pain effectively, 

however a number of areas could improve resident outcomes. These include a more consistent 

approach to documenting pain in residents’ progress notes and improving nurse-GP 

communications to ensure that new or escalating pain is identified and expedient changes can be 

made to the resident’s management.   Additionally, resident, family, nurse and carer education, 

conducted within the facilities on a regular basis, would assist in improving the pain management 

of residents. 

10.2 Introduction 

Up to 80% of residents of ACFs experience pain (444). Pain management in the elderly is 

complicated by minimal trial evidence supporting medication efficacy and safety (228, 540). ACF 

residents have a high number of comorbidities and co-prescribed therapies (108, 228), which 

increase the risk of adverse events and drug or disease interactions. Additionally, in this 

population dementia, dysphagia and hearing impairment are common comorbidities, which 

further complicate the ability for patients to adequately communicate their pain (219, 541, 542).   
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Assessment of pain in patients without cognitive impairment has often relied on self-reporting. 

However, older patients have been previously identified as being reluctant to take analgesics for 

numerous reasons including not wanting to be a nuisance or wanting to be a good patient, fear of 

addiction, fear that pain is a sign of something sinister and a patient belief that pain is a normal 

part of ageing (404, 437, 541, 543-545). These factors reduce the likelihood of patients reporting 

pain (546). For those patients with cognitive impairment, the assessment tools for identifying 

pain are poor, with limited evidence to support their reliability and effectiveness at identifying 

pain (547). Additionally, behavioural problems in dementia, caused by unrelieved pain, are 

sometimes being mismanaged with the use of antipsychotics rather than pain relief medication 

(540, 548). All of these factors make the management of pain in this population group challenging.   

Pain is often undermanaged in elderly patients in in ACFs (12, 13). A number of international 

studies have evaluated the knowledge and attitudes of those working with ACF residents 

regarding pain (549-551). Numerous factors have been identified as detrimentally affecting pain 

management in ACF including workloads, difficulty identifying pain, knowledge deficits, nursing 

and physician attitudes and misconceptions, patient barriers, patient stoicism, patient 

communication and GP-ACF communication (219, 541, 542, 549-553). However, minimal 

research has been undertaken in Australia identifying barriers to optimal pain management in 

Australian ACFs. This research aimed to characterise pain management in ACFs in southern 

Tasmania, and identify the barriers to optimal pain management. 

10.3 Methods 

All southern Tasmanian (Australia) ACFs, with both dementia specific and non-dementia specific 

beds, were contacted via mail regarding participation in the study, with follow-up phone calls to 

the facility managers. Of the 16 ACFs contacted, five agreed to participate within the research 

timeframe. These ACFs had a median of 99 beds (85-171), mainly consisting of high dependency 

(nursing homes) beds.  Participating ACFs were asked to provide the details of five or six staff 

members (enrolled or registered nurses) who would be willing to undertake 15-20 minute semi-

structured interviews to discuss pain management at the facility.  The facility manager at each 

ACF was also interviewed.  As carers (lifestyle workers) are unable to provide analgesics to 

residents, they were not interviewed for this study. Semi-structured interviews (Table 22) were 

conducted with 23 staff at the participating ACFs from September to November 2015. 
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Table 22 Semi-structured questions for interviews 

Number of years working in aged care facilities 
Working primarily with (ie. Dementia patients, non-dementia patients, both) 
How important is adequate pain management for residents to you? 
For residents receiving analgesics, how often each shift would you ask the resident what their 
pain was like or ask them to rate their pain? 
What do you do with this information? 
For residents prescribed as required analgesics, what are the most common reasons that would 
result in you providing them analgesics? 
For residents who are unable to communicate, how do you identify if they are in pain? 
What do you think is the major barrier(s) to pain management in residents of aged care facilities 
who do not have dementia? 
What do you think is the major barrier(s) to pain management in residents of aged care facilities 
who do have dementia? 
How do you think the barriers to pain management in ACFs could be overcome? 
Have you done any formal or informal training regarding pain management in aged cared facility 
residents? 
How would you describe the level of knowledge you have about pain management in elderly 
patients? 
Do you think it would be useful to have further training in pain management of elderly patients? 

 

Following data collection and subsequent verbatim transcribing, the data were segmented into 

themes through the process of coding. Deductive coding was initially undertaken using pre-

determined categories, based on previously published barriers and enablers to pain 

management, developed prior to the data collection. Following initial coding, the data was then 

categorised using inductive coding to ensure all themes and sub-themes were identified.  Both 

inductive and deductive coding was completed by one researcher.  

The interviews were analysed using QSR NVivo Version 10 (NVivo qualitative data analysis 

Software; QSR International Pty Ltd. Version 10, 2014).  The results were tallied to identify the 

most commonly cited themes and sub-themes. Each interviewee received a $20 AUD gift card to 

compensate them for their time.  Ethics was approved by the Tasmanian Social Science Human 

Research Ethics Committee. 

10.4 Results 

Twenty-three interviews were undertaken with enrolled nurses (EN) (n=7), registered nurses 

(RN) (n=11) and facility managers (n=5). The median number of years that individuals had been 

working in aged care was 20 (range 2-43). All participants suggested that pain and its 

management was paramount to residents’ quality of life. For example, one interviewee said:  

“If you’re in pain, you have poor quality of life. It ruins everything for you”. (Interviewee 

11)  
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Participants frequently noted that mismanagement of pain was time-intensive, with one 

commenting: 

“Well if you’ve got a resident that has their pain completely unmanaged and they’re crying 

out in pain – that’s going to take up an incredible amount of resources and staff time. So 

if we’ve got someone that is unmanaged – I’ve seen it happen before – it takes an 

incredible amount of time to bring that pain under control. So you’re using a lot of 

resources to try and then bring them back to a level where they’re comfortable.”  

(Interviewee 16) 

Staff also commented that good pain management reduced behavioural issues, made the work 

environment more pleasant and improved staff motivation and job satisfaction:  

“I actually feel as though I’m doing my job properly if I know that somebody hasn’t got 

pain”. (Interviewee 2)   

Most ENs and RNs believed that they had adequate or good knowledge about pain and its 

management; however, most suggested more training would be useful.  Four out of five facility 

managers also agreed that more pain management training would be beneficial to staff. Topics 

that participants wanted more training on included: identification and assessment of pain, 

medication management, non-pharmacological management, and information on pain-causing 

conditions.  Two participants specifically mentioned the University of Tasmania’s Massive Open 

Online Course (MOOC) on dementia care (554) as a good educational tool.      

There were no specific guidelines or policies regarding the frequency of asking about pain or 

recording pain intensity at any of the ACFs; despite this, pain was still informally assessed 

frequently by staff during shifts. Generally, ACF staff assessed pain primarily using the Abbey pain 

scale or the to a lesser extent the face scale chart for those with cognitive decline or dementia. 

Pain was more commonly assessed through question asking and observation for those without 

cognitive impairment. Some participants also mentioned by that it was important to rephrase 

questions and use different language when asking about the resident’s experience of pain. One 

participant said:  

“That’s the other thing too - not to use the word pain because a lot of people don’t 

understand or perceive the word pain is the right word for them.  So if I say to someone 

‘have you got pain’ when I know that non-verbally they look uncomfortable, and then I’ll 

scale it down to something else like ‘are you uncomfortable?’ You’ve got to find the right 

word that suits them”.   (Interviewee 6) 
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The importance of knowing the residents well so that any change in behaviour could be more 

readily identified and managed was frequently noted.  For example, one interviewee noted:  

“I think that the one barrier could be if you don’t know them that well. A lot relies upon 

what you see, because they can’t tell you. So new staff can be a bit of a barrier.” 

(Interviewee 3) 

In addition, it was frequently noted that carers often identify and report pain to the RNs, 

one interviewee said: 

And of course the carers get involved in that a lot too, because they’re with the 

resident. So I expect them to be able to recognise pain and they’re often the ones that 

will come to the nurses first or come and say ‘look – I think they’ve got pain’, or ‘this is 

happening with them and this is different to what they normally are’. And so nurses 

have to learn to respect the carers and trust their judgments sometimes too.” 

(Interviewee 22) 

A numerical rating scale was also frequently used; however, 12 participants commented on the 

lack of effectiveness of pain scales.  One respondent said:  

“… I know that’s the tool to be used, and it’s the tool that we use during those periods 

of assessment, but in a general day to day I think it’s more a case of using familiar type 

language to get that response”.  (Interviewee 23) 

If pain was identified by nursing staff, generally they would administer ‘as required’ analgesics 

(if charted) and monitor for effect, liaise with the GP to change analgesic prescriptions, utilise 

non-pharmacological management strategies and record the presence of pain in the 

computerised record system. In relation to what they do if someone is in pain, one interviewee 

said: 

“Yeah, so massage, heat packs, repositioning, resting – it depends upon where they are, 

what they’re doing at the time of that pain and what their needs are at that time. And 

we’ll work that out and provide a lot of other remedies rather than just the analgesic 

because that’s not just the sole purpose of it”.  (Interviewee 17) 

Table 22 summarises the main barriers to optimal pain management in ACFs.  In residents with 

dementia, these barriers were identification of pain, residents’ resistance to taking medications 

and dementia-related behaviour disguising the diagnosis of pain. The major barriers identified in 

the management of pain in residents without dementia were the influence of families over the 
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management of pain, resident stoicism and residents’ reluctance to report pain.  One interviewee 

said:  

“Some people deal with their pain a bit differently. But you can usually tell, but you do 

have to prompt some residents to say – yes my shoulder is hurting. They can sit there 

and not want to complain”. (Interviewee 8) 

Other barriers included fear of giving too much pain relief, for example: 

 “I think that sometimes there’s still a little bit of mythology about opioids and ‘oh you 

know I didn’t want them to die on my shift so I didn’t give them the morphine’”. 

(Interviewee 18) 

A lack of staffing resources was also noted, with one interviewee commenting:  

“For an RN, they love doing pain management they would love to do it their entire shift 

no problem, but there are a whole lot of other things that are taking priority – somebody 

falls on the floor, all the emergencies that they’re dealing with means it’s always going 

to be put back. It’s always at the end of the list”. (Interviewee 10) 

There was also concern regarding nurse-GP communication.  For example, one interviewee said: 

“To be honest, we don’t always have GPs that understand or are willing to look at pain 

management and utilise perhaps the available resources that we have for that”. 

(Interviewee 23) 

Another commented: 

 “And they (young nurses) do really good clinical handover and if the GPs actually 

stepped back and looked at what was being communicated to them by these grad nurses 

its actually high quality stuff”. (Interviewee 11) 

Additionally, one interviewee also noted that sometimes it was necessary to request second 

opinions regarding pain management; they said:  

“There were a couple of conversations last week around a particular GP … that was 

very stingy in terms of pain relief that he was providing for a resident that was end 

stage care. And in the end we had to go above his head and ask palliative care to come 

in and become involved and get what we wanted. We don’t like to do that, but we’re 

here for the resident. Residents’ care, comfort and safety is paramount for us, and we 
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don’t believe in egos or any of that crap, so if we need to step on people’s toes to make 

the resident comfortable then we will. And we did”. (Interviewee 16) 

Table 24 summarises the suggested methods to overcome barriers to optimal pain management 

in ACFs, including improved nurse-GP communication:  

“Maybe if the organisation as a whole developing better relationships with our 

doctors”. (Interviewee 2) 

Another suggestion to improve pain management was improved assessment and documentation: 

“One of the needs that I think we could improve upon is the assessment side of it. Not 

just the visual assessment, the monitoring the reporting and the documenting of the 

residents’ pain in a professional way”. (Interviewee 23)   

Further staff education was also cited by some, as well as resident education: 

“They [residents] will listen once you explain and give them medication and say ‘you 

are not going to get addicted to having 8 Panamax [paracetamol 500mg] a day’. The 

majority will listen and say ‘oh I didn’t realise that”. (Interviewee 14) 
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Table 23 Barriers to the management of pain in aged care facilities (n=23) 
 

Theme n (%) 
Resident related barriers – non-dementia 

Resident related barriers to optimal pain management 
     Stoicism 
     Honesty of reporting pain 
     Families’ influence over medication 
     Resistance to taking medications 
     Not wanting to be a bother 
     Communication barriers (deafness) 
     Stigma regarding pain 
     Lack of trust in staff 
Medication related barriers to optimal pain management 
     Fear of side effects 
     Dislike of taking tablets 
     Fear of addiction 
     Concern about medication cost 

18 (78.3) 
13 (56.5) 
11 (47.8) 
11 (47.8) 
10 (43.5) 
4 (17.4) 
1 (4.4) 
1 (4.4) 
1 (4.4) 
 
5 (21.7) 
3 (13.0) 
2 (8.7) 
1 (4.4) 

Resident related barriers – dementia patients 
Dementia resident related barriers to optimal pain management  
     Identification of pain  
     Resistance to taking medication 
     Dementia related behaviour can disguise pain 
     Patients are unable to accurately report pain 
     Effect of families on the management 
     Difficulties assessing effectiveness of pain management strategies 
     Difficulty in administering medications 

22 (95.7) 
19 (82.6) 
9 (39.1) 
8 (34.8) 
6 (26.1) 
3 (13.0) 
2 (8.7) 
2 (8.7) 

Doctor related barriers 
Doctor related barriers to optimal pain management 
     Reluctance to medicate 
     Disregard nursing staff opinion 
     Lack of doctor engagement 
     Lack of knowledge 
     Unwilling to try new medication 
     Slow to respond 

12 (52.2) 
5 (21.7) 
5 (21.7) 
3 (13.0)  
1 (4.4) 
1 (4.4) 
1 (4.4) 

Facility related barriers 
Facility related barriers – non dementia 
     Efficacy/usefulness of pain scales 
     Staff reluctance to use strong pain relief 
     Resourcing and prioritisation of time 
     Lack of understanding of pain and triggering conditions 
Facility related barriers – dementia patients 
     New staff not being able to identify pain in patients 
     Time involved in the identification and management of pain in those who cannot 

articulate pain 
Facility related barriers – generally 
     Nurse fear of providing too much analgesia 
     Staff uncomfortable contacting prescribers to change medication orders 
     Challenges identify pain in residents 
     Red tape around the provision of pharmacological and non-pharmacological 
     management strategies 
     Poor/unstructured communication with doctors 
     Lack of continuity of care with part-time staff 
     Delegation of pain management to specialists staff 
     Lack of integration of pain assessment outcomes into general knowledge 
     Pre-conceived ideas around residents assessment of pain 

12 (52.2) 
8 (34.8) 
2 (8.7) 
2 (8.7) 
1 (4.4) 
 
4 (17.4) 
4 (17.4) 
 
 
4 (17.4) 
4 (17.4) 
4 (17.4) 
2 (8.7) 
 
2 (8.7) 
1 (4.4) 
1 (4.4) 
1 (4.4) 
1 (4.4) 
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Table 24 Ways that barriers to optimal pain could be overcome in aged care facilities (n=23) 
 

Theme N (%) 
Staffing factors 

Pain management training for staff 
Being observant – watching for non-verbal signs of pain 
Greater staffing resources 
Empowering staff to advocate on the patient’s behalf 
Person centred care 
Rostering of staff to ensure continuity of care 
Involving new staff members in pain assessment for alternative 
opinions/perspectives 

 
5 (21.7) 
4 (17.4) 
3 (13.0) 
1 (4.4) 
1 (4.4) 
2 (8.7) 
1 (4.3) 

Doctors-ACF interactions 
Guiding doctors’ to make decisions regarding pain management  
When GPs are reluctant to change pain therapy the ACF obtain a second onion e.g. 
from palliative care services 
When communicating with doctors ensuring nursing staff have sufficient and 
ordered information to present to the GP 
Use senior staff to communicate with doctors 
Improving relationships between staff and doctors 

 
3 (13.0) 
3 (13.0) 
 
2 (8.7) 
 
2 (8.7) 
1 (4.3) 

Patient and family factors 
Utilising collaborative treatment approaches with family consultations 
Improved communication with families about pain management 
Refer patient/family to GP if ACF cannot convince GP to change analgesic order 
Education of residents 
Education of families 
Using different language when describing/questioning residents about pain 
Providing reassurance and encouragement to overcome resistance to treatment 
Supporting families to changes GPs if the family is concerned about their loved 
one’s management 

 
6 (26.1) 
5 (21.7) 
4 (17.4) 
4 (17.4) 
3 (13.0) 
3 (13.0) 
2 (8.7) 
1 (4.3) 

Patients’ reluctance to use analgesia 
Hiding analgesia in food 
Gaining the residents trust 
Referring patients/families to GP if patient is non-compliant 
Using alternative dosage forms 
Trial and error to find a successful management strategy 
Persisting when patients refuse analgesia 
Offering non-pharmacological treatment strategies when analgesic are resisted 

 
5 (21.7) 
4 (17.4) 
4 (17.4) 
4 (17.4) 
4 (17.4) 
3 (13.0) 
2 (8.7) 

GP: general practitioner; ACF: aged care facility 

10.5 Discussion 

This is the first qualitative study we are aware of identifying barriers to optimal pain management 

in Australian ACFs. The staff interviewed were all very cognisant that pain and its management 

was important to residents. Pain was frequently assessed through both formal and informal 

methods, although none of the ACFs required pain to be assessed a certain number of times per 

shift. When pain was identified by staff, the management strategies employed were dependent 

on the resident and their circumstances.  A number of barriers to optimal pain management were 

identified; these included resident factors such as a reluctance to report pain or take analgesics, 

factors related to the identification and assessment of pain, particularly in those with dementia, 

and communication barriers with GPs.   
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It was concerning that only 70% of participants said that the presence of pain was recorded in 

the facility’s computer system, which is what staff generally refer to when reviewing patient 

progress and health. A previous study evaluating pain management in ACFs found documentation 

of pain assessments in a one-month period was 85%; however, it was only 32% during a week 

and this documentation often lacked details regarding location, severity, characteristics or QOL 

(555). This is an area that could be improved upon, and would also allow for improved 

documentation to be provided to the GPs when making decisions regarding a resident’s pain 

management. 

Most participants (over 60%) indicated that they would contact prescribers to change analgesic 

orders if escalation of pain management was required.  However, communication with doctors 

was noted as a barrier to pain management, in terms of both the confidence of the nurses to speak 

to the doctors as well as the doctors’ reluctance to change therapies, or having sufficient 

documentation to justify a change to medication orders to the doctor. Nurse-prescriber 

communication has previously been identified as a barrier to patient safety and outcomes (553). 

Potentially, some of these barriers could be overcome by putting in place more definitive 

procedures and increased documentation in the resident care software.  Additionally, changing 

the way in which interactions with GPs occur may reduce some of the barriers.  One approach 

could be for all interactions to occur with the senior nursing staff only to improve communication, 

reduce fear of communicating with GPs, improve the lines of communication between the ACF 

and the GP, and improve the speed with which analgesic orders and changes are made.  While 

every effort should be made to optimise communication with the GP, other avenues to improving 

pain relief for residents, particularly those in a palliative situation should also be considered, 

including timely referral to a palliative care service if needed.   

Increased knowledge and education around pain management in ACFs can improve the 

knowledge and beliefs of nurses (550, 551, 556, 557). Often these programs involved education 

sessions over multiple weeks or months with nursing staff only (551, 556, 557) or integrated with 

both nursing staff and residents (558), with a comparison of nursing knowledge and beliefs 

before and after. However, it is unclear whether the improved knowledge and attitudes persisted 

and whether increased knowledge did in fact result in behaviour change in the medium-long 

term. Thus, the best way for these types of education interventions to be implemented and the 

true effect of them in the short and longer term on the management of pain in ACF needs to be 

further assessed.   

Participants in this study felt unable to consistently and accurately identify pain in residents with 

dementia and exhibited concerns regarding providing too much analgesia.  Education, which was 
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wanted by the vast majority of ENs and RNs, could provide some assistance in the identification 

and improved management of pain. However, as noted previously, the tools available for 

assessment of pain in residents with dementia have poor evidence to support their use (547). The 

advent of a new phone application, Electronic Pain Assessment Tool (559), designed to assist with 

the identification of pain in people with dementia has the potential to provide significant benefits 

to the speed of identification and management of pain in these residents. As staffing resources 

and time were noted as barriers to pain management, this could reduce some time pressures 

through faster identification of pain. Watching for signs of resident discomfort or changes in 

behaviour should also be encouraged by all staff, which could be facilitated by further staff 

education.   

If educational activities were to be undertaken, a previous Australian study (560) found that 

these would need to be easily accessible, affordable and would require the employer’s support.  

Consequently, online resources, or in-facility education sessions would appear to be the most 

suitable options. Education should also be undertaken with carers, as they spend substantial 

amounts of time with the residents undertaking a number of activities of daily living.  Improving 

carers’ knowledge of signs of pain might improve reporting and management of pain.   

Based on the responses from staff, residents provide a significant barrier to their own pain 

management which is consistent with previous literature(404, 437, 541, 543-545).  It is 

important that some of these barriers are overcome. One approach could be joint or individual 

resident and family education sessions around pain and its management, which a number of staff 

did comment was an effective way to overcome barriers around pain management.  The inclusion 

of family members is also important as some studies, although not necessarily undertaken in 

ACFs, have indicated that the expectations of family members can influence the assessment of 

pain (219) and having a supportive family has been found to reduce analgesic consumption and 

pain intensity, and improve physical function (561). Additionally, education programs 

incorporating family caregivers of cancer patients living in the community found that they 

improved patient and carer knowledge and attitudes, as well as patient QOL (558). However, 

there is a dearth of literature surrounding the education of family members and the effect that 

this has on pain management of residents in ACFs. Further studies are needed in this area. 

In conclusion, a number of barriers to optimal pain management were identified, including 

resident, prescriber and facility related factors.  A significant number of the barriers could be at 

least partially overcome through increased education of residents, families, RNs, ENs and carers. 

Routine documentation of suspected or actual pain in the resident’s medical notes is likely to 

improve continuity of care and monitoring of new or escalating pain, particularly noting the part-
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time workforce in ACFs was cited as a barrier to pain management. Barriers associated with the 

management of pain between GPs and ACFs are more difficult to overcome. However, increased 

documentation of pain in medical notes and the use of only senior staff to contact prescribers 

about the requirements to change or escalate analgesics may provide better communication 

between GPs and the ACFs and allow for more expedient changes to pain management.  
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Chapter 11: Concluding discussion 

11.1 Thesis background and research objectives 

Nearly all people experience acute pain in their lifetime and while persistent pain, defined as pain 

lasting greater than three months, is less common, it is nonetheless experienced by 20% of the 

general population, 50% of elderly patients living in the community and 80% of those in ACFs (5-

17).  Prevalence rates appear consistent from studies undertaken in different continents, 

indicating that persistent pain is a significant global problem.  It is also very costly (53, 56), with 

patients who suffer from persistent pain conditions more likely to present to a GP (58) and have 

increased absenteeism from work (161). 

The evidence base for acute management generally supports the use of analgesics (48), although 

are variable; however,  there is poor evidence to support the use of analgesics in persistent pain 

management (89, 231). Elderly and frail patients are disproportionally affected by persistent 

pain, but unfortunately, they are often underrepresented in, or excluded from clinical trials (228, 

231). This further complicates decision making, as the lack of information is a barrier to reliable 

assessment of the balance between adverse effects and effectiveness. Elderly patients experience 

altered pharmacokinetics and pharmacodynamics, take multiple medications and often have 

multiple comorbidities, all of which expose them to an increased risk of adverse events and 

altered responses to the medications (101, 227, 228).   Older patients are also less likely to report 

pain and take analgesics (404, 437, 541, 543-545) and those with neurodegenerative diseases 

such as dementia or following a stroke may be unable to adequately communicate their pain, and 

therefore assessment by nursing stuff is required to identify pain.  Consequently, there have been 

many studies demonstrating that pain is undermanaged in the elderly (449, 452, 456, 457). 

Pain and its management has been highlighted as an area of health requiring more research.  One 

of the goals of the National Pain Strategy [Australia] (35, 36) is to increase the amount of research 

being conducted in areas such as assessing attitudes towards pain and its management, and 

reviewing the safety and efficacy of pain management in Australia.  Further to this, The Opioid 

Policy developed by The Royal Australasian College of Physicians (38) suggested further areas 

for research should include: identification of risk factors for the development of persistent pain 

conditions; improving the management of persistent pain; and reducing the harms around 

persistent pain management, specifically opioids. 

Because there are so many different aetiologies that cause pain, this thesis reviewed pain 

management in the elderly, more broadly, as well as focusing on one specific type of pain, post-

surgical pain (from acute to PPP). Reviewing the transition from acute postoperative pain to PPP 

was also recommended at the 14th World Pain Congress (386) and in the National Opioid Policy 
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(92) to aid in identifying predictors of PPP.  There are 2.4 million operations conducted each year 

in Australia, and at least 80% of those patients will experience acute pain. Around 20% of all 

patients will transition from acute postoperative pain to PPP; however, the range varies between 

5% and 85% depending on the surgical procedure (82, 202). PPP contributes significantly to the 

overall population who have persistent pain; for example, surgery was identified as a potential 

cause of pain in 20% of patients attending British pain clinics (417). Due to an increasing number 

of health problems in older people, they frequently require operations. The most common age 

group requiring surgery are those aged 55-64 (562). As this population continues to age, it is 

important that the factors associated with PPP in older Australians are assessed and ways to 

improve outcomes determined. 

In conclusion, this thesis aimed to add to the literature regarding pain management in Australia 

and identify predictors of persistent pain through a number of complementary studies. The 

specific research objectives were to: 

 Observe how pain is managed pharmacologically by patients, nurses, surgeons, GPs and 

anaesthetists; 

 Identify what factors are associated with the development of PPP; 

 Identify QUM issues related to the management of pain; and 

 Identify the barriers and enablers to pain management. 

11.2 Research objective outcomes 

 

11.2.1 Objective 1: Observe how pain is pharmacologically managed by patients, GPs, nurses, 

surgeons and anaesthetists 

A number of Chapters (Three to Six) reviewed how patients took their analgesics to manage their 

pain. The management of pain by patients was often (although not universally) characterised by 

underutilisation, with a reluctance to take analgesics, a stoicism to try and endure with the pain 

and a fear of over using analgesics, being cited as common justifications for underuse. However, 

some patients were also noted to overuse their analgesics, including 6% of patients in Chapter 

Three using more than the recommended dose of paracetamol, putting them at risk of liver 

failure.  These findings add to the existing literature about how patients, particularly elderly 

patients, take their medications. Previous studies have demonstrated similar results, particularly 

in relation to patient factors (404, 437, 541, 543-545); however, the studies included as part of 

this thesis add to the body of country-specific literature about how older Australian patients 

manage their pain with analgesics. These results also demonstrate that despite previous studies 

indicating patient reluctance to report and manage pain, substantial headway has not been made 
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into improving patient expectation, knowledge and capacity to self-manage pain, particularly in 

older Australians. 

Chapters Six, Seven, Eight and Ten reviewed aspects of how GPs manage pain. The prescribing of 

analgesic by GPs was, at times, not in accordance with guidelines, particularly in relation to the 

use of opioids and the use of optimised paracetamol. A number of harm minimisation strategies 

were also infrequently used. These included less than one quarter of GPs regularly reviewing the 

5As (analgesia, activity, adverse events, aberrant behaviour and affect) in patients with 

persistent pain despite analgesics, particularly opioids, often causing substantial adverse effects 

and having variable effectiveness.  

Inappropriate and unsafe medication combinations were frequently prescribed to those patients 

reviewed in Chapters Six and Seven.  Noting the risks of these combinations in this elderly 

population these results are concerning.  The concurrent prescribing of benzodiazepines and 

opioids has been frequently noted in the developed world (563).  This practice continues despite 

safety concerns and guidance recommending benzodiazepines should not be used for more than 

two to four weeks (220).  Similarly, the use of opioids at doses exceeding the recommended 

maximum was also relatively common. However, to some extent, several factors conspire to 

force GPs into using opioids and increasing their doses in an attempt to help their patient.  These 

factors include poor access to pain clinics and limited funding of allied health services, both of 

which have potential to improve physical function. However, there was still low concordance 

with guidelines in relation to non-opioid analgesics and inappropriate co-prescribing, increasing 

the risk of adverse events including confusion, falls and fractures in the elderly, as well as limited 

use of harm minimisation strategies, which are largely under the direct control of GPs. There is 

a need for an increased emphasis on pain and its management during undergraduate and GP 

specialist training as well as ongoing CPD. Such education should aim to try and improve 

concordance with guidelines and reduce the incidence of inappropriate prescribing, particularly 

in relation to opioids.    

The way in which perioperative and postoperative pain was managed by anaesthetists was 

reviewed in Chapters Four, Five and Nine. There was significant variation in the way 

anaesthetist’s managed pain, particularly for those patients undergoing orthopaedic surgery, as 

described in Chapter Five.  Based on anaesthetists’ responses in Chapter Nine, the management 

appears to be strongly reliant on clinical judgment, patient factors and operation factors, rather 

than guidelines and protocols.  It was noted that the management strategies employed by the 

anaesthetists varied depending on the perceived risk of acute and persistent postoperative pain. 

There was also a lack of consistency regarding which factors were perceived to increase the risk 
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of PPP, which is likely reflective of variability in studies published to date (82, 202).  However the 

management strategies employed by the anaesthetists for those patients perceived to be at risk 

of PPP were different to those who were at increased risk for acute postoperative pain. Because 

perceived risk and clinical judgment affected the perioperative management of pain, the need for 

accurate and complete information in relation to the predictors of PPP is needed. Further large-

scale studies, using similar research protocols and definitions, should be undertaken in this area 

to help anaesthetists target at risk patients more accurately.     

The way in which surgeons managed pain was reviewed through the discharge medications 

prescribed to patients in Chapters Three, and to a lesser extent Chapters Four and Five.  There 

was substantial variation in the way in which discharge prescribing of analgesics was managed, 

with only just over 50% of surgical patients receiving discharge analgesia in Chapter Three, 

despite 95.3% of participants requiring analgesics in the week following discharge.  Chapter 

Three in particular demonstrated that there is a need to improve the consistency of discharge 

prescribing to ensure that all patients have sufficient, but not excessive access to analgesics 

following discharge to adequately manage their pain. This is an area that requires further 

investigation to identify what, if any, protocols exist to dictate whether patients receive discharge 

analgesics and what type they receive in order to optimise the management of post-discharge 

pain.   

In Australia, there has been very little research into the management of pain in ACFs and we 

sought to fill this gap in the literature. Our study (Chapter Ten) generally found that ACF staff 

reviewed pain informally through observation (69.6%) and for patients with cognitive 

impairment the Abbey Scale (47.8%) or a face scale (13%) were used most frequently.  If patients 

were identified as having pain, nursing staff would provide an “as required” analgesic (if charted) 

(56.5%), liaise with a GP to change the analgesic order (60.9%), utilise non-pharmacological 

management strategies (56.5%), and record the presence of pain in the patient’s medical notes 

on their computer system (69.6%).  Overall, a number of barriers to pain management in ACFs 

were identified, including patient stoicism and reluctance to take analgesics, challenges with 

identifying pain in patients with cognitive impairment, and conflicting opinions between the ACF 

staff and GPs relating to how pain should be managed in some patients. The results of this study 

were consistent with previous barriers to optimal pain management reported in international 

studies (219, 541, 542, 549-552, 564-568), particularly in relation to patient stoicism and 

reluctance to take analgesics. This study significantly contributes to the current body of literature, 

as no other published studies could be identified that reviewed nursing-related barriers to pain 

management in Australian ACFs.  
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11.2.2 Objective 2: Identify what factors are associated with the development of PPP 

Surgery in older patients is becoming increasingly commonplace, including those very elderly 

patients (over the age of 80).  It is important that the factors associated with the development of 

PPP in this older population is specifically assessed as numerous factors including differences in 

pain experience and perception, patient factors including stoicism and the way in which 

pharmacological agents work in this population are different to that of a younger adult cohort.  

Numerous factors have been previously identified as increasing the risk of PPP; these include 

psychological factors such as anxiety, pain catastrophising, pre-existing persistent pain 

conditions, and uncontrolled acute pain (82, 202, 203) however with the changing demographics 

of who is undergoing operations these factors need to be continually assessed to ensure that they 

are consistent across age groups.  Chapters Four and Five incorporated all major previously 

identified patient factors and intraoperative factors (where consistently available).  The studies 

conducted as part of this research also focused on the post-discharge period, up to three months 

postoperatively.  This is a period that has not previously been the subject of much research; 

however, the few studies in this area have indicated that uncontrolled pain following hospital 

discharge is associated with pain persisting (206-208).   

The factors that increased the risk of pain at 12 months following a sternotomy included younger 

age, pre-operative anxiety, pre-existing musculoskeletal pain, number of pre-existing pain sites, 

self-rated poor health, a DN4 ≥3 at three months and 12 months.  The factors that increased the 

risk of pain at 12 months following orthopaedic surgery included increased number of pre-

existing pain sites, pre-existing alcohol use, moderate-severe pain at 10 days and six weeks and 

a DN4 ≥3 at three months and 12 months.  The findings from these studies support the existing 

literature, with previous pain conditions and anxiety being identified as factors increasing the 

risk of PPP.  This study, however, adds substantial weight to the association between uncontrolled 

post-discharge pain and PPP, as well as neuropathic pain (DN4 ≥3) during the subacute period, 

following discharge and PPP.  Although younger age was associated with PPP, two risk factors, 

pre-existing pain and a reluctance to take analgesics (resulting in potentially uncontrolled post-

discharge pain), are associated with PPP and common in older people.  Consequently, it is 

important older patients are encouraged to manage their pain carefully and use analgesics as 

required following discharge to prevent uncontrolled pain.  The results from Chapters Three, 

Four and Five also clearly show that undermanagement of pain following hospital discharge is an 

issue. This is noteworthy, considering that uncontrolled post-discharge pain and neuropathic 

pain symptoms were associated with pain at 12 months. An increased emphasis on the 

importance of post-discharge pain management and increased pain specific follow-up is required 

to improve the management and potentially reduce the incidence and/or severity of PPP.   
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11.2.3 Objective 3: Identify QUM issues related to the management of pain 

QUM issues related to the management of pain were identified in a number of chapters.  The first 

key issue was the lack of concordance between practice and the available guidelines and 

recommendations regarding pain management, particularly in relation to the use of opioids.  The 

use of dangerous combinations of sedating agents, particularly benzodiazepines and opioids was 

common place and has significant potential to harm patients and potentially result in their death 

through respiratory depression or obliquely through increased fracture risk. The second key 

issue was the patient’s ability to safely and adequately self-manage their pain following surgery.  

Self-management of pain by patients was generally (although not always) characterised by the 

underutilisation of analgesics (resulting in under management of pain), often due to 

misconceptions about analgesics, how they work and their associated risk profile. There is a need 

to improve patient knowledge and capacity to self-manage pain adequately in order to improve 

patient outcomes. The third issue was the variability in counselling provided during the inpatient 

stay or at the point of discharge, regarding post-surgical pain management. This was found to 

vary in terms of which health care professionals were involved and the content of information 

provided.  Additionally, the actual supply of take-home analgesics following surgical procedures 

was often inadequate, with only 70% of patients receiving analgesics on discharge, despite 95.4% 

of patients reporting use of analgesics in their first week following surgery.   

 

11.2.4 Objective 4: Identify the barriers and enablers to pain management 

Barriers and enablers to pain management were mostly discussed in Chapters Eight, Nine and 

Ten, although some barriers, particularly patient-related barriers, were also identified in Chapter 

Three, Four and Five. In Chapter 8 GPs identified a number of barriers to optimal pain 

management including Healthcare system factors such as long waiting times for and access to 

pain clinics, limited government funding of allied health professions (psychologists and 

physiotherapists) and surgical waiting times.  Other barriers to pain management included 

patient factors such as unrealistic expectations, and a reluctance to use non-pharmacological or 

self-management strategies.  The risks and current lack of good quality evidence were also noted 

as barriers to optimal pain management.   Particularly noting that the evidence regarding 

analgesic use in the elderly and/or frail is even more uncertain than general adult guidelines, 

coupled with a patients’ reluctance to use non-pharmacological management strategies, it creates 

a very difficult position for the GP to be in and to manage. 

In Chapter 9, anaesthetists identified a number of barriers to optimal acute pain management 

including under and overusing medications, staffing resources, conflicting priorities and minimal 

involvement of pain specialists.  They also noted that communication was often poor or slow 
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communication between hospital and general practice and this coupled with a lack of post-

discharge resources were reasons they believed worsened post-discharge pain outcomes.  A 

number of barriers to the pharmacological management of pain and assessment of pain were 

identified in ACF in chapter 10. These included resident factors such as reluctance to report pain 

or take analgesics and stoicism; the ability for nursing staff to adequately assess pain in those 

unable to communicate; insufficient documentation of pain in nursing notes, and challenges in 

the communication between the ACF and staff.  Based on these findings, and noted below in Table 

25 and Table 26, which summarise the barriers and enablers to the pharmacological pain 

management, there are a number of overlapping factors found in the different studies, 

particularly in relation to education, challenges with the wider health system and patient-related 

barriers. 

Table 25 Barriers to the optimal management of pain 

Patient factors 
 

- Poor patient reporting of pain;  
- Difficulty in identifying pain in patients with cognitive 

impairment; 
- Patient stoicism and reluctance to take analgesics; 
- Patient knowledge, health literacy and expectations; 
- The influence of family on pain and its management; 
- The usefulness and validity of pain scales. 

Communication 
factors 

- Poor and slow communication between hospitals and GPs 
regarding post-discharge care; 

- Variable discharge counselling to patients on discharge 
following a surgical procedure; 

- Poor communication and management agreement between 
ACF and GPs; 

- Lack of post discharge resources and follow-up for surgical 
patients. 

Wider health  
system factors 
 

- Poor access and long waiting times for pain clinic services;  
- Poor access to Government funded allied health services for 

persistent pain management in the community; 
- Poor staffing on surgical wards, reducing acute pain 

management capacity and treatment modalities; 
- Underutilisation of anaesthetists, pain specialists or APS in the 

post-surgical period; 
- Conflicting priorities and goals following surgery influencing 

the management of pain. 
Education - Limited training as part of the undergraduate medical degree 

in pain and its management despite its prevalence within 
society. 

ACF: aged care facilities; GP: general practitioners 
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Table 26 Potential ways to overcome these barriers 

Education - Increased education of patients regarding expectations, 
management, analgesics, their side effects and how to take them;  

- Increased education of GPs regarding pain management;  
- Increased education of allied health professions to allow for 

increased specialisation in the management of persistent pain 
conditions; 

- Increased education of hospital nursing staff regarding 
identification and management of pain; 

- Increased education of ACF nursing staff regarding identification 
and management of pain;  

- A systematic approach across all Australian universities to increase 
pain management training as part of all undergraduate medical, 
nursing and allied health care practitioner courses. 

Post-discharge 
management 

- Improved content and consistency of counselling and resources for 
patients regarding post-discharge pain management; 

- Improved discharge planning and provision of discharge 
medication;  

- Increased involvement of anaesthetists, pain specialists or APS in all 
post-surgical patients’ care; 

- Early identification of neuropathic pain following surgery; 
- Improved speed of post-discharge communication with GPs about 

patients. 
Wider health  
system factors 

- Increased funding and access to pain clinics; 
- Increased MBS funding of psychology and physiotherapy for 

persistent pain conditions; 
- Increased time available for GP appointments, particularly in regard 

to pain; 
- Increased hospital staffing to allow for increased access to 

analgesics, and treatment modalities and monitoring of pain. 
Further research 
and evaluation 
of initiatives 

- Increased APS and/or pain specialists services following surgery 
and discharge for all post-surgical patients (including neuropathic 
pain assessment); 

- The development of improved patient resources and discharge 
counselling for post-surgical patients; 

- The identification of the predictors of PPP and development of an 
associated assessment tool;  

- The development of pre-operative interventions to overcome 
psychological factors associated with PPP;  

- Improved documentation of pain and protocols regarding pain 
management and the reporting of pain in ACFs;  

- Reviews of the management of pain, documenting frequency of pain 
reports and management strategies incorporating both non-
pharmacological and pharmacological management; and 

- Increased pain management role for pharmacists within or 
associated with GP clinics.  

ACF: aged care facilities; GP: general practitioner; MBS: Medical Benefits Scheme; APS: Acute Pain 

Service; PPP: persistent post-operative pain 

Identification of these barriers and the resulting proposals regarding approaches to overcome 

them add greatly to the current literature, particularly in the Australian context.  However, a 
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number of these have been previously identified, including patient stoicism and reluctance to 

take analgesics (404, 437, 541, 543-545) in older people in particular, poor access to pain clinics 

(472), and the need for increased training of health professionals regarding pain at 

undergraduate and postgraduate level (492, 493).  Where this research significantly adds to the 

literature is in relation to the quality of post-discharge counselling and prescribing, and the 

resultant under management of post-discharge pain. Poor post-discharge pain management was 

identified by GPs, patients and anaesthetists as a problem and patient self-management was often 

suboptimal in the studies carried out.  Although high levels of post-discharge pain have been 

identified previously (204, 393-397), the findings of this thesis, associating uncontrolled post 

discharge pain with PPP, add weight to the argument for improving the management of post-

discharge pain. Another area where the results significantly add to the literature, is in the post-

surgical management of patients and lack of involvement by pain specialists in the care of all post-

surgical patients.  These two areas have the potential, if rectified, to facilitate improved 

management of pain and a subsequent increase in QOL for people following surgery, together 

with a potentially reduced incidence and severity of PPP.  In addition, Chapter 10 is the first study 

conducted in Australia evaluating the barriers and enablers to pain management in ACFs.  This 

provides Australian specific barriers and enablers to managing pain. Considering the number of 

QUM issues identified in chapters 6 and 7, it is an imperative that the way pain in ACFs is managed 

and addressed, is further researched so that these residents can experience the best possible 

quality of life.     

11.3 Implications and recommendations 

The first key implication of this research is the need to improve the management post-discharge 

pain following surgery. Post-discharge pain management is sub-optimal for a variety of reasons 

including patient reluctance to take analgesics, poor discharge counselling, inadequate provision 

of post-discharge analgesics and poor guidance around what patients should do if there is a 

problem.  These issues were identified from a number of perspectives including patients, GPs and 

anaesthetists.  From Chapter Five in particular, as well as previous studies (208, 388, 389, 395, 

396), there appears to be an association between moderate to severe post-discharge pain and the 

development of PPP.  Previous studies have clearly articulated the risk of PPP increasing if acute 

postoperative pain (within the first 48 hours) levels are high (82, 202, 203).  Consequently, the 

following question must be asked; why is there not more attention given to how patients manage 

pain when they go home? It is conceivable that the risk of peripheral and central sensitisation 

persists beyond 48 hours after surgery and optimal pain management following discharge may 

reduce the risk of sensitisation occurring.  Many of the factors previously identified as 

contributing to PPP such as psychological and biological factors are difficult to augment to reduce 
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the incidence, other than identifying those at risk and managing these patients more aggressively. 

Improving the way post-discharge pain is managed has the potential to reduce the incidence 

and/or severity of PPP and at a minimum improve patients’ QOL and physical function.   Further 

research is needed to assess any intervention aimed at improving post-discharge pain on the 

incidence and severity of PPP.  Any research should take into consideration older Australians in 

relation to predictors of PPP, as well as patient characteristics that may make these patients less 

likely to take analgesics following discharge.   

Unfortunately, the complex range of factors and influences on these, mean that rectifying 

deficiencies in pain management will be challenging. Increasing the reach and role of the APS to 

incorporate all post-surgical patients’ pain management and discharge counselling may assist in 

overcoming some of these barriers.  Hospitals also need to have clear policies in place as to whose 

responsibility it is to provide discharge counselling regarding pain management and in doing so, 

ensuring they have relevant and adequately trained staff to accommodate this process. This can 

clearly be seen in Chapter Three and is also supported by anaesthetists’ opinions in Chapter Nine, 

where so many different providers gave advice to patients with poor consistency in counselling, 

despite this study being conducted in just one hospital.    

Further research needs to be undertaken involving interviews with patients about the content 

and delivery of information provided regarding pain management, following surgical discharge. 

Attempts should be made to determine what patients believe would assist them with their self-

management of pain, particularly given the personal, family and societal influences on attitudes 

and perceptions to pain. This bottom-up approach needs to be adopted as there are so many 

misconceptions about pain and its management, especially in older patients.  

The second key implication of this research is the way in which pain is managed by GPs and their 

lack of concordance with guidelines and recommendations. As noted previously, GPs are time 

poor, they are often under supported in the community by pain specialists, waiting times for pain 

clinics are long, or there are not pain clinics in the geographic area, and access to allied health 

services, particularly physiotherapy and psychology, is poor. These pressures, however, do not 

release GPs from practicing in accordance with guidelines or undertaking harm minimisation 

activities such as opioid trials. How to improve the management of pain by GPs and increase the 

use of these harm minimisation strategies needs to be further researched.   

Although not ideal, there may be a requirement to put in place further administrative 

requirements regarding the prescribing of opioids to ensure that GPs commence these as a trial 

for patients, that they have optimised non-opioid analgesics before commencing opioids and that 

patients are not taking regular benzodiazepines in combination with opioids.  This is particularly 
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pertinent in older patients who are at greatest risk of this combination causing harm.  In the 

shorter term, trying to increase the level of CPD about pain management or a mandated minimum 

number of CPD points related to pain education is likely to benefit patients and GPs.  Additionally, 

increasing the reach of persistent pain clinics so that GPs feel more supported in the community, 

and increased access to allied health services are also likely to benefit patients. However, 

increased access to pain clinics and allied health services would require major policy and fiscal 

changes, and significant government intervention for this to occur, which could be a major barrier 

to change in the current economic climate.   Further research should be undertaken to assess the 

role of pharmacists in GP clinics and the effect that this increased collaboration may have on the 

management of pain and its management.   

The final major implication of this research is the need for more education of health care 

practitioners (at an undergraduate and post graduate level) and patients regarding pain and its 

management.  This has previously been suggested in the National Pain Strategy (35, 36) and is 

clearly an area where more work is required.  Low levels of knowledge in relation to pain was 

cited by patients, GPs, anaesthetists and ACF staff as a barrier to optimal pain management. 

Health care practitioners need to improve their knowledge across the board in relation to pain 

management.  This education should be firstly implemented at an undergraduate level in all 

health professional degrees. This would require a national and coordinated response to ensure 

all graduates have a similar level of knowledge and skills.  This is likely to be best achieved by the 

Councils overseeing university course accreditations mandating a specific amount of training 

regarding pain and persistent pain management in order for the course to remain accredited.   

Training for nursing staff already working is likely to have the best outcome if it is in person and 

on site.  Although the recent University of Tasmania MOOC on dementia care has had good uptake 

(7,909 completed of 23,347 enrolled) (554), it has also had substantial number of people not 

complete it. It is possible that face-to-face education may facilitate increased completion of, and 

engagement in, training. For those working with post-surgical pain, training on site, peer-learning 

from increased APS or anaesthetists’ involvement on the wards, or online training may all be 

useful tools in improving acute post-surgical pain management. 

Patients, particularly older patients, were found in this thesis to demonstrate a reluctance to 

report pain and take analgesics. However, there is also the converse situation where patients are 

reliant on or expecting analgesics to “fix” their pain.  A comprehensive patient education program 

is needed to improve patient knowledge, expectations and patient outcomes.  Potentially, the use 

of accredited pharmacists, with additional pain management training, providing medication 

reviews in the community or pharmacists working in general practice may be other helpful 
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strategies. Intervention by pharmacists could assist patients by providing information and 

establishing realistic expectations and assist GPs in providing optimised management strategies 

for those with persistent pain conditions.  This may relieve some pressure from GPs but still 

ensure patients are provided relevant, timely information to allow them to safely and effectively 

self-manage their pain.  For post-surgical patients and those with persistent pain in the 

community, further work would need to be undertaken to determine the best method of 

delivering education such as identifying whether face-to-face, one on one or as a group, online or 

other types of information provision provided the best patient outcomes.  For those in ACFs it is 

likely face-to-face information sessions, preferably including patients’ families would be most 

beneficial and likely to result in behaviour change.  Intervention studies should be conducted to 

identify the best way in which this information should be presented and it’s content. 

In summary, based on the work in this thesis, the main recommendations for improved pain 

management in Australia are: 

- Increased provision of education and training regarding pain and its management to 

undergraduate, graduate and qualified health care practitioners, particularly to those who 

will work closely with patients who experience pain; 

- Increased patient education regarding pain, analgesics and expectations; 

- Improved involvement by anaesthetists, pain specialists or the APS following a surgical 

procedure and at discharge; 

- Improved and consistent discharge counselling and post-discharge resources for patients 

who have undergone a surgical procedure;  

- Increased access for patients with persistent pain to funded multidisciplinary services, 

including pain clinics, psychologists, physiotherapists and pharmacist services; and 

- Further research evaluating the effectiveness of the interventions suggested in this thesis, 

including pharmacist education in GP clinics, increased patient education on surgical 

discharge, pain specific follow-up after surgery, and the development and validation of a PPP 

assessment tool.  

11.4 Limitations 

Although this research contributes significantly to the area of pain and its management in 

Australia, it is important to acknowledge some limitations.  Firstly, it is important to note that the 

pharmacological management of pain is only one treatment modality, and thus the results within 

this thesis only review this aspect.  Multimodality management of pain is required in order to 

demonstrate significant improvements and this is a limitation with this study.  In all studies an 

increased sample size would have been beneficial to improve the strength of the findings.  
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Nonetheless, the results were still convincing despite this.  There was the potential, albeit small, 

that recall bias may have affected the results of surveys. Only one week’s recall was required for 

the prospective studies included in this thesis, and for this reason, recall bias would be unlikely 

to influence the results.  It would be useful to repeat the work conducted as part of Chapter Three 

in other hospitals, to further investigate the management of post-discharge pain.  Nonetheless, 

the results of Chapter Three are consistent with Chapter Nine, an Australian-wide survey of 

anaesthetists.  In Chapters Three, Eight and Nine, there may have been some self-selection of 

participants, as those interested in the area or with specific concerns may have been more likely 

to respond. Potentially this may have influenced the findings, although the effect of this is likely 

to be small and the results are consistent with previous studies in the area.  

As noted in the text of Chapters Six and Seven, a number of potential limitations in the medical 

review data could exist, including the potential inaccurate or incomplete recording of data and 

being able to determine the frequency of “as required” analgesic dosing. Based on the responses 

of the ACF staff regarding pain management (Chapter Ten) “as required” analgesics dosing 

appears to be not overly common for chronic pain conditions.  The staff noted that if a patient is 

requiring frequent “as required” medication, the doctor would be contacted and the order 

changed to more regular dosing.  It would have been beneficial to conduct this research in parallel 

with an audit of ACFs to improve the generalisability of the results and conclusions drawn, in 

addition to tying it in with the non-pharmacological management strategies employed and 

nursing perspective.  However, this is an avenue for further research to add to the literature in 

this area.    

In hindsight, for the purposes of comparison it would have been beneficial to modify the surveys 

used in Chapter Four and Five.  The same depression and anxiety scales should have been used 

for both cohorts to allow for better comparisons between the groups.  It also would have been 

beneficial to have been able to include more intraoperative data and although efforts were made 

to try and obtain this, inconsistencies and poor recording of this data by surgeons (in accessible 

medical notes) meant that it was not possible to include it.  This would have allowed for a more 

comprehensive data collection and clearer outcomes.  In addition, the numerical rating scale was 

found to be difficult to administer, as patients struggled to rate their pain using this scale (this 

was also noted by the ACF staff in Chapter Ten) and consequently other questions using 

descriptors such as mild, moderate or severe pain or discomfort were often used to elicit a patient 

answer. When conducting further research in this area, more descriptive assessments of pain and 

its characteristics would be desirable and permit easier comprehension for patients regarding 

their pain and its management. 
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11.5 Conclusion 

This thesis significantly adds to the literature concerning the pharmacological management of 

pain in older Australia and the predictors of PPP, particularly the influence of undermanagement 

of pain following hospital discharge, which has been not been previously researched.  Overall the 

key findings of this thesis are that pain is often undermanaged following hospital discharge after 

surgery, with inconsistent discharge planning, counselling and prescribing, and a lack of 

concordance with guidelines and recommendations by GPs managing pain in the elderly leading 

to potentially deadly drug combinations being prescribed.  These findings led to a number of 

recommendations being made to improve pain management, including increased education of 

health professionals and patients, increased involvement of pain specialists following surgery, 

improved discharge counselling and resources for patients following surgery, and increased 

access to funded multidisciplinary services including pain clinics, psychologists and 

physiotherapists.  With improved management of post-discharge pain there is the potential to 

reduce the incidence of PPP in the future and at the very least improve the QOL and rehabilitation 

potential following discharge.  Additionally, increased GP knowledge and access to 

multidisciplinary resources may help reduce the severity of pain and improve physical function 

of those patients who do experience persistent pain to allow them to have an improved QOL.   It 

is clear that significant improvements to pharmacological pain management are required in order 

to optimise treatment outcomes for elderly Australians.  
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Provision of Pain Management Advice 

to Surgical Patients at the Royal Hobart Hospital 
 

Many thanks for completing this survey, please answer as many questions as you are able to.  If 

you find you need help to answer this survey, please feel free to ask a family member or a friend 

who was involved in your care during your hospital stay.  We do appreciate your honesty and all 

answers shall be kept strictly confidential.     

 

Name: ...............................................................................................................  

Date of Birth:................ ............      Gender: ☐ Male ☐  Female 

Today’s date:..............................  

 

 

1a) How would you describe your current employment situation? 

☐  Full time      ☐  Part time   ☐  Casual     ☐ Full time student 

☐  Unemployed        ☐  Retired     ☐  Other         ☐  Disability pension 

 

1b) What is the highest level of education you have completed? 

☐  Pre-year 10 ☐  Year 10   ☐  Year 12    ☐ Diploma 

☐  VET Certificate ☐  Bachelor’s degree   ☐  Post-graduate Qualification 

 
 

2a) In a pre-assessment clinic did you speak to a doctor (from the surgical team or anaesthetist) 

about your postoperative pain management before you were admitted to hospital to have your 

operation? 

☐Yes   ☐No (Please go to question 3a) 

 

2b) Did the doctor give you any written information at this session? 

☐ Yes ☐ No 

 

3a) Were you experiencing pain before you had surgery?     

 ☐ Yes            ☐ No (Please go to Question 4) 

 

3b) On average, how severe would you rate your level of pain before surgery?  

(0 being no pain and 10 being worst pain imaginable)?  

☐0   ☐1   ☐2   ☐3   ☐4   ☐5   ☐6   ☐7   ☐8   ☐9   ☐10 

 

3c) Was this pain (or the medical condition causing this pain) the reason you had surgery? 

☐ Yes            ☐ No 

 

3d) For how long had you been suffering with this pain? 

☐  Less than 3 months     ☐ 3-6 months ☐ 6-12 months ☐ More than 12 months 

  

http://www.iasp-pain.org/AM/Template.cfm?Section=Home&Template=/CM/ContentDisplay.cfm&ContentID=2908
http://www.iasp-pain.org/AM/Template.cfm?Section=Home&Template=/CM/ContentDisplay.cfm&ContentID=2908
http://www.iasp-pain.org/AM/Template.cfm?Section=Home&Template=/CM/ContentDisplay.cfm&ContentID=2908


 

129 

21. Bell J. Australian trends in opioid prescribing for chronic non-cancer pain, 1986-1996. 
Med J Aust. 1997;167(1):26-9. 
22. Boudreau D, Von Korff M, Rutter CM, Saunders K, Ray GT, Sullivan MD, et al. Trends in 
long-term opioid therapy for chronic non-cancer pain. Pharmacoepidemiol Drug Saf. 
2009;18(12):1166-75. 
23. Leong M, Murnion B, Haber PS. Examination of opioid prescribing in Australia from 1992 
to 2007. Intern Med J. 2009;39(10):676-81. 
24. Sullivan MD, Edlund MJ, Fan MY, DeVries A, Brennan Braden J, Martin BC. Trends in use 
of opioids for non-cancer pain conditions 2000–2005 in commercial and Medicaid insurance 
plans: The TROUP study. Pain. 2008;138(2):440-9. 
25. Karanges EA, Blanch B, Buckley NA, Pearson SA. Twenty-five years of prescription opioid 
use in Australia: a whole-of-population analysis using pharmaceutical claims. Br J Clin Pharmacol. 
2016;82(1):255-67. 
26. Mofizul Islam MM, McRae IS, Mazumdar S, Taplin S, McKetin R. Prescription opioid 
analgesics for pain management in Australia: twenty years of dispensing. Intern Med J. 
2015;46(8):955-63. 
27. Dunn KM, Saunders KW, Rutter CM, Banta-Green CJ, Merrill JO, Sullivan MD, et al. Opioid 
prescriptions for chronic pain and overdose: a cohort study. Ann Intern Med. 2010;152(2):85-92. 
28. Gomes T, Mamdani MM, Dhalla IA, Paterson JM, Juurlink DN. Opioid dose and drug-related 
mortality in patients with nonmalignant pain. Arch Intern Med. 2011;171(7):686-91. 
29. Rintoul AC, Dobbin MD, Drummer OH, Ozanne-Smith J. Increasing deaths involving 
oxycodone, Victoria, Australia, 2000–09. Inj Prev. 2011;14(4):254-9. 
30. Roxburgh A, Bruno R, Larance B, Burns L. Prescription of opioid analgesics and related 
harms in Australia. Med J Aust. 2011;195(5):280-4. 
31. Kenan K, Mack K, Paulozzi L. Trends in prescription for oxycodone and other commonly 
used opioids in the United States, 2000-2010. Open Med. 2012;6(2):e41-7. 
32. Paulozzi LJ, Budnitz DS, Xi Y. Increasing deaths from opioids analgesics in the United 
States. Pharmacoepidemiol Drug Saf. 2006;15(9):618-27. 
33. Lee TH. Zero pain is not the goal. JAMA. 2016;315(15):1575-7. 
34. Califf RM, Woodcock J, Ostroff S. A proactive response to prescription opioid abuse. NEJM. 
2016;374(15):1480-5. 
35. Pain Australia. National Pain Strategy (Draft review - May 2014).  New South Wales: Pain 
Australia; 2014 [12 August 2016]; Available from: 
http://www.painaustralia.org.au/images/pain_australia/Draft_Progress_Review_PDF_29_May.p
df. 
36. Pain Australia, . National Pain Strategy.  New South Wales: Pain Australia; 2011 [28 
January 2016]; Available from: 
http://www.painaustralia.org.au/images/pain_australia/National Pain Strategy 2011 Exec 
Summary.pdf. 
37. Office of the Press Secretary, The White House. Fact Sheet: Obama Administration 
announces additional actions to address the prescription opioid abuse and heroin epidemic.  
Washington DC 2016 [5 April 2016]; Available from: http://www.whitehouse.gov/the-press-
office/2016/03/29/fact-sheet-obama-administration-announces-additional-actions-address. 
38. The Royal Australasian College of Physicians. Prescription Opioid Policy: Improving 
management of chronic non-malignant pain and prevention of problems associated with 
prescription opioid use. Sydney 2009. 
39. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, et al. The 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies. BMJ 2007;335(7624):806-8. 
40. Australian Institute of Health and Welfare. Cardiovascular disease, diabetes and chronic 
kidney disease—Australian facts: Prevalence and incidence. Cardiovascular, diabetes and chronic 
kidney disease series no. 2. Cat. no. CDK 2. Canberra: AIHW. 2014. 
41. Friedrich I, Simm A, Kötting J, Thölen F, Fischer B, Silber RE. Cardiac surgery in the elderly 
patient [abstract]. Deutsches Ärzteblatt international. 2009;106(25):416-22. 

http://www.painaustralia.org.au/images/pain_australia/Draft_Progress_Review_PDF_29_May.pdf
http://www.painaustralia.org.au/images/pain_australia/Draft_Progress_Review_PDF_29_May.pdf
http://www.painaustralia.org.au/images/pain_australia/National%20Pain%20Strategy%202011%20Exec%20Summary.pdf
http://www.painaustralia.org.au/images/pain_australia/National%20Pain%20Strategy%202011%20Exec%20Summary.pdf
http://www.whitehouse.gov/the-press-office/2016/03/29/fact-sheet-obama-administration-announces-additional-actions-address
http://www.whitehouse.gov/the-press-office/2016/03/29/fact-sheet-obama-administration-announces-additional-actions-address


 

130 

42. Weintraub WS, Grau-Sepulveda MV, Weiss JM, O'Brien SM, ED P, Kolm P, et al. 
Comparative effectiveness of revascularization strategies. NEJM. 2012;366:1467-76. 
43. Australian Institute of Health and Welfare. Hospitalsations for osteoarthritis.  Canberra 
2015 [14 September 2016]; Available from: http://www.aihw.gov.au/osteoarthritis/hospital-
treatment/. 
44. Australian Institute of Health and Welfare, Pointer S. Trends in hospitalised injury, 
Australia 1999-00 to 2012-13.  Injury research and statistics series 95. Cat. no. INJCAT 171. 
Canberra: AIHW. 2015. 
45. Rey R. The history of pain. Cambridge: Harvard University Press; 1995. 
46. Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsychosocial approach to 
chronic pain: scientific advances and future directions. Psychol Bull. 2007;133(4):581-624. 
47. Katz WA, Rothenberg R. The nature of pain: pathophysiology. J Clin Rheumatol. 
2005;11(2):s11-s5. 
48. Australian and New Zealand College of Anaesthetists, Faculty of Pain Medicine. Acute pain 
management: scientific evidence 4th edition. Sydney 2015. 
49. Jones JB. Pathophysiology of acute pain: implications for clinical management. Emerg Med 
Australas. 2001;13(3):288-92. 
50. Goldberg DS, McGee SJ. Pain as a global health priority. BMC Public Health. 2011;11:770. 
51. Blyth FM, Van Der Windt D, Croft P. Introduction to chronic pain as a public health 
problem. In: Croft P, Blyth FM, van der Windt D, editors. Chronic Pain Epidemiology: from 
Aetiology to Public Health. New York: Oxford University Press; 2011. p. 279-87. 
52. Australian Institute of Health and Welfare. National health priority areas. Canberra: 
Australian Government; 2015. 
53. Access Economics, Arthritis Australia. Painful Realities: the economic impact of arthritis 
in Australia Sydney 2007. 
54. Gaskin DJ, Richard PT. Appendix C: The economic costs of pain in the United States. . In: 
Institute of Medicine (US) Committee on Advancing Pain Research Care and Education, editor. 
Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education, and 
Research,. Washington DC National Academies Press (US); 2011. 
55. Breivik H, Eisenberg E, O’Brien T, OPENMinds. The individual and societal burden of 
chronic pain in Europe: the case for strategic prioritisation and action to improve knowledge and 
availability of appropriate care. BMC Public Health. 2013;13:1229. 
56. Morales-Espinoza EM, Kostov B, Salami DC, Perez ZH, Rosalen AP, Molina JO, et al. 
Complexity, comorbidity, and health care costs associated with chronic widespread pain in 
primary care. Pain. 2016;157(4):818-26. 
57. Blyth FM, Counsins MJ, March LM. Chronic pain-related disability and use of analgesia and 
health services in a Sydney community. Med J Aust. 2003;179(2):84-7. 
58. Blyth F, March ML, Brnabic AJ, Cousins MJ. Chronic pain and frequent use of health care. 
Pain. 2004;111(1-2):51-8. 
59. Kerns RD, Philip EJ, Lee AW, Rosenberger PH. Implementation of the Veterans Health 
Administration National Pain Management Strategy. Transl Behav Med. 2011;1(4):635-43. 
60. Burgess A, Harmon D, McNamara M. F526 Measuing pain as the "fifth vital sign": an audit 
on pain score documentation within the medical setting Eur J Pain Suppl. 2011;5(S1):166. 
61. Ministry of Health Malaysia, National Pain Free Hospital Committee. Pain as the 5th vital 
sign guidelines: 2nd Edition. In: Ministry of Health, editor.2013. 
62. Ready LB, Edwards WT. Management of acute pain: a practical guide. Taskforce on acute 
pain. Seattle1992. 
63. International Association for the Study of Pain. IASP Taxonomy.  Seattle: IASP; 2014 [30 
October 2015]; Available from: http://www.iasp-pain.org/Taxonomy?navItemNumber=576. 
64. International Association for the Study of Pain. Visceral pain. Pain Clinical Updates. 
2005;XIII (6). 
65. Hawker GA, Mian Sam, Kendzerska T, Frenc M. Measures of adult pain: Visual Analog Scale 
for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain), McGill Pain Questionnaire (MPQ), 
Short-Form McGill Pain Questionnaire (SF-MPQ), Chronic Pain Grade Scale (CPGS), Short Form-

http://www.aihw.gov.au/osteoarthritis/hospital-treatment/
http://www.aihw.gov.au/osteoarthritis/hospital-treatment/
http://www.iasp-pain.org/Taxonomy?navItemNumber=576


 

131 

36 Bodily Pain Scale (SF-36 BPS), and Measure of Intermittent and Constant Osteoarthritis Pain 
(ICOAP). Arthritis Care Res 2011;63(11):s240-52. 
66. Freynhagen R, Baron R, Gockel U, Tolle T. painDETECT: A new screening questionnaire to 
detect neuropathic components in patients with back pain. Curr Med Res Opin. 
2006;22(10):1911–20. 
67. Bouhassira D, Attal N, Alchaar H, Boureau F, J B, Cunin G, et al. Comparison of pain 
syndromes associated with nervous or somatic lesions and development of a new neuropathic 
pain diagnostic questionnaire (DN4). Pain. 2005;114(1-2):29-36. 
68. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation study of 
WOMAC: a health status instrument for measuring clinically important patient relevant outcomes 
to antirheumatic drug therapy in patients with osteoarthritis of the hip or knee. J Rheumatol. 
1988;15(12):1833-40. 
69. Anderson DL. Development of an instrument to measure pain in rheumatoid arthritis: 
rheumatoid Arthritis Pain Scale (RAPS). Arthritis Rheum. 2001;45(4):317-23. 
70. Meenan RF, Gertman PM, Mason JH. Measuring health status in Arthritis: the Arthritis 
Impact Measurement Scales. Arthritis Rheumatism. 1980;23:146-52. 
71. Melzack R. the short-form McGill Pain Questionnaire. Pain. 1987;30(2):191-7. 
72. Wong D, Baker C. Wong-Baker FACES Pain Rating Scale.  1983. 
73. Abbey J, De Bellis A, Piller N, Esterman A, Giles L, Parker D, et al. Abbey Pain Scale. Funded 
by the JH & JD Gunn Medical Research Foundation. 1998-2002. 
74. Warden V, Hurley AC, Volicer L. Development and psychometric evaluation of the Pain 
Assessment in Advanced Dementia (PAINAD) scale. J Am Med Dir Assoc. 2003;4(1):9-15. 
75. Gelinas C, Fillion L, Puntillo K, Viens C, Fortier M. Validation of the Critical-Care Pain 
Observation Tool in adult patients. Am J Crit Care. 2006;15(4):420-7. 
76. Ferreira-Valente MA, Pais-Ribeiro JL, Jensen MP. Validity of four pain intensity rating 
scales. Pain. 2011;152(10):2399-404. 
77. Seamark D, Seamark C, Greaves C, Blake S. GPs prescribing of strong opioid drugs for 
patients with chronic non-cancer pain: a qualitative study. Br J Gen Pract. 2013;63(617):e821-8. 
78. Schaible HG. Peripheral and central mechanisms of pain generation. Handb Exp 
Pharmacol. 2006;177:3-28. 
79. Rathmell JP, Fine PG. PainTV: rationale for treatment: focus on neuropathic pain.  New 
York2012 [30 April 2016]; Available from: 
 http://www.medscape.org/viewarticle/754961_transcript. 
80. Siddall PJ, Cousins MJ. Persistent pain as a disease entity: implications for clinical 
management. Anesth Analg. 2004;99(2):510-20. 
81. Kehlet H, Jensen TS, Woolf CJ. Peristent postsurgical pain: risk factors and prevention. 
Lancet. 2006;367(9522):1618-25. 
82. Macrae WA. Chronic post-surgical pain: 10 years on. Br J Anaesth. 2008;101(1):77-86. 
83. Chou R, McCarberg B. Managing acute back pain patients to avoid the transition to chronic 
pain. Pain Management Nursing. 2011;1(1):69-79. 
84. Siddall P. Is chronic pain a disease? Pain Med. 2013;14(9):1289-90. 
85. Ossipov MH, Dussor GO, Porreca F. Central modulation of pain. J Clin Invest. 
2010;120(11):3779-87. 
86. de Souza JB, Potniv S, Goffaux P, Charest J, Marchand S. The deficit of pain inhibition in 
fibromyalgia is more pronounced in patients with comorbid depressive symptoms. Clin J Pain. 
2009;25(2):123-7. 
87. Woolf CJ, Decosterd I. Implications of recent advances in the understanding of pain 
pathophysiology for the assessment of pain in patients. Pain. 1999;82(s1):S141-7. 
88. European Pain Federation. EFIC's Declaration on pain: pain is a major health problem, a 
disease in its own right.   [25 March 2015]; Available from: http://www.efic.org/index.asp?sub-
724B97A2EjBu1C. 
89. Loeser JD. Pain: Disease or Dis-ease? The John Bonica Lecutre: presented at the third 
World Congress of World Institute of Pain, Barcelona 2004. Pain Pract. 2005;5(2):77-84. 

http://www.medscape.org/viewarticle/754961_transcript
http://www.efic.org/index.asp?sub-724B97A2EjBu1C
http://www.efic.org/index.asp?sub-724B97A2EjBu1C


 

132 

90. Institute for clinical systems improvement. The assessment and management of chronic 
pain guidelines, sixth edition.  2013 [18 December 2015]; Available from: 
https://http://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guideline
s/catalog_neurological_guidelines/pain/. 
91. Goucke CR. The management of persistent pain. Med J Aust. 2003;178(9):444-7. 
92. National Opioid Use Guideline Group (NOUGG). Canadian guideline for safe and effective 
use of opioids for chronic non-cancer pain.  2010 [22 January 2016]; Available from: 
http://nationalpaincentre.mcmaster.ca/opioid/. 
93. National Prescribing Service. A planned approach to prescribing opioids. National 
Prescribing Service Newsletter. 2010;69. 
94. Hunter Integrated Pain Service. Reconsidering opioid therapy.  Hunter New England Local 
Health District 2014 [28 Novemeber 2013]; Available from: 
http://www.hnehealth.nsw.gov.au/__data/assets/pdf_file/0007/76039/Reconsidering_opioid_t
herapy_Nov_2013.pdf. 
95. University of Wisconsin Health. Establishing pain relief goals 2nd edition.  Madison [18 
December 2015]; Available from: http://prc.coh.org/pdf/Goals-FF 5-10.pdf. 
96. Coghill RC, McHaffie JG, Yen YF. Neural correlates of interindividual differences in the 
subjective experience of pain. Proc Nati Acad SciUSA. 2003;100(14):8538-42. 
97. Thomas E, Mottram S, Peat G, Wilkie R, Croft P. The effect of age on the onset of pain 
interference in a general population of older adults: prospective findings from the North 
Staffordshire Osteoarthritis Project (NorStOP). Pain. 2007;129(1-2):21-7. 
98. Rustøen T, Wahl AK, Hanestad BR, Lerdal A, Paul S, Miaskowski C. Age and the experience 
of chronic pain: differences in health and quality of life among younger, middle-aged, and older 
adults. Clin J Pain. 2005;21(6):513-23. 
99. Australian Institute of Health and Welfare, Pointer S. Trends in hospitalised injury, 
Australia 1999-00 to 2010-11.  Injury research and statistics series 86. Cat. no. INJCAT 162. 
Canberra: AIHW. 2013. 
100. Lautenbacher S, Kunz M, Strate P, Nielsen J, Arendt-Nielsen L. Age effects on pain 
thresholds, temporal summation and spatial summation of heat and pressure pain. Pain. 
2005;115(3):410-18. 
101. Gibson S, Farrell M. A review of age differences in the neurophysiology of nociception and 
the perceptual experience of pain. Clin J Pain. 2004;20(4):227-39. 
102. de Leon-Casasola OA. Opioids for chronic pain: new evidence, new strategies, safe 
prescribing. Am J Med. 2013;126(3 Suppl 1):s3-11. 
103. Riley JL 3rd, King CD, Wong F, Fillingim RB, Mauderli AP. Lack of endogenous modulation 
and reduced decay of prolonged heat pain in older adults. Pain. 2010;150(1):153-60. 
104. Moore AR, Clinch D. Underlying mechanisms of impaired visceral pain perception in older 
people. J Am Geriatr Soc. 2003;52(1):132-26. 
105. RP Y. The effects of age on pain sensitivity: preclinical studies. Pain Med. 2012;13(Suppl 
2):S27-S36. 
106. Lowsky DJ, Olshansky SJ, Bhattacharya J, Goldman DP. Heterogeneity in healthy aging. J 
Gerontol A Biol Sci Med Sci. 2014;69(6):640-49. 
107. Fine PG. Chronic pain management in older adults: special considerations. J Pain 
Symptom Manage. 2009;38(S2):S4-S14. 
108. Abdulla A, Adams N, Bone M, Elliot AM, Gaffin J, Jones D, et al. Guidance on the 
management of pain in older people. Age Aging. 2013;42(i):i1-i57. 
109. Benedetti F, Arduino C, Costa S, Vighetti S, Tarenzi L, Rainero I, et al. Loss of expectation-
related mechanisms in Alzheimer’s disease makes analgesic therapies less effective. Pain. 
2006;121(1-2):133-44. 
110. Sharifi H, Hasanloei MAC, Mahmoudi J. Polypharmacy-induced drug-drug interactions; 
threats to patient safety. Drug Res. 2014;64(12):633-37. 
111. Ruau D, Liu LY, Clark JD, Angst MS, Butte AJ. Sex differences in reported pain across 11,000 
patients captured in electronic medical records. J Pain. 2012;13(3):228-34. 

http://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_neurological_guidelines/pain/
http://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_neurological_guidelines/pain/
http://nationalpaincentre.mcmaster.ca/opioid/
http://www.hnehealth.nsw.gov.au/__data/assets/pdf_file/0007/76039/Reconsidering_opioid_therapy_Nov_2013.pdf
http://www.hnehealth.nsw.gov.au/__data/assets/pdf_file/0007/76039/Reconsidering_opioid_therapy_Nov_2013.pdf
http://prc.coh.org/pdf/Goals-FF%205-10.pdf


 

133 

112. Bartley EJ, Fillingim RB. Sex differences in pain: a brief review of clinical and experimental 
findings. Br J Anaesth. 2013;111(1):52-8. 
113. Mogil JS. Sex differences in pain and pain inhibition: multiple explanations of a 
controversial phenomenon. Nat Rev Neurosci. 2012;13(12):859-66. 
114. Wiesenfeld-Hallin Z. Sex differences in pain perception Gend Med. 2005;2(3):137-45. 
115. Fillingim RB, King CD, Riberio-Dasilva MC, Rahim-Williams B, Riley JL 3rd. Sex, gender 
and pain: a review of recent clinical and experimental findings. J Pain. 2009;10(5):447-85. 
116. Craft RM. Modulation of pain by estrogens. Pain. 2007;132(S1):S3-12. 
117. Quiton RL, Greenspan JD. Sex differences in endogenous pain modulation by distracting 
and painful conditioning stimulation. Pain. 2007;132(S1):S134-49. 
118. Kumar M, Narayan J, Verma NS, Saxena I. Variation in response to experimental pain 
across the menstrual cycle in women compared with one month response in men. Indian J Physiol 
Pharmacol. 2010;54(1):57-62. 
119. Tousignant-Laflamme Y, Marchand S. Excitatory and inhibitory pain mechanisms during 
the menstrual cycle in healthy women. Pain. 2009;146(1-2):47-55. 
120. Riley JL 3rd, Robinson ME, Wise EA, Price DD. A meta-analytic review of pain perception 
across the menstrual cycle. Pain. 1999;81(3):225-35. 
121. Iacovides S, Avidon I, Baker FC. Does pain vary across the menstrual cycle? A review. Eur 
J Pain. 2015;19(10):1389-405. 
122. Ohel I, A W, Shitenber D, Sheiner E, Hallak M. A rise in pain threshold during labor: a 
prospective clinical trial. Pain. 2007;132(s1):s104-8. 
123. Campbell CM, Edwards RR, Fillingim RB. Ethnic differences in responses to multiple 
experimental pain stimuli. Pain. 2005;113(1-2):20-6. 
124. Rahim-Williams FB, Riley JL 3rd, Herrera D, Campbell CM, Hastie BA, Fillingim RB. Ethnic 
identity predicts experimental pain sensitivity in African Americans and Hispanics. Pain. 
2007;129(1-2):177-84. 
125. Fuentes M, Hart-Johnson T, Green CR. The association among neighborhood 
socioeconomic status, race and chronic pain in black and white older adults. J Nati Med Assoc. 
2007;99(10):1160-9. 
126. Green CR, Hart-Johnson T. The association between race and neighborhood 
socioeconomic status in younger black and white adults with chronic pain. J Pain. 
2012;13(2):176-86. 
127. Edwards CL, Fillingim RB, Keefe F. Race, ethnicity and pain. Pain. 2001;94(2):133-7. 
128. Fabian LA, McGuire L, Goodin BR, Edwards RR. Ethnicity, catastrophizing, and qualities of 
the pain experience. Pain Med. 2011;12(2):314-21. 
129. Edwards RR. Individual differences in endogenous pain modulation as a risk factor for 
chronic pain. Neurology. 2005;65(3):437-43. 
130. Young EE, Lariviere WR, Belfer I. Genetic basis of pain variability: recent advances. J Med 
Genet. 2012;49(1):1-9. 
131. Lötsch J, Geissling G. Current evidence for a modultation of nociception by human genetic 
polymorphisms. Pain. 2007;132(1-2):18-22. 
132. Diatchenko L, Nackley AG, Tchivieleva IE, Shabalina SA, Maixner W. Genetic architecture 
of human pain perception. Trends Genet. 2007;23(12):605-13. 
133. Diatchenko L, Slade GD, Nackley AG, Bhalang K, Sigurdsson A, Belfer I, et al. Genetic basis 
for individual variations in pain perception and the development of a chronic pain condition. Hum 
Mol Genet. 2005;14(1):135-43. 
134. Oertel BG, Doehring A, Roskam B, Kettner M, Hackmann N, Ferreirós N, et al. Genetic-
epigenetic interaction modulates μ-opioid receptor regulation. Hum Mol Genet. 
2012;21(21):4751-60. 
135. Andersen S, Skorpen F. Variation in the COMT gene: implications for pain perception and 
pain treatment. Pharmacogenomics. 2009;10(4):669-84. 
136. Lötsch J, Skarke C, Liefhold J, Geisslinger G. Genetic predictors of the clinical response to 
opioid analgesics: clinical utility and future perspectives. Clin Pharmacokinet. 2004;43(14):983-
1013. 



 

134 

137. Trost Z, Strachan E, Sullivan M, Vervoort T, Avery AR, Afari N, et al. Heritability of pain 
catastrophizing and associations with experimental pain outcomes: a twin study. Pain. 
2015;156(3):514-20. 
138. Montagna P. Migraine genetics. Expert Rev Neurother. 2008;8(9):1321-30. 
139. Buskila D, Sarzi-Puttini P, Ablin JN. The genetics of fibromyalgia syndrome. 
Pharmacogenomics. 2007;8(1):67-74. 
140. Kurkó J, Besenyei T, Laki J, Glant TT, Mikecz K, Szekanecz Z. Genetics of rheumatoid 
arthritis - a comprehensive review. Clin Rev Allergy Immunol. 2013;45(2):170-9. 
141. Gerbershagen HJ, Ozgür E, Dagtekin O, Straub K, Hahn M, Heidenreich A, et al. 
Preoperative pain as a risk factor for chronic post-surgical pain - six month follow-up after radical 
prostatectomy. Eur J Pain. 2009;13(10):1054-61. 
142. Johansen A, Romundstad L, Nielsen CS, Schirmer H, Stubhaug A. Persistent postsurgical 
pain in a general population: prevalence and predictors in the Tromsø study. Pain. 
2012;153(7):1390-6. 
143. Pinto PR, McIntyre T, Nogueira-Silva C, Almedia A, Araújo-Soares V. Risk factors for 
persistent postsurgical pain in women undergoing hysterectomy due to benign causes: a 
prospective predictive study. J Pain. 2012;13(11):1045-57. 
144. Masselin-Dubois A, Attal N, Fletcher D, Jayr C, Albi A, Fermanian J, et al. Are psychological 
predictors of chronic postsurgical pain dependent on the surgical model? A comparison of total 
knee arthroplasty and breast surgery for cancer. J Pain. 2013;14(8):854-64. 
145. Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain comorbidity: a literature 
review. Arch Intern Med. 2003;163(20):2433-45. 
146. McWilliams LA, Cox BJ, Enns WM. Mood and anxiety disorders associated with chronic 
pain: an examination in a nationally representative sample. Pain. 2003;106(1-2):127-33. 
147. McWilliams LA, Goodwin RD, Cox BJ. Depression and anxiety associated with three pain 
conditions: results from a nationally representative sample. Pain. 2004;111(1-2):77-83. 
148. Savage SR, Kirsh KL, Passik SD. Challenges in using opioids to treat pain in persons with 
substance use disorders. Addict Sci Clin Pract. 2008;4(2):4-25. 
149. Grattan A, Sullivan MD, Saunders KW, Campbell CI, Von Korff MR. Depression and 
prescription opioid misuse among chronic opioid therapy recipients with no history of substance 
abuse. Ann Fam Med. 2012;10(4):304-11. 
150. Ryan CG, McDonough S, Kirwan JP, Leveille S, Martin DJ. An investigation of association 
between chronic musculoskeletal pain and cardiovascular disease in the Health Survey for 
England (2008). Eur J Pain. 2014;18(5):740-50. 
151. Gerrits MM, van Oppen P, van Marwijk HW, Penninx BW, van der Horst HE. Pain and the 
onset of depressive and anxiety disorders  Pain. 2014;155(1):53-9. 
152. Solidaki E, Chatzi L, Bitsios P, Markatzi I, Plana E, Castro F, et al. Work-related and 
psychological determinants of multisite musculoskeletal pain. Scand J Work Environ Health. 
2010;36(1):54-61. 
153. Robinson MJ, Edwards SE, Iyengar SM, Bymaster F, Clark M, Katon W. Depression and 
Pain. Front Biosci. 2009;14:5031-51. 
154. Sullivan MD, Edlund MJ, Zhang L, Unützer J, Wells KB. Association between mental health 
disorders, problem drug use, and regular prescription opioid use. Arch Intern Med. 
2006;166(19):2087-93. 
155. Hanssen DJ, Naarding P, Collard RM, Comijs HC, Oude Voshaar RC. Physical, lifestyle, 
psychological, and social determinants of pain intensity, pain disability, and the number of pain 
locations in depressed older adults. Pain. 2014;155(10):2088-96. 
156. Barman D, Mishra S, Mishra J, Mahapatra P, Manjareeka M, . Association between 
depression and acute pain in adults attending a tertiary care hospital in Bhubaneswar. J Clin Diagn 
Res. 2015;9(7):CC08-CC11. 
157. Husted JA, Tom BD, Farewell VT, Gladman DD. Longitudinal study of the bidirectional 
association between pain and depressive symptoms in patients with psoriatic arthritis. Arthritis 
Care Res. 2012;64(5):758-65. 



 

135 

158. Delgado PL. Common pathways of depression and pain. J Clin Psychiatry. 2004;65(Suppl 
12):16-9. 
159. Scherrer JF, Salas J, Copeland LA, Stock EM, Ahmediani BK, Sullivan MD, et al. Prescription 
opioid duration, dose, and increased risk of depression in 3 large patient populations. Ann Fam 
Med. 2016;14(1):54-62. 
160. Gureje O, Von Korff M, Kola L, Demyttenaere K, He Y, Posada-Villa J, et al. The relation 
between multiple pains and mental disorders: results from the World Mental Health Surveys. 
Pain. 2008;135(1-2):82-91. 
161. Leeuw W, Goossens ME, Linton SJ, Crombez G, Boersma K, Vlaeyen JW, et al. The fear-
avoidance model of muscloskeletal pain: current state of scientific evidence. J Behav Med. 
2007;30(1):77-94. 
162. Meredith P, Strong J, JA F. Adult attachment, anxiety, and pain self-efficacy as predictors 
of pain intensity and disability. Pain. 2006;123(1-2):146-54. 
163. Thomazeau J, Rouquette A, Martinez V, Rabuel C, Prince N, Laplanche JL, et al. Acute pain 
factors predictive of post-operative pain and opioid requirement in multimodal analgesia 
following knee replacement. Eur J Pain. 2016;20(5):822-32. 
164. Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, Bradley L, et al. Theoretical 
perspectives on the relation between catastrophizing and pain. Clin J Pain. 2001;17(1):52-64. 
165. Riddle DL, Wade JB, Jiranek WA, Kong X. Preoperative pain catastrophizing predicts pain 
outcome after knee arthroplasty. Clin Orthop Relat Res. 2010;468(3):798-806. 
166. Pavlin J, Sullivan MJL, Freund PR, Roesen K. Catastrophizing: a risk factor for postsurgical 
pain. Clin J Pain. 2005;21(1):83-90. 
167. Turner JA, Jensen MP, Warms CA, Cardenas DD. Catastrophizing is associated with pain 
intensity, psychological distress, and pain-related disability among individuals with chronic pain 
after spinal cord injury. Pain. 2002;98(1-2):127-34. 
168. Osborne TL, Jensen MP, Ehde DM, Hanley MA, Kraft G. Psychoscoial factors associated 
with pain intensity, pain-related interference, and psychological functioning in persons with 
multiple sclerosis and pain. Pain. 2007;127(1-2):52-62. 
169. Severeijns R, Vlaeyen JW, van den Hout MA, Weber WE. Pain catastrophizing predicts pain 
intesntiy, disability, psychological distress independent of the level of physical impairment. Clin 
J Pain. 2001;17(2):165-72. 
170. Sullivan MJL. The Pain Catastrophizing Scale User Manual.  Montreal 2009 [18 March 
2015]; Available from: http://sullivan-painresearch.mcgill.ca/pdf/pcs/PCSManual_English.pdf. 
171. Noel M, Chamber CT, McGrath PJ, Klein RM, Stewart SH. The influence of children's pain 
memories on subsequent pain experience. Pain. 2012;153(8):1563-72. 
172. Basler HD, Luckmann J, Wolf U, Quint S. Fear-avoidance beliefs, physical activity, and 
disability in elderly individuals with chronic low back pain and health controls. Clin J Pain. 
2008;24(7):604-10. 
173. Picavet HS, Vlaeyen JW, Schouten JS. Pain catastrophizing and kinesiophobia: predictors 
of chronic low back pain. Am J  Epidemiol. 2002 December 1, 2002;156(11):1028-34. 
174. Perrot S, Poiraudeau S, Kabir M, Bertin P, Sichere P, Serrie A, et al. Active or passive coping 
strategies in hip and knee osteoarthritis? Results of a national survey of 4,719 patients in a 
primary care setting. Arthritis Rheum. 2008;59(22):1555-62. 
175. Alschuler KN, Molton IR, Jensen MP, DL. R. Prognostic value of coping strategies in a 
community-based sample of persons with chronic symptomatic knee osteoarthritis. Pain. 
2013;154(12):2775-81. 
176. Kwissa-Gajewska Z, Olesiñska M, Tomkiewicz A. Optimism, pain coping strategies and 
pain intensity among women with rheumatoid arthritis [abstract]. Reumatologia. 
2014;52(3):166-71. 
177. Esteve R, Ramirez-Maestre C, López-marínez AE. Adjustment to chronic pain: the role of 
pain acceptance, coping strategies, and pain-related cognitions. Ann Behav Med. 2007;33(2):179-
88. 

http://sullivan-painresearch.mcgill.ca/pdf/pcs/PCSManual_English.pdf


 

136 

178. Toomey TC, Hernandez JT, Gittelman DF, Hulka JF. Relationship of sexual and physical 
abuse to pain and psychological assessment variables in chronic pelive pain patients. Pain. 
1993;53(1):105-9. 
179. Curran SL, Sherman JJ, Cunningham LL, Okeson JP, Reid KI, Carlson CR. Physical and 
sexual abuse among orofacial pain patients: linkages with pain and psychologic distress. J  Orofac 
Pain. 1995;9(4):340-46. 
180. Finestone HM, Stenn P, Davies F, Stalker C, Fry R, Koumanis J. Chronic pain and health 
care utilisation in women with a history of childhood sexual abuse. Child Abuse Negl. 
2000;24(4):547-56. 
181. Fillingim RB, Edwards RR. Is self-reported childhood abuse history associated with pain 
perception among healthy young women and men? Clin J Pain. 2005;21(5):387-97. 
182. Green CR, Flowe-Valencia H, Rosenblum L, Tait AR. Do physical and sexual absuse 
differentially affect chronic pain states in women? J Pain Symptom Manage. 1999;18(6):420-26. 
183. Poleshuck EL, Dworkin RH, Howard FM, Foster DC, Shields CG, Giles DE, et al. 
Contributions of physical and sexual abuse to women's experiences with chronic pelive pain. J 
Reprod Med. 2005;50(2):91-100. 
184. As-Sanie S, Clevenger LA, Geisser ME, Williams DA, Roth RS. History of abuse and its 
relationship to pain experience and depression in women with chronic pelvic pain. Am J Obstet 
Gynecol. 2014;210(4):317 e1-8. 
185. Linton SJ. A prospective study of the effects of sexual or physical abuse on back pain. Pain. 
2002;96(3):347-51. 
186. Hart-Johnson T, Green CR. The impact of sexual or physical abuse history on pain-related 
outcomes among Blacks and Whites with chronic pain: gender influence. Pain Med. 
2012;13(2):229-42. 
187. Jones GT, Power C, Macfarlane GJ. Adverse events in childhood and chronic widespread 
pain in adult life: results from the 1958 British Birth Cohort Study. Pain. 2009;143(1-2):92-6. 
188. McWilliams LA, Asmundson GJ. The relationship of adult attachment dimensions to pain-
related fear, hypervigilance, and catastrophizing. Pain. 2007;127(1-2):27-34. 
189. McWilliams LA, Cox BJ, Enns MW. Impact of adult attachment styles on pain and disability 
associated with arthritis in a nationally representative sample. Clin J Pain. 2000;16(4):360-4. 
190. Fraley RC. A brief overview of adult attachment theory and research.  Campaign 2010 [9 
November 2015]; Available from: 
 https://internal.psychology.illinois.edu/~rcfraley/attachment.htm. 
191. Ogala-Echejoh SE, Schofield P. Systematic review on the literature on culture and pain. J 
Pain Manag. 2010;3(4):347-54. 
192. Feuerstein M, Sult S, Houle M. Environmental stressors and chronic low back pain: life 
events, family an work environment. Pain. 1985;22(3):295-307. 
193. Dorner TE, Muckenhuber J, Stronegger WJ, Ràsky E, Gustorff B, Freidl W. The impact of 
socio-economic status on pain and the perception of disability due to pain. Eur J Pain. 
2011;15(1):103-9. 
194. Clay FF, Watson WL, Newstead SV, McClure RJ. A systematic review of early prognostic 
factors for persistent pain following acute orthopedic trauma. Pain Res Manag. 2012;17(1):35-
44. 
195. Newton-John TR, McDonald AJ. Pain management in the context of workers 
compensation: a case study. Transl Behav Med. 2012;2(1):38-46. 
196. López-Martinez AE, Esteve-Zarazaga R, Ramirez-Maestre C. Perceived social support and 
coping responses are independent variables explaining pain adjustments among chronic pain 
patients. J Pain. 2008;9(4):373-9. 
197. Bell JT, Loomis AK, Butcher LM, Gao F, Zhang B, Hyde CL, et al. Differential methylation of 
the TRPA1 promoter in pain sensitivity. Nat Commun. 2014;5:2978. 
198. Denk F, McMahon SB. Chronic pain: emerging evidence for the involvement of epigenetics. 
Neuron. 2012;73(3):435-44. 
199. Shipton EA. The transition from acute to chronic post surgical pain. Anaesth intensive 
care. 2011;39(5):824-36. 



 

137 

200. Macrae WA, Davis HTO. Chronic postsurgical pain. In: Crombie IK, Croft PR, Linton SJ, 
LeResche L, Von Korff M, editors. Epidemiology of pain: a report of the Task Force on 
Epidemiology of the International Association for the Study of Pain. Seattle: IASP Press; 1999. p. 
124-42. 
201. Lahtinen P, Kokki H, Hynynen M. Pain after cardiac surgery: a prospective cohort study of 
1-year incidence and intensity. Anesthsiology. 2006;105(4):794-800. 
202. Shipton EA. The transition of acute postoperative pain to chronic pain: Part 1  - risk factors 
for the development of postoperative acute persistent pain. Trends in Anaesthesia and Critical 
Care. 2014;4(2-3):67-70. 
203. Shipton EA. The transition of acute postoperative pain to chronic pain: part 2 - Limiting 
the transition. Trends in Anaesthesia and Critical Care. 2014;4(2-3):71-5. 
204. Andersen LØ, Gaarn-Larsen L, Kristensen BB, Husted H, Otte KS, Kehlet H. Subacute pain 
and function after fast-track hip and knee arthroplasty Anaesthesia. 2009;64(5):508-13. 
205. Strassels SA, McNicol E, Wagner AK, Rogers WH, Gouveia WA, Carr DB. Persistent 
postoperative pain, health-related quality of life, and functioning 1 month after hospital 
discharge. Acute Pain. 2004;6(3-4):95-104. 
206. Williamson OD, Epi GD, Gabbe BJ, Physio B, Cameron PA, Edwards ER, et al. Predictors of 
moderate or severe pain 6 months after orthopedic injury: a prospective cohort study. J Orthop  
Trauma. 2009;23(2):139-44. 
207. Rivara FP, Mackenzie EJ, Jurkovich GJ, Nathens AB, Wang J, Scharfstein DO. Prevalence of 
pain in patients 1 year after major trauma. Arch Surg. 2008;143(3):282-87. 
208. Shyu YL, Chen MC, Wu CC, Su JY. Postoperative pain and its impact on quality of life for 
hip-fractured older people over 12 months after hospital discharge. J Clin Nurs. 2009;18(5):755-
64. 
209. Chou R, Shekelle P. Will this patient develop persistent disabling low back pain? JAMA. 
2010;303(13):1295-302. 
210. Boogaard S, Heymans MW, Patijn J, de Vet HC, Faber CG, Peters ML, et al. Predictors for 
persistent neuropathic pain – a Delphi survey. Pain Physician. 2011;14(6):559-68. 
211. Boogaard S, Heymans WM, De Vet HC, Peters ML, Loer SA, Zuurmond WW, et al. Predictors 
of persistent neuropathic pain – a systematic review. Pain Physician. 2015;18(5):433-57. 
212. Drolet M, Brisson M, Schmader K, Levin M, Johnson R, Oxman M, et al. Predictors of 
postherpetic neuralgia among patients with herpes zoster: a prospective study. J pain. 
2010;11(11):1211-21. 
213. Sen S, Martin DP, DR. B. Exploring origins: was John Bonica's model of modern-day pain 
management influenced by John Lundy's earlier work? Reg Anes Pain Med. 2007;32(3):258-62. 
214. Loeser JD. In Memoria: John J Bonica.  Seattle: IASP Press; 1994 [10 November 2015]. 
215. Bair MJ, Ang D, Wu J, Outcalt SD, Sargent C, Kempf C, et al. Evaluation of stepped care for 
chronic pain (ESCAPE) in veterans of the Iraq and Afghanistan conflicts a randomized clinical 
trial. JAMA Intern Med. 2015;175(5):682-9. 
216. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, et al. American 
College of Rheumatology 2012 recommendations for the use of nonpharmacologic and 
pharmacologic therapies in osteoarthritis of the hand, hip, and knee. Arthritis Care and Research. 
2012;64(4):465-74. 
217. World Health Organisation. WHO's Pain relief ladder for adults.   [26 September 2015]; 
Available from: http://www.who.int/cancer/palliative/painladder/en/. 
218. American Geriatric Society Panel on Persistent Pain in Older Persons. The management 
of persistent pain in older persons. J Am Geriatr Soc. 2002;50(S6):s205-s24. 
219. The Australian Pain Society. Pain in Residential Aged Care Facilities Management 
Strategies. Sydney 2005. 
220. Australian Medicines Handbook. Adelaide: Australian Medicines Handbook Pty Ltd; 2016. 
221. Rastogi R, Meek BD. Management of chronic pain in elderly, frail patients: finding a 
suitable, personalized method of control. Clin Interv Aging. 2013;8:37-46. 
222. Department of Veterans Affairs, Department of Defense. VA/DoD Clinical practice 
guidelines for management of opioid therapy for chronic pain. Washington DC 2010. 

http://www.who.int/cancer/palliative/painladder/en/


 

138 

223. Fassoulaki A, Triga A, Melemeni A, Sarantopoulos C. Multimodal analgesia with 
gabapentin and local anesthetics prevents acute and chronic pain after breast surgery for cancer. 
Anesth Analg. 2005;101(5):1427-32. 
224. Argoff CE, Albrecht P, Irving G, Rice F. Multimodal analgesia for chronic pain: rationale 
and future directions. Pain Med. 2009;10(Suppl 2):S53-66. 
225. Tighe P, Buckenmaier CC 3rd, Boezaart AP, Carr DB, Clark LL, Herring AA, et al. Acute pain 
medicine in the United States: a status report. Pain Medicine. 2015;16(9):1806-26. 
226. Pain Europe. WHO analgesic ladder.  Cambridge 2015 [18 December 2015]; Available 
from: http://www.paineurope.com/tools/who-analgesic-ladder. 
227. Pergolizzi J, Böger RH, Budd K, Dahan A, Erdine S, Hans G, et al. Opioids and the 
management of chronic severe pain in the elderly: consensus statement of an International 
Expert Panel with focus on the six clinically most often used World Health Organization Step III 
opioids (buprenorphine, fentanyl, hydromorphone, methadone, morphine, oxycodone). Pain 
Pract. 2008;8(4):287-313. 
228. van Ojik AL, Jansen PA, Brouwers JR, van Roon EN. Treatment of Chronic pain in older 
people: evidence-based choice of strong acting opioids. Drugs Aging. 2012;29(8):615-25. 
229. Michna E, Ross EL, Hynes WL, Nedeljkovic SS, Soumekh S, Janfaza D, et al. Predicting 
aberrant drug behavior in patients treated for chronic pain: importance of abuse history. J Pain 
Symptom Manage. 2004;28(3):250-8. 
230. McCleane G. Pain perception in the elderly patient. Clin Geriatr Med 2008;24(2):203-11. 
231. Chou R, Ballantyne JC, Fanciullo GJ, Fine PG, Miaskowski C. Research gaps on use of opioids 
for chronic noncancer pain: findings from a review of the evidence for an American Pain Society 
and American Academy of Pain Medicine clinical practice guideline. J Pain. 2009;10(2):147-59. 
232. Manchikanti L, Abdi S, Atluri S, Balog CC, Benyamin RM, Boswell MV, et al. American 
Society of Interventional Pain Physicians (ASIPP) guidelines for responsible opioid prescribing in 
chronic non-cancer pain: Part I – evidence assessment. Pain Physician. 2012;15(Suppl 3):S1-65. 
233. Kaye AD, Baluch A, Scott JT. Pain management in the elderly population: a review. Ochsner 
J. 2010;10(3):179-87. 
234. Fine PG. Treatment guidelines for the pharmacological management of pain in older 
persons. Pain Med. 2012;13(Suppl 2):s57-66. 
235. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, Kovacs F, et al. 
European Guidelines for the managment of chronic nonspecific low back pain. Eur Spine J. 
2006;15(Suppl 2):S192-300. 
236. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, et al. American 
College of Rheumatology 2012 recommendations for the use of nonpharmacologic and 
pharmacologic therapies in osteoarthritis of the hand, hip and knee. Arthritis Care Res. 
2012;64(4):465-74. 
237. National Institute for Health and Care Excellence. Osteoarthritis: care and management.  
London NICE Guidelines; 2014 [22 March 2016]; Available from: 
http://www.nice.org.uk/guidance/cg177. 
238. Dworkin RH, Turk DC, Farrar JT, JA H, Jensen MP, Katz NP, et al. Core outcome measures 
for chronic pain clinical trials: IMMPACT recommendations. Pain. 2005;113(1-2):9-19. 
239. WHO Steering Group on Pain Guidelines. Scoping document for WHO treatment 
guidelines on chronic non-malignant pain in adults.  Geneva 2008 [13 February 2016]; Available 
from: http://www.who.int/medicines/areas/quality_safety/Scoping_WHOGuide_non-
malignant_pain_adults.pdf. 
240. eTG complete [internet]. Therapeutic Guidelines Limited. Melbourne 2015. 
241. Oxford League Table of Analgesics in Acute Pain.  Oxford 2007 [12 Novemeber 2015]; 
Available from: 
http://www.medicine.ox.ac.uk/bandolier/booth/painpag/acutrev/analgesics/Acutepain2007.p
df. 
242. Farrar JT, Young Jr JP, LaMoreauc L, Werth JL, Poole M. Clinical importance of changes in 
chronic pain intensity measured on an 11-point numerical pain rating scale. Pain. 
2001;94(2):149-58. 

http://www.paineurope.com/tools/who-analgesic-ladder
http://www.nice.org.uk/guidance/cg177
http://www.who.int/medicines/areas/quality_safety/Scoping_WHOGuide_non-malignant_pain_adults.pdf
http://www.who.int/medicines/areas/quality_safety/Scoping_WHOGuide_non-malignant_pain_adults.pdf
http://www.medicine.ox.ac.uk/bandolier/booth/painpag/acutrev/analgesics/Acutepain2007.pdf
http://www.medicine.ox.ac.uk/bandolier/booth/painpag/acutrev/analgesics/Acutepain2007.pdf


 

139 

243. Ten Klooster PM, Drossaers-Bakker KW, Taal E, Van De Laar MAFJ. Patient-perceived 
satisfactory improvement (PPSI): interpreting meanginful change in pain from the patient's 
perspective. Pain. 20016;121(1-2):151-7. 
244. Bird SB, DIckson EW. Clinically significant changes in pain along the visual anlaog scale. 
Ann Emerg Med. 2001;38(6):639-43. 
245. Remy C, Marrett E, Bonnet F. State of the art of paracetamol in acute pain therapy. Curr 
Opin Anaesthesiol. 2006;19(5):562-65. 
246. Graham GG, Davies MJ, Day RO, Mohamudally A, Scott KF. The modern pharmacology of 
paracetamol: therapeutic actions, mechanism of action, metabolism, toxicity and recent 
pharmacological findings. Inflammopharmacology. 2013;21(3):201-32. 
247. Graham GG, Scott KF. Mechanism of action of paracetamol. Am J Ther. 2005;12(1):46-55. 
248. Kehlet H, Werner MU. Role of paracetamol in the acute pain management [abstract]. 
Drugs. 2003;63(Spec No 2):15-22. 
249. Moore A, Collins S, Carroll D, McQuay H, Edwards J. Single dose paracetamol 
(acetaminophen), with and without codeine, for postoperative pain. Cochrane Database Syst 
Reviews 2000(2):CD001547. 
250. Moore A, Collins S, Carroll D, McQuay H. Paracetamol with and without codeine in acute 
pain: a quantitative systematic review. Pain. 1997;70(2-3):193-201. 
251. Chou D, Abalos E, Gyte GM, Gülmezoglu AM. Paracetamol/acetaminophen (single 
administration) for perineal pain in the early postpartum period. Cochrane Database Syst 
Reviews. 2013;3:CD0008407. 
252. Kemppainen T, Kokki H, Tuomilehto H, Seppä J, Nuutinen J. Acetaminophen is highly 
effective in pain treatment after endoscopic sinus surgery. Laryngoscope. 2006;116(12):2125-8. 
253. Nikles CJ, Yelland M, Del Mar C, Wilkinson D. The role of paracetamol in chronic pain: an 
evidence-based approach. Am J Ther. 2005;12(1):80-91. 
254. McQuay HJ, Edwards JE, Moore RA. Evaluating analgesics: the challenges. Am J Ther. 
2002;9(3):179-87. 
255. Macario A, Royal MA. A literature review of randomzied clinical trails of intravenous 
acetaminophen (paracetamol) for acute postoperative pain. Pain Pract. 2010;11(3):290-6. 
256. Gilron I, Tu D, Dumerton-Shore D, Duggan S, Rooney R, McGrath M, et al. The effect of 
triple vs. double nonopioid therapy on postoperative pain and functional outcome after 
abdominal hysterectomy. Eur J Anaesthesiol. 2015;32(4):269-76. 
257. Mohamad AH, McDonnell NJ, Bloor M, Nathan EA, Paech MJ. Parecoxib and paracetamol 
for pain relief following minor day-stay gynaecological surgery. Anaesth Intensive Care. 
2014;42(1):43-50. 
258. Williams CM, Maher CG, Latimer J, McLachlan AJ, Hancock MJ, Day RO, et al. Efficacy of 
paracetamol for acute low-back pain: a double-blind, randomised controlled trial. Lancet. 
2014;384(9954):1586-96. 
259. Alexander L, Hall E, Eriksson L, Rohlin M. The combination of non-selective NSAID 400mg 
and paracetamol 1000mg is more effective than each drug alone for treatment of acute pain: a 
systematic review. Sweed Dent J. 2014;38(1):1-14. 
260. Ong CK, Seymour RA, Lirk P, Merry AF. Combining paracetamol (acetaminophen) with 
non-steroidal anti-inflammatory drugs: a qualitative systematic review of analgesic efficacy for 
acute post-operative pain. Anesth Analg. 2010;110(4):1170-9. 
261. Hyllested M, Jones S, Pedersen JL, Kehlet H. Comparative effect of paracetamol, NSAIDs or 
their combination in postoperative pain management: a qualitative review. Br J  Anaesth. 
2002;88(2):199-214. 
262. Munishankar B, Fettes P, Moore C, McLeod GA. A double-blind randomised controlled trial 
of paracetamol, diclofenac or the combination for pain relief after caesarean section. Int J Obstet 
Anaesth. 2008;17(1):9-14. 
263. Davies RA, Maher CG, Hancock MJ. A systematic review of paracetamol for non-specific 
low back pain. Eur Spine J. 2008;17(1):1423-30. 
264. Towheed TE, Maxwell L, Judd MG, Catton M, Hochberg MC, Wells G. Acetaminophen for 
osteoarthritis. Cochrane Database Syst Rev. 2006(1):CD004257. 



 

140 

265. Ennis ZN, Dideriksen D, Vaegter HB, Handberg, Pottegård A. Acetaminophen for chronic 
pain: a systemati review on efficacy. Basic Clin Pharmacol Toxicol. 2016;118(3):184-9. 
266. Price DD, Finniss DG, Bernedetti F. A comprehensive review of the placebo effect: recent 
advances and current thoughts. Annu Rev Psychol. 2008;59:565-90. 
267. da Costa BR, Reichenbach S, Keller N, Nartey L, Wandel S, Jüni P, et al. Effectiveness of 
non-steroidal anti-inflammatory drugs for the treatment of pain in knee and hip osteoarthritis: a 
network meta-analysis. Lancet. 2016;387(10033):2093-105. 
268. Claridge LC, Eksteen B, Smith A, Shah T, Holt AP. Acute liver failure after administration 
of paracetamol at the maximum recommended daily dose in adults. BMJ. 2010;341:c6764. 
269. Lancaster EM, Hiatt JR, Zarrinpar A. Acetaminophen hepatotoxicty: an updated review. 
Arch Toxicol. 2015;89(2):193-9. 
270. Roberts E, Delgado Nunes V, Buckner S, Latchem S, Constanti M, Miller P, et al. 
Paracetamol: not as safe as we thought? A systematic literature review of observational studies. 
Ann Rheum Dis. 2015 March 2, 2015;75(3):552-9. 
271. Mitchell SJ, Hilmer SN, Murion BP, Matthews S. Hepatotoxicity of therapeutic short-course 
paracetamol in hospital inpatients: impact of ageing and frailty. J Clin Pharm Ther. 
2011;36(3):327-35. 
272. Mitchell SJ, Kane AE, Hilmer SN. Age-related changes in the hepatic pharmacology and 
toxicology of paracetamol. Curr Gerontol Geriatr Research. 2011 2011:624156. 
273. Craig DG, Bates CM, Davidson JS, Martin KG, Hayes PC, Simpson KJ. Overdose pattern and 
outcome in paracetamol-induced acute severe hepatotoxicity. Br J Clin Pharmacol. 
2011;71(2):273-82. 
274. Craig DG, Bates CM, Davidson JS, Martin KG, Hayes PC, Simpson KJ. Staggered overdose 
pattern and delay to hospital presentation are associated with adverse outcomes following 
paracetamol-induced hepatotoxicity. Br J Clin Pharmacol. 2012;73(2):285-94. 
275. United States Food and Drug Administration. Acetaminophen prescription combination 
drug products with more than 325mg: FDA statment - recommendation to discontinue 
prescribing and dispensing. In: US Department of Health and Human Services, editor. Maryland 
2014. 
276. Ong CK, Lirk P, Tan CH, Seymour RA. An evidence-based update on nonsteroidal anti-
inflammatory drugs. Clin Med Res. 2007;5(1):19-34. 
277. Jones P, Dalziel SR, Lamdin R, Miles-Chan JL, Frampton C. Oral non-steroidal anti-
inflammatory drugs compared with other oral pain killers for sprains, strains and bruises. 
Cochrane Database Syst Reviews. 2015;7(CD007789). 
278. Moore RA, Chi CC, Wiffen PJ, Derry S, Rice ASC. Oral nonsteroidal anti-inflammatory drugs 
(NSAIDs) for neuropathic pain in adults. Cochrane Database Syst Rev. 2015;10(CD010902). 
279. Roelofs PD, Deyo RA, Koes BW, Scholten RJ, van Tulder MW. Non-steroidal anti-
inflammatory drugs for low-back pain. Cochrane Database Syst Rev. 2008;1(CD000396). 
280. van Durme CM, Wechalekar MD, Buchbinder R, Schlesinger N, van der Heijde D, Landewé 
RB. Non-steroidal anti-inflammatory drugs for acute gout. Cochrane Database Syst Rev. 
2014;9(CD010120). 
281. Marjoribanks J, Ayeleke R, Farquhar C, Proctor M. Nonsteroidal anti-inflammatory drugs 
for dysmenorrhoea. Cochrane Database Syst Rev. 2015;7(CD001751). 
282. Luscombe KS, McDonnell NJ, Muchatuta NA, Paech MJ, Nathan EA. A randomised 
comparison of parecoxib versus placebo for pain management folowing minor day stay 
gynaecological surgery. Anaesth Intensive Care. 2010;38(1):141-8. 
283. Kroon FP, van der Burg LR, Ramiro S, Landewé RB, Buchbinder R, Falzon L, et al. Non-
steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (axSpA). Cochrane 
Database Syst Reviews. 2015;7(CD010952). 
284. Wienecke T, Gøtzsche PC. Paracetamol versus nonsteroidal anti-inflammatory drugs for 
rheumatoid arthritis. Cochrane Database Syst Rev. 2004;1(CD003789). 
285. Antman EM, Bennett JS, Daugherty A, Furberg C, Roberts H, Taubert KA. Use of 
nonsteroidal antiinflammatory drugs: an update for clinicians: a scientific statement from the 
American Heart Association. Circulation. 2007;115(12):1634-42. 



 

141 

286. Therapeutic Goods Administration. Medicines Safety Update Vol 6 issue 2. Canberra 2015. 
287. Trelle S, ReichenbachS, S W, Hildebrand P, Tschannen B, Villiger PM, et al. Cardiovascular 
safety of non-steroidal anti-inflammatory drugs: network meta-analysis. BMJ. 2011 2011-01-11 
23:34:57;342:c7086. 
288. Rostom A, Dube C, Wells G, Tugwell P, Welch V, Jolicoeur E, et al. Medications to prevent 
NSAID-induced gastroduodenal ulcers. Cochrane Database Syst Rev. 2002;4(CD002296). 
289. Hanlon JT, Semla TP, Schmader KE. Alternative medications for medications in the use of 
high-risk medications in the elderly and potentially harmful drug–disease interactions in the 
elderly quality measures. J Am Geriatr Soc. 2015;63(12):e8-18. 
290. Solomon DH, Rassen JA, Glynn RJ, Garneau K, Levin R, Lee J, et al. The comparative safety 
of opioids for nonmalignant pain in older adults. Arch Intern Med. 2010;170(22):1979-86. 
291. Solomon DH, Rassen JA, Glynn RJ, Lee J, Levin R, Schneeweiss S. The comparative safety 
of analgesics in older adults with arthritis. Arch Intern Med. 2010;170(22):1968-76. 
292. Graf J. Analgesic use in the elderly: the "pain" and simple truth: comment on "The 
comparative safety of analgesics in older adults with arthritis". Arch Intern Med. 2010 
170(22):1976-8. 
293. Budai D, Fields HL. Endogenous Opioid Peptides Acting at μ-Opioid Receptors in the 
Dorsal Horn Contribute to Midbrain Modulation of Spinal Nociceptive Neurons. J Neurophysiol. 
1998;79(2):677-87. 
294. Al-Hasani R, Bruchas MR. Molecular Mechanisms of opioid receptor-dependent signaling 
and behavior. Anesthesiology. 2011;115(6):1363-81. 
295. Netherlands Trial Register. Influence of new agent tapentadol on the perception of pain.  
Amsterdam 2011 [9 December 2015]; Available from: 
 http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=2716. 
296. Bannister K, Patel R, L. G, Townson L, Dickenson AH. Diffuse noxious inhibitory controls 
and nerve injury: restoring an imbalance between descending monoamine inhibitions and 
facilitations. Pain. 2015;156(9):1803-11. 
297. Stannard C, Chumbley G, Myles J, Justins D, Potter R, Simpson K, et al. Opioids for 
persistent pain: good Practice. London 2010. Available from: 
http://www.britishpainsociety.org/book_opioid_main.pdf. 
298. Eastern Metropolitan Region Palliative Care Consortium, . Opioid Conversion Ratios - 
Guide to Practice. Rangeview Victoria, 2013. 
299. Gippsland Region Palliative Care Consortium Clinical Practice Group. Opioid Conversion 
Guidelines. Gippsland Victoria 2013. 
300. Calvary Health Care Bethlehem. Opioids Conversion Guidelines. Victoria, Australia 2007. 
301. Faculty of Pain Medicine. Opioid Dose Equivalence.  Sydney [17 March 2016]; Available 
from: http://www.fpm.anzca.edu.au/resources/professional-documents/OPIOID DOSE 
EQUIVALENCE.pdf. 
302. Dale O, Moksnes K, Kaasa S. European Palliative Care Research Collaborative pain 
guidelines: opioid switching to improve analgesia or reduce side effects. A systematic review. 
Palliat Med. 2011;25(5):494-503. 
303. Chou R, Turner JA, Devine EB, Hansen RN, Sullivan SD, Blazina I, et al. The effectiveness 
and risks of long-term opioid therapy for chronic pain: a systematic review for a National 
Institutes of Health Pathways to Prevention Workshop. Ann Intern Med. 2015;162(4):276-86. 
304. Macintyre P. Acute Pain and Opioids: Through the ages. In: Riley R, editor. Australian 
Anaesthesia. Sydney: ANZCA; 2007. p. 59-64. 
305. Drew D, Gordon D, Renner L, Morgan B, Swensen H, Manworren R, et al. A position 
statement on the use of “as-needed” range orders for opioid analgesics in the management of 
acute pain: a consensus statement of the American Society for Pain Management Nursing and the 
American Pain Society. Pain Manag Nurs. 2014;15(2):551-4. 
306. Walder B, Schafer M, Henzi I, Tramèr MR. Efficacy and safety of patient-controlled opioid 
analgesia for acute postoperative pain. Acta Anaesthesiol Scand. 2001;45(7):795-804. 

http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=2716
http://www.britishpainsociety.org/book_opioid_main.pdf
http://www.fpm.anzca.edu.au/resources/professional-documents/OPIOID%20DOSE%20EQUIVALENCE.pdf
http://www.fpm.anzca.edu.au/resources/professional-documents/OPIOID%20DOSE%20EQUIVALENCE.pdf


 

142 

307. McNicol ED, Ferguson MC, Hudcova J. Patient controlled opioid analgesia versus non-
patient controlled opioid analgesia for controlling postoperative pain. Cochrane Database Syst 
Rev. 2015;6(CD003348). 
308. Basurto Ona X, Rigau Comas D, Urrútia G. Opioids for acute pancreatitis pain. Cochrane 
Database Syst Rev. 2013;7(CD009179). 
309. Solak O, Öz G, Kokulu S, Solak O, Doğan G, Esme H, et al. The effectiveness of transdermal 
opioid in the management multiple rib fractures: randomized clinical trial. Balkan Med J. 
2013;30(3):277-81. 
310. McLachlan AJ, Bath S, Naganathan V, Hilmer SN, Le Couteur DG, Gibson SJ, et al. Clinical 
pharmacology of analgesic medicines in older people: impact on frailty and cognitive 
impairement. Br J Clin Pharmacol. 2011;71(3):351-64. 
311. Tracy B, Morrison R. Pain management in older adults. Clin Ther. 2013;35(11):1659-68. 
312. Western Australia Drug and Alcohol Office. Quick clinical guideline for the use of opioids 
in chroninc non-malignant pain.  Perth 2009 [28 November 2013]; Available from: 
http://www.dao.health.wa.gov.au/DesktopModules/Bring2mind/DMX/Download.aspx?Comma
nd=Core_Download&EntryId=168&PortalId=0&TabId=211. 
313. Royal Australian College of General Practitioners. Guideline for the non-surgical 
management of hip and knee osteoarthritis Melbourne2009 [14 February 2016]; Available from: 
http://www.racgp.org.au/download/documents/Guidelines/Musculoskeletal/racgp_oa_guideli
ne.pdf. 
314. Janssen Pharmaceuticals INC. Durogesic product information. Titusville 2014. 
315. Chau DL, Walker V, Pai L, Cho LM. Opiates and elderly: use and side effects. Clin Interv 
Aging. 2008;3(2):273-8. 
316. Cohen ML. Principles of prescribing for persistent non-cancer pain. Aust Prescr. 
2013;36(4):113-15. 
317. Washington State Agency Medical Directors. Interagency guideline on opioid dosing for 
chronic non-cancer pain. Seattle 2010. 
318. Manchikanti L, Ailinani H, Koyyalagunta D, Datta S, Singh V, Eriator I, et al. A systematic 
review of randomized trials of long-term opioid management for chronic non-cancer pain. Pain 
Physician. 2011;14(2):91-121. 
319. Bohnert AS, Valenstein M, Bair MJ, Ganoczy D, McCarthy JF, Ilgen MA, et al. Association 
between opioid prescribing patterns and opioid overdose-related deaths. JAMA. 
2011;305(13):1315-21. 
320. Højsted J, Sjøgren P. Addiction to opioids in chronic pain patients: a literature review. Eur 
J Pain. 2007;11(5):490-518. 
321. Noble M, Treadwell JR, Tregear SJ, Coates VH, Wiffen PJ, Akafomo C, et al. Opioids for long-
term treatment of noncancer pain. Cochrane Database of Syst Reviews. 2010;Issue 1. Art. No.: 
CD006605. 
322. da Costa BR, Nüesch E, Kasteler R, Husni E, Welch V, Rutjes AW, et al. Oral or transdermal 
opioids for osteoarthritis of the knee or hip. Cochrane Database Syst Rev. 2014;Sep 
17;(9):CD003115. . 
323. Birthi P, Nagar VR, Nickerson R, Sloan PA. Hypogonadism associated with long-term 
opioids therapy: a systematic review. J Opioid Manag. 2015;11(3):255-78. 
324. Reddy RG, Aung T, Karavitaki N, Wass JAH. Opioid induced hypogonadism. BMJ. 
2010;341:c4462. 
325. McWilliams K, Simmons C, Laird BJ, Fallon MT. A systematic review of opioid effects on 
the hypogonadal axis of cancer patients. Support Care Cancer. 2014;22(6):1699-704. 
326. Seyfried O, Hester J. Opioids and endocrine dysfunction. Br J Pain. 2012;6(1):17-24. 
327. Rolita L, Spegman A, Tang X, Cronstein BN. Greater number of narcotic analgesic 
prescriptions for osteoarthritis is associated with falls and fractures in elderly adults. J Am Geriatr 
Soc. 2013;61(3):335-40. 
328. Coluzzi F, Pergolizzi J, Raffa RB, Mattia C. The unsolved care of "bone-impairing 
analgesics": the endocrine effects of opioids on bone metabolism. Ther Clin Risk Manag. 
2015;31(11):515-23. 

http://www.dao.health.wa.gov.au/DesktopModules/Bring2mind/DMX/Download.aspx?Command=Core_Download&EntryId=168&PortalId=0&TabId=211
http://www.dao.health.wa.gov.au/DesktopModules/Bring2mind/DMX/Download.aspx?Command=Core_Download&EntryId=168&PortalId=0&TabId=211
http://www.racgp.org.au/download/documents/Guidelines/Musculoskeletal/racgp_oa_guideline.pdf
http://www.racgp.org.au/download/documents/Guidelines/Musculoskeletal/racgp_oa_guideline.pdf


 

143 

329. Saunders KW, Dunn KM, Merrill JO, Sullivan M, Weisner C, Brennan Braden J, et al. 
Relationship of opioid use and dosage levels to fractures in older chronic pain patients. J Gen 
Intern Med. 2009;25(4):310-5. 
330. Al-Hashimi M, Scott SW, Thompson JP, Lambert DG. Opioids and immune modulation: 
more questions than answers. Br J Anaesth. 2013;111(1):80-8. 
331. Zhang EY, Xiong J, Parker BL, Chen AY, Fields PE, Ma X, et al. Depletion and recovery of 
lymphoid subsets following morphine administration. Br J Pharmacol. 2011;164(7):1829-44. 
332. Juneja R. Opioids and cancer recurrence. Curr Opin Support Palliat Care. 2014;8(2):91-
101. 
333. Janssen Ortho. Ultram® (tramadol hydrochloride) Tablets full prescription information.  
Puerto Rico 2008 [18 April 2015]; Available from: 
 http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020281s032s033lbl.pdf. 
334. Lugo RA, Satterfield KL, Kern SE. Pharmacokinetics of methadone. J Pain Palliat Care 
Pharmacother. 2005;19(4):13-24. 
335. Ray WA, Chung CP, Murray KT, Cooper WO, Hall K, Steine M. Out-of-hospital mortality 
among patients receiving methadone for noncancer pain. JAMA Intern Med. 2015;175(3):420-7. 
336. Lussier D, Portenoy RK. Adjuvant analgesics in pain management. In: Doyle D, Hanks G, 
Cherny N, et al., eds, editors. Oxford Textbook of Palliative Medicine, Third Edition. Oxford: Oxford 
University Press; 2005. 
337. Baidya DK, Agarwal A, Khanna P, Arora MK. Pregabalin in acute and chronic pain. J 
Anaesthesiol Clin Pharmacol. 2011;27(3):307-14. 
338. National Institute for Clinical Excellence. Neuropathic pain in adults: pharmacological 
management in non-specialist settings.  London 2013 [17 March 2016]; Available from: 
http://www.nice.org.uk/guidance/cg173/chapter/1-recommendations. 
339. Feng D, Wei J, Luo J, Chen YY, Zhu MY, Zhang Y, et al. Preoperative single dose of pregabalin 
alleviates postoperative pain: systematic review and meta-analysis. Int J Clin Exp Med. 2016. 
340. Lam DMH, Choi SW, Wong SSC, Irwin MG, Cheung CW. Efficacy of pregabalin in acute 
postoperative pain under different surgical categories: a meta-analysis. Medicine. 
2015;94(46):e1944. 
341. Eipe N, Penning J, Yazdi F, Mallick R, Turner L, Ahmadzai N, et al. Perioperative use of 
pregabalin for acute pain - a systematic review and mata-analysis. Pain. 2015;156(7):1284-300. 
342. Clarke H, Bonin RP, Orser BA, Englesakis M, Wijeysundera DN, Katz J. The prevention of 
chronic postsurgical pain using gabapentin and pregabalin: a combined systematic review and 
meta-analysis. Anesth Analg. 2012;115(2):428-42. 
343. Clarke H, Wijeysundera DN, Bonin RP, Orser B, Englesakis M. Pregabalin effective for the 
prevention of chronic postsurgical pain: really? Reply. Anesth Analg. 2013;116(2):508-9. 
344. Reuters. Pfizer's Lyrica shows now relief from post-traumatic nerve pain.  2015 [16 March 
2016]; Available from: 
 http://www.medscape.com/viewarticle/855027?src=wnl_edit_tpal&uac=6609EJ. 
345. Micó JA, Ardid D, Berrocoso E, Eschalier A. Antidepressants and pain. Trends in Pharmacol 
Sci. 2006;27(7):348-54. 
346. National Institute for Clinical Excellence. Neuropathic pain - pharmacological 
management: the pharmacological management of neuropathic pain in adults in non-specialists 
settings.  London 2013 [16 March 2016]; Available from: 
http://www.nice.org.uk/guidance/cg173. 
347. Bradley RH, Barkin RL, Jerome J, DeYoung K, Dodge CW. Efficacy of venlafaxine for the 
long term treatment of chronic pain with associated major depressive disorder. Am J Ther. 
2003;10(5):318-23. 
348. Grothe DR, Scheckner B, Albano D. Treatment of pain syndromes with venlafaxine. 
Pharmacotherapy. 2004;24(5):621-9. 
349. Amr YM, Yousef AA. Evaluation of efficacy of the perioperative administration of 
venlafaxine or gabapentin on acute and chronic postmastectomy pain. Clin J Pain. 
2010;26(5):381-5. 

http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020281s032s033lbl.pdf
http://www.nice.org.uk/guidance/cg173/chapter/1-recommendations
http://www.medscape.com/viewarticle/855027?src=wnl_edit_tpal&uac=6609EJ
http://www.nice.org.uk/guidance/cg173


 

144 

350. Jann WM, Slade JH. Antidepressant agents for the treatment of chronic pain and 
depression. Pharmacotherapy. 2007;27(11):1571-87. 
351. Lee YC, Chen PP. A review of SSRIs and SNRIs in neuropathic pain. Expert Opin 
Pharmacother. 2010;11(17):2813-25. 
352. Urquhart DM, Hoving JL, Assendelft WW, Roland M, van Tulder MW. Antidepressants for 
non-specific low back pain. Cochrane Database Syst Rev. 2008;1(CD001703). 
353. Advisory Council on the Misuse of Drugs. Pregabalin and gabapentin advice.  London 2016 
[2 February 2016]; Available from: http://www.gov.uk/government/publications/advice-on-
the-anticonvulsant-drugs-pregabalin-and-gabapentin. 
354. Rasmuseen KG, Lineberry TW, Galardy CW, Kung S, Lapid MI, Palmer BA, et al. Serial 
infusions of low-dose ketamine for major depression. J Psychopharmacol. 2013;27(5):444-50. 
355. Niesters M, Martini C, Dahan A. Ketamine for chronic pain: risks and benefits. Br J Clin 
Pharmacol. 2014;77(2):357-67. 
356. Sleigh J, Harvey M, Voss L, B D. Ketamine - more mechanisms of action than just NMDA 
blockade. Curr Anaesth Crit Care. 2014;4(2-3):76-81. 
357. Subramaniam K, Subramaniam B, Steinbrook RA. Ketamine as adjuvant analgesic to 
opioids: a quantitative and qualitative systematic review. Anaesth Analg. 2004;99(2):482-95. 
358. Joseph C, Gaillat F, Dupong R, Lieven R, Baumstarck K, Thomas P, et al. Is there any benefit 
to adding intravenous ketamine to patient-controlled epidural analgesia after thoracic surgery? 
A randomized double-blind study. Eur J Cardiothoracic Surg. 2012;42(4):e58-65. 
359. De Kock M, Lavand'homme P, Waterloos H. 'Balanced analgesia' in the perioperative 
period: is there a place for ketamine? Pain. 2001;92(3):373-80. 
360. Chazan S, Ekstein MP, Marouani N, Weinbroum AA. Ketamine for acute and subacute pain 
in opioid-tolerant paitents. J Opioid Manag. 2008;4(3):173-80. 
361. Jørum E, Warncke T, Stubhaug A. Cold allodynia and hyperalgesia in neuropathic pain: the 
effect of N-methyl-D-aspartate (NMDA) receptor antagonist ketamine - a double-blind, cross-over 
comparison with alfentanil and placebo. Pain. 2003;101(3):229-35. 
362. Bharti N, Dontukurthy S, Bala I, Singh G. Postoperative analgesic effect of intravenous (i.v.) 
clonidine compared with clonidine administration in wound infiltration for open 
cholecystectomy. Br J Anaesth. 2013;111(4):656-61. 
363. Samantaray A, Rao MH, Chandra A. The effect on post-operative pain of intravenous 
clonidine given before induction of anaesthesia. Indian J Anaesth. 2012;56(4):459-364. 
364. Waldron NH, Jones CA, Gan TJ, Allen TK, Habib AS. Impact of perioperative 
dexamethasone on postoperative analgesia and side-effects: systematic review and meta-
analysis. Br J Anaesth. 2013;110(2):191-200. 
365. De Oliveira GS Jr, Almeida MD, Benzon HT, McCarthy RJ. Perioperative single dose 
systemic dexamethasone for postoperative pain: a meta-analysis of randomized controlled trials. 
Anaesthesiology. 2011;115(3):575-88. 
366. Jeng CL, Torrillo TM, Rosenblatt MA. Complications of peripheral nerve blocks. Br J 
Anaesth. 2010;105(Suppl 1):i97-107. 
367. Jankovic D, Peng P. Regional nerve blocks in anesthesia and pain therapy: tradition and 
ultrasound-guided techniques.  Fourth Edition. Springer International Publishing, editor. 
Switzerland 2015. 
368. Gurusamy KS, Nagendran M, Guerrini G, Toon CD, Zinnuroglu M, Davidson BR. 
Intraperitoneal local anaesthetic instillation versus no intraperitoneal local anaesthetic 
instillation for laparoscopic cholecystectomy. Cochrane Database Syst Rev. 2014;3(CD007337). 
369. Bamigboye AA, Hofmeyr GJ. Local anaesthetic wound infiltration and abdominal nerves 
block during caesarean section for postoperative pain relief. Cochrane Database of Syst Reviews. 
2009;3(CD006954). 
370. Byanger N, Hansen MS, Mathiesen O, Dhal JB. The analgesic effect of wound infiltration 
with local anaesthetics after breast surgery: a qualitative systematic review. Acta Anaesthesiol 
Scand. 2014;58(4):402-10. 
371. Searle RD, Simpson KH. Chronic post-surgical pain. Contin Educ Anaesth Crit Care Pain. 
2010;10(1):12-4. 

http://www.gov.uk/government/publications/advice-on-the-anticonvulsant-drugs-pregabalin-and-gabapentin
http://www.gov.uk/government/publications/advice-on-the-anticonvulsant-drugs-pregabalin-and-gabapentin


 

145 

372. Chelly JE, Ghisi D, Fanelli A. Continuous peripheral nerve blocks in acute pain 
management. Br J Anaesth. 2010;105(S1):i86-96. 
373. Chan EY, Fransen M, Parker DA, Assam PN, Chua N. Femoral nerve blocks for acute 
postoperative pain after knee replacement surgery Cochrane Database Syst Rev. 
2014;5(CD009941). 
374. Atchabahian A, Schwartz G, Hall CB, Lajam CM, Andreae MH. Regional analgesia for 
improvement of long-term functional outcome after elective large joint replacement. Cochrane 
Database Syst Rev. 2015;8(CD010278). 
375. Guay J, Choi P, Suresh S, Albert N, Kopp S, Pace NL. Neuraxial blockade for the prevention 
of postoperative mortality and major morbidity: an overview of Cochrane systematic reviews. 
Cochrane Database Syst Rev. 2014;1(CD010108). 
376. Afolabi BB, Lesi FE. Regional versus general anaesthesia for caesarean section. Cochrane 
Database Syst Rev. 2012;10(CD004350). 
377. Blyth FM, March LM, Nicholas MK, Cousins MJ. Self-management of chronic pain: a 
population based study. Pain. 2005;113(3):285-92. 
378. Bramley-Moore SR, Wodak AD, O'Day R, Lauchlan RL. Patterns of analgesic prescribing 
for patients with chronic non-malignant pain in NSW. Aust J Hosp Pharm. 1998;28(2):83-8. 
379. Nissen LM, Tett SE, Cramond T, Williams B, Smith MT. Opioid analgesic prescribing and 
use – an audit of analgesic prescribing by general practitioners and The Multidisciplinary Pain 
Centre at Royal Brisbane Hospital. Br J Clin Pharmacol. 2001;52(6):693-8. 
380. Holliday S, Morgan S, Tapley A, Dunlop A, Henderson K, van Driel M, et al. The pattern of 
opioid management by Australian general practice trainees. Pain Med. 2015;16(9):1720-31. 
381. Blanch B, Pearson SA, Haber PS. An overview of the patterns of prescription opioid use, 
costs and related harms in Australia. Br J Clin Pharmacol. 2014;78(5):1159-66. 
382. Gadzhanova S, Bell JS, Roughead E. What analgesics do older people use prior to initiating 
oxycodone for non-cancer pain? A retrospective database study. Drugs Aging. 2013;30(11):921-
6. 
383. McClean WJ, Higginbotham NH. Prevalence of pain among nursing home residents in rural 
New South Wales. Med J Aust. 2002;117(1):17-20. 
384. Snowdon J, Day S, Baker W. Audits of medication use in Sydney nursing homes. Age 
Ageing. 2006;35(4):403-8. 
385. Bennetts S, Campbell-Brophy E, Huckson S, Doherty S, On behalf of the National Health 
and Medical Research Council's National Institute for Clinical Studies National Emergency Care 
Pain Management Initiative. Pain management in Australian emergency departments: current 
practice, enablers, barriers and future directions. Emerg Med Australasia. 2012;24(2):136-43. 
386. Kehlet H, Edwards R, Buvanendran A, editors. Persistent Postoperative Pain: Pathogenic 
Mechanisms and Preventative Strategies. 14th World Congress on Pain; 2012: International 
Association for the Study of Pain, IASP Press,. 
387. Katz J, Seltzer Z. Transition from acute to chronic post surgical pain: risk factors and 
protective factors. Expert Rev Neurother. 2009;9(5):723-44. 
388. Niraj G, Rowbotham DJ. Persistent postoperative pain: where are we now? Br J Anaesth. 
2011;107(1):25-9. 
389. Wildgaard K, Ravn J, Kehlet H. Chronic post-thorocotomy pain: a critical review of 
pathogenic mechanisms and strategies for prevention. Eur J Cardiothorac Surg. 2009;36(1):170-
80. 
390. Vadivelu N, Mitra S, Narayan D. Recent advances in postoperative pain management. Yale 
J Biol Med. 2010;83(1):11-25. 
391. Carr DB, Goudas LC. Acute Pain. Lancet. 1999;353(9169):2051-8. 
392. Twersky R, Fishman D, Homel P. What happens after discharge? Return hospital visits 
after ambulatory surgery. Anesth Analg. 1997;84(2):319-24. 
393. Morrison RS, Magaziner J, McLaughlin MA, Orosz G, Silberzweig SB, Koval KJ, et al. The 
impact of post-operative pain on outcomes following hip fractures. Pain. 2003;103(3):303-11. 



 

146 

394. Apfelbaum JL, Chen C, Mehta SS, Gan TJ. Postoperative pain experience: results from a 
national survey suggest postoperative pain continues to be undermanaged. Anesth Analg. 
2003;97(2):534-40. 
395. Chan EY, Blyth FM, Cheow SL, Fransen M. Postoperative pain following hospital discharge 
after knee replacement surgery: a patient survey. Pain Manag. 2013;3(3):177-88. 
396. Chan EY, Blyth FM, Nairn L, Fransen M. Acute postoperative pain following hospital 
discharge after total knee arthroplasty. Osteoarthritis Cartilage. 2013;21(9):1257-63. 
397. Hoofwijk DM, Fiddelers AA, Peters ML, Stressel B, Kessels AG, Joosten EA, et al. Prevalence 
and predictive factors of chronic postsurgical pain and poor global recovery 1 year after 
outpatient surgery. Clin J Pain. 2015;31(12):1017-25. 
398. National Prescribing Service. Acute postoperative pain management.  Melbourne 2007 [1 
May 2015]; Available from: 
http://www.nps.org.au/__data/assets/pdf_file/0014/70052/OKA5301_NPS_APOP_EVC_FINAL.
pdf. 
399. Markotic F, Cerni Obrdalj E, Zalihic A, Pehar R, Hadziosmanovic Z, Pivic G, et al. Adherence 
to pharmacological treatment of chronic nonmalignant pain in individuals aged 65 and older. Pain 
Med. 2013;14(2):247-56. 
400. Sale JE, Gignac M, Hawker G. How "bad" does the pain have to be? A qualitative study 
examining adherence to pain medication in older adults with osteoarthritis. Arthritis Rheum. 
2006;552(2):272-8. 
401. Broekmans S, Dobbels F, Milisen K, Morlion B, Vanderschueren S. Pharmacologic pain 
treatment in a multidisciplinary pain center: do patients adhere to the prescription of the 
physician? Clin J Pain. 2010;26(2):81-6. 
402. Broekmans S, Dobbels F, Milisen K, Morlion B, Vanderschueren S. Medication adherence 
in patients with chronic non-malignant pain: is there a problem. Eur J pain. 2009;13(2):115-23. 
403. Broekmans S, Dobbels D, Milisen K, Morlion B, Vanderschueren S. Determinants of 
medication underuse and medication overuse in patients with chronic non-malignant pain: a 
multicenter study. Int J Nurs Stud. 2010;47(11):1408-17. 
404. Lewis ET, Combs A, Trafton JA. Reasons for under-use of prescribed opioid medications 
by patients in pain. Pain Med. 2010;11(6):861-71. 
405. Trafton JA, Cucciare MA, Lewis E, Oser M. Somatization is associated with non-adherence 
to opioid prescriptions. J Pain. 2011;12(5):573-80. 
406. Arria AM, Garnier-Dykstra LM, Calderia KM, Vincent KB, O'Grady KE. Prescription 
analgesic use among young adults: adherence to physician instructions and diversion. Pain Med 
2011;12(6):898-903. 
407. Timmerman L, Strongs DL, Groeneweg JG, Hyuygen FJ. Prevalence and determinants of 
medication non-adherence in chronic pain patients: a systematic review. Acta Anaesthesiol 
Scand. 2016;60(4):416-32. 
408. Miaskowski C, Dodd MJ, West C, Paul SM, Tripathy D, Koo P, et al. Lack of adherence with 
the analgesic regimen: a significant barrier to effective cancer pain management. J Clin Oncol. 
2001 December 1, 2001;19(23):4275-9. 
409. Rhee YO, Kim E, Kim B. Assessment of pain and analgesic use in African American cancer 
patients: factors related to adherence to analgesics. J Immigr Minor Health. 2012;14(6):1045-51. 
410. Lai YH, Keefe FJ, Sun WZ, Tsai LY, Cheng PL, Chiou JF, et al. Relationship between pain-
specific beliefs and adherence to analgesic regimens in Taiwanese cancer patients. J Pain 
Symptom Manage. 2002;24(4):415-23. 
411. Tzeng JI, Chang CC, Chang HJ, Lin CC. Assessing analgesic regimen adherence with the 
Morisky Medication Adherence Measure for Taiwanese patients with cancer pain. J Pain Symptom 
Manage. 2008;36(2):157-66. 
412. Taylor DR, Loh SF, Mulligan KT, Pulve LK, Thompson AJ, Wai A. Management of acute 
postoperative pain in Australian hospitals: room for improvement. Journal of the Australasian 
Association for Quality in Health Care 2010;20(2):29-36. 

http://www.nps.org.au/__data/assets/pdf_file/0014/70052/OKA5301_NPS_APOP_EVC_FINAL.pdf
http://www.nps.org.au/__data/assets/pdf_file/0014/70052/OKA5301_NPS_APOP_EVC_FINAL.pdf


 

147 

413. Moskovitz BL, Benson CJ, Patel AA, Chow W, Mody SH, McCarberg BH, et al. Analgesic 
treatment for moderate-to-severe acute pain in the United States: patients' perspectives in the 
Physicians Partnering Against Pain (P3) survey. J Opioid Manag. 2011;7(4):277-86. 
414. Australian Institute of Health and Welfare. Admitted patient care 2013–14: Australian 
hospital statistics. Health services series no. 60. Cat. no. HSE 156. Canberra: AIHW. 2015. 
415. Veal FC, Bereznicki LR, Thompson AJ, Peterson GM, Orlikowski CE. Subacute pain as a 
predictor of long-term pain following orthopedic surgery: an Australian prospective 12 month 
observational cohort study. Medicine. 2015;94(36):e1498. 
416. Fishbain DA, Bruns D, Disorbio JM, Lewis JE, Gao J. Variables associated with self-
predication of psychopharmacological treatment adherence in acute and chronic pain patients 
Pain Pract. 2010;10(6):508-19. 
417. Davies HTO, Crombie IK, Macrae WA, Rogers KM. Pain clinic patients in northern Britain. 
Pain Clinic. 1992;5(3):129-35. 
418. King KM, Parry M, Southern D, Faris P, Tsuyuki RT. Women's Recovery from Sternotomy-
Extension (WREST-E) study: examining long-term pain and discomfort following sternotomy and 
their predictors. Heart. 2008;94(4):493-97. 
419. van Gulik L, Janssen LI, Ahlers SJ, Bruins P, Driessen AH, van Boven WJ, et al. Risk factors 
for chonic thoracic pain after cardiac surgery via sternotomy. Eur J Cardiothorac Surg. 
2011;40(6):1309-13. 
420. Taillefer MC, Carrier M, Bélisle S, Levesque S, Lanctȏt H, Boisvert AM, et al. Prevalence, 
characteristics, and predictors of chronic nonanginal postoperative pain adter a cardiac 
operation: a cross-sectional study. J Thoracic Cardiovasc Surg. 2006;131(6):1274-80. 
421. Eisenberg E, Pultorak Y, Pud D, Bar-El Y. Prevalence and characteristics of post coronary 
artery bypass graft surgery (PCP). Pain. 2001;92(1-2):11-7. 
422. Kalso E, Mennander S, Tasmuth T, Nilsson E. Chronic post-sternotomy pain. Acta 
Anaesthesiol Scand. 2001;45(4):935-9. 
423. Kamalipour H, Vafaei A, Kazemi AP, Khademi S. Comparing the prevalence of chronic pain 
after sternotomy in patients undergoing coronary artery bypass grafting using the internal 
mammary arter and other open heart surgeries. Anesth Pain Med. 2014;4(3):e17969. 
424. Watt-Watson J, McGillion M, Stevens B, Costello J, editors. 1324: Patients' pain managment 
following discharge home after cardiac surgery [abstract]. 8th Annual Spring Meeting on 
cardiovascular nursing; 2008 14-15 March 2008; Malmö: Eur J Cardiovasc Nurs. 
425. Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress Scales. (2nd. Ed.). 
Sydney 1995. 
426. Sullivan MLJ, Bishop SR, Pivik J. The Pain Catastrophizing Scale: development and 
validation. Psychol Assess. 1995;7(4):524-32. 
427. Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B, Bruxelle J, et al. Comparison of 
pain syndromes associated with nervouse or somatic lesions and development of a new 
neuropathin pain disgnostic questionnaire (DN4). Pain. 2005;114(1-2):29-36. 
428. Meyerson J, Thelin S, Gordh T, Karlsten R. The incidence of chronic post-sternotomy pain 
after cardiac surgery - a prospective study. Acta Anaesthesiol Scand. 2001;45(8):940-4. 
429. Bjørnnes AK, Rustøen T, Lie I, Watt-Watson J, Leegaard M. Pain characteristics and 
analgesic intake before and following cardiac surgery. Eur J Cardiovasc Nurs. 2016;15(1):47-54. 
430. Dualé C, Ouchchane L, Schoeffler P, Edonis Investigating Group, Dubray C. Neuropathic 
aspects of persistent postsurgical pain: a French multicenter survey with a 6-month prospective 
follow-up. J Pain. 2014;15(1):24.e1-.e0. 
431. Tiippana EM, Hamunen K, Kontinen VK, Kalso E. Do surgical patients benefit from 
perioperative gabapentin/pregabalin? A systematic review of efficacy and safety. Anesth Analg. 
2007;104(6):1545-56. 
432. Hedbäck B, Perk J, Hörnblad M, Ohlsson U. Cardiac rehabilitation after coronary artery 
surgery: 10 year results on mortality, morbidity and readmission to hospital. J Cardiovasc Risk. 
2001;8(3):153-58. 
433. Hegeman J, van den Bemt BJ, J D, van Limbeek J. NSAIDs and the risk of accidental falls in 
the elderly: a systematic review. Drug Saf. 2009;32(6):489-98. 



 

148 
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Appendix 1: Provision of pain management advice to surgical patients at the Royal 
Hobart Hospital – elective patients 
 

 

 

Provision of Pain Management Advice 
to Surgical Patients at the Royal Hobart Hospital 

 
Many thanks for completing this survey, please answer as many questions as you are able to.  If you 
find you need help to answer this survey, please feel free to ask a family member or a friend who 
was involved in your care during your hospital stay.  We do appreciate your honesty and all 
answers shall be kept strictly confidential.     
 

Date of Birth:............................      Gender: ☐ Male ☐  Female 
Today’s date:.............................. 
 
 
1a) How would you describe your current employment situation? 

☐  Full time      ☐  Part time   ☐  Casual     ☐ Full time student 

☐  Unemployed        ☐  Retired     ☐  Other         ☐  Disability pension 
 
1b) What is the highest level of education you have completed? 

☐  Pre-year 10  ☐  Year 10     ☐  Year 12    ☐ Diploma 

☐  VET Certificate ☐  Bachelor’s degree   ☐  Post-graduate Qualification 
 
 
2a) In a pre-assessment clinic did you speak to a doctor (from the surgical team or anaesthetist) 
about your postoperative pain management before you were admitted to hospital to have your 
operation? 

☐Yes   ☐No (Please go to question 3a) 
 
2b) Did the doctor give you any written information at this session? 

☐ Yes ☐ No 
 
3a) Were you experiencing pain before you had surgery?     

 ☐ Yes            ☐ No (Please go to Question 4) 
 
3b) On average, how severe would you rate your level of pain before surgery?  
(0 being no pain and 10 being worst pain imaginable)?  

☐ 0   ☐ 1   ☐ 2   ☐ 3   ☐ 4   ☐ 5   ☐ 6   ☐ 7   ☐ 8   ☐ 9   ☐ 10 
 
3c) Was this pain (or the medical condition causing this pain) the reason you had surgery? 

☐ Yes            ☐ No 
 
3d) For how long had you been suffering with this pain? 

☐  Less than 3 months     ☐ 3-6 months ☐ 6-12 months ☐ More than 12 months 
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4a) Following discharge from hospital after your operation, what medicine(s) have you been taking for your pain ?  
If not listed, please at the blank spaces provided. 

Drug Strength Number of tablets per 
day 

Provided by the hospital on 
discharge? (Yes/No) 

If no, where did you get these medicines from? 
Eg. Supermarket, pharmacy, GP prescription, 
friend/family, old medication of my own 

Paracetamol (Panadol, 
Panamax) 

    

Ibuprofen (Nurofen®, Brufen®)     

Paracetamol/codeine 
(Panadeine Forte®, Panadeine 
Extra®, Codalgin Forte®, 
Codapane Forte®) 

    

Ibuprofen/codeine (Nurofen 
Plus®) 

    

Naproxen (Naprosyn®, Inza®, 
Naprogesic®) 

    

Diclofenac (Voltaren®)     

Meloxicam (Mobic®)     

Celecoxib (Celebrex®)     

Codeine     

Oxycodone (Endone®, 
Oxynorm®) 

    

Buprenorphine patch 
(Norspan®) 

    

Fentanyl patch (Durogesic®, 
Fenpatch®) 

    

Morphine (MS Mono® MS 
Contin®, Kapanol®) 

    

Tramadol (Tramal®, Zydol®)     

Gabapentin (Neurontin®)     

Pregabalin (Lyrica®)     

Duloxetine (Cymbalta®, 
Andepra®) 
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4b) Apart from taking medicine(s), have you been doing anything else to reduce your pain? (e.g. 
heat/cold packs, massage, physiotherapy) 
………………………………………………………………………………………………………………………………………………
…………………………………… 
 
5a) Right now, how severe would you rate your level of pain? 
(0 being no pain and 10 being worst pain imaginable)?  
 

  ☐ 0   ☐ 1   ☐ 2   ☐ 3   ☐ 4   ☐ 5   ☐ 6   ☐ 7   ☐ 8   ☐ 9   ☐ 10 
 
5b) Thinking about the last 7 days since you were discharged from hospital, how severe would 
you rate your average level of pain? 
(0 being no pain and 10 being worst pain imaginable)?  
 

☐ 0   ☐ 1   ☐ 2   ☐ 3   ☐ 4   ☐ 5   ☐ 6   ☐ 7   ☐ 8   ☐ 9   ☐ 10 
 
5c) What level of pain severity did you expect to have 7 days after discharge from hospital?  
(0 being no pain and 10 being worst pain imaginable)?  
 

☐ 0   ☐ 1   ☐ 2   ☐ 3   ☐ 4   ☐ 5   ☐ 6   ☐ 7   ☐ 8   ☐ 9   ☐ 10 
  
6a) When you were admitted to hospital for your operation, what information was given to you 
(before your operation and at discharge) about how to manage your pain once you were at 
home?  (Tick all that apply) 

☐ Number of tablets to take 

☐ What medications to take 

☐ When to contact the hospital 

☐ What activities you can do after the surgery 

☐ Other 
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
……………………………………………………………………………… 
 
 
6b) Were you given any written information? 
 

☐Yes ☐No 
 
6c) Who provided you with this advice / information? (Tick all that apply) 
 

☐ Doctor ☐ Nurse ☐ Pharmacist ☐ Anaesthetist 
 
6d) Have you followed this advice about pain medicines?  
 

☐ Yes (If yes continue question 7)   ☐ No 
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6e) Please tell us why you have chosen not to follow this advice. 

☐ Side effects of medication 

☐ Did not understand 

☐ Too complicated 

☐ Not in pain 

☐ Cost of medication 

☐ Difficulty in obtaining supplies 
Other………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………….. 
 
7a) Have you been using your medication: 

☐ More than directed   

☐ As directed (go to question 8) 

☐ Less than directed 
 
7b) Please tell us why you have found it necessary to use more or less of the pain medicine(s) 
than advised 
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………… 
8) Please tell us any other information about your pain management that you think may be 
useful to our project  
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………… 
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Appendix 2: Provision of pain management advice to surgical patients at the Royal 
Hobart Hospital - emergency patients 
 

 

 

 

Provision of Pain Management Advice 

to Surgical Patients at the Royal Hobart Hospital 

Many thanks for completing this survey, please answer as many questions as you are able to.  If you 

find you need help to answer this survey, please feel free to ask a family member or a friend who 

was involved in your care during your hospital stay.  We do appreciate your honesty and all 

answers shall be kept strictly confidential.     

Name: ............................................................................................................... 

Date of Birth:................       Gender: ☐  Male ☐  Female 

Today’s Date: ……………………………… 

 

1a) How would you describe your current employment situation? 

☐  Full time      ☐  Part time   ☐  Casual     ☐ Full time student 

☐  Unemployed        ☐  Retired     ☐  Other         ☐  Disability pension 

 

1b) What is the highest level of education you have completed? 

☐  Pre-year 10 ☐  Year 10   ☐  Year 12    ☐ Diploma 

☐  VET Certificate ☐  Bachelor’s degree   ☐  Post-graduate Qualification 

 

2a) Did you speak to an anaesthetist or doctor from the surgical team about your postoperative 

pain management before your operation? 

 ☐Yes   ☐No (Please go to question 3a) 
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2b) Were you given written information at this time? 

☐ Yes ☐ No 

 

3a) Were you experiencing pain before you had surgery?     

☐ Yes            ☐ No (Please go to Question 4) 

 

3b) Where was this pain? 

………………………………………………………………………………………………………………………………………………

……………………………………………… 

 

3c) On average, how severe would you rate your level of pain before surgery?  

(0 being no pain and 10 being worst pain imaginable)?  

☐0   ☐1   ☐2   ☐3   ☐4   ☐5   ☐6   ☐7   ☐8   ☐9   ☐10 

 

3d) How long have you have this pain for? 

☐  <3 months     ☐ 3-6 months   ☐  6-9 months     ☐ 9-12 months  

☐  1-2 years       ☐ 2-5 years       ☐  5-10 years      ☐  >10 years 
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4a) Following discharge from hospital after your operation, what medicine(s) have you been taking for your pain?  

If not listed, please at the blank spaces provided. 

Drug Strength Number of tablets per 
day 

Provided by the hospital on 
discharge? (Yes/No) 

If no, where did you get these medicines from? 
Eg. Supermarket, pharmacy, GP prescription, 
friend/family, old medication of my own 

Paracetamol (Panadol, 
Panamax) 

    

Ibuprofen (Nurofen®, Brufen®)     

Paracetamol/codeine 
(Panadeine Forte®, Panadeine 
Extra®, Codalgin Forte®, 
Codapane Forte®) 

    

Ibuprofen/codeine (Nurofen 
Plus®) 

    

Naproxen (Naprosyn®, Inza®, 
Naprogesic®) 

    

Diclofenac (Voltaren®)     

Meloxicam (Mobic®)     

Celecoxib (Celebrex®)     

Codeine     

Oxycodone (Endone®, 
Oxynorm®) 

    

Buprenorphine patch 
(Norspan®) 

    

Fentanyl patch (Durogesic®, 
Fenpatch®) 

    

Morphine (MS Mono® MS 
Contin®, Kapanol®) 

    

Tramadol (Tramal®, Zydol®)     

Gabapentin (Neurontin®)     

Pregabalin (Lyrica®)     

Duloxetine (Cymbalta®, 
Andepra®) 
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4b) Apart from taking medicine(s), have you been doing anything else to reduce your pain? (e.g. 
heat/cold packs, massage, physiotherapy) 
………………………………………………………………………………………………………………………………………………
…………… 
5a) Right now, how severe would you rate your level of pain? 
(0 being no pain and 10 being worst pain imaginable)?  
 

  ☐0   ☐1   ☐2   ☐3   ☐4   ☐5   ☐6   ☐7   ☐8   ☐9   ☐10 
 
5b) Thinking about the last 7 days since you were discharged from hospital, how severe would 
you rate your average level of pain? 
(0 being no pain and 10 being worst pain imaginable)? 
 

  ☐0   ☐1   ☐2   ☐3   ☐4   ☐5        ☐6   ☐7   ☐8   ☐9   ☐10 
 
5c) What level of pain severity did you expect to have 7 days after discharge from hospital?  
(0 being no pain and 10 being worst pain imaginable)?  
 

  ☐0   ☐1   ☐2   ☐3   ☐4   ☐5        ☐6   ☐7   ☐8   ☐9   ☐10 
  
6a) What information was given to you in hospital (before and at discharge) about how to 
manage your pain once you were at home? 

☐ Number of tablets to take 

☐ What medications to take 

☐ When to contact the hospital 

☐ What activities you can do after the surgery 

☐ Other 
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………… 
 
6b) Were you given any written information? 

☐Yes ☐No 
 
6c) Who provided you with this information? (Tick all that apply) 

☐Doctor ☐Nurse ☐Pharmacist ☐Anaesthetist 
 
6d) Have you followed the advice that was given to you?  

☐ Yes (If yes continue question 7)   ☐ No  
 
6e) Why have you chosen not to follow this advice?  

☐ Side effects of medication 

☐ Did not understand 

☐ Too complicated 

☐ Not in pain 

☐ Cost of medication 

☐ Difficulty in obtaining supplies 
Other:…………………………………………………………………………………………………………………………………… 
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7a) Are you using you medication: 

☐ More than directed   

☐ As directed (go to question 8) 

☐ Less than directed 
 
7b) Please tell us why you have found it necessary to use more or less of the pain medicine(s) 
than advised 
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………… 
8) Please tell us any other information about your pain management that you think may be 
useful to our project 
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………… 
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Appendix 3: The management of postoperative pain - sternotomy 

 

Many thanks for completing this survey, please answer all of the questions.  We apologise if some of 

the questions seem too personal or confronting.  We do appreciate your honesty and all answers 

shall be kept strictly confidential.     

 

Name: ............................................................................................................... 

Age:................         Gender: ☐  Male ☐  Female 
Do you have any allergies: ……………………………………………………………. 
 
Postcode: ………………………………………………………………………………. 
Phone number: …………………………………………………………………………. 
 
1a) How would you describe your marital status: 

☐ Married      ☐ Divorced   ☐ De-facto relationship     ☐ Other       

☐ Widowed    ☐ Single   Prefer not to say 
 
1b) How would you describe your current employment situation? 

☐  Full time      ☐  Part time   ☐  Casual     ☐ Full time student 

☐  Unemployed        ☐  Retired     ☐  Other         ☐  Disability pension 
 
1c) Do you intend to return to work after your surgery? 

☐ Yes   ☐ No     ☐ Maybe     ☐  Not applicable      
 
1d) What is the highest level of education you have completed? 

☐  Pre-year 10 ☐  Year 10   ☐  Year 12    ☐ Diploma 

☐  VET Certificate ☐  Bachelor’s degree   ☐  Post-graduate Qualification 
 

1e) Are you a cigarette/pipe/cigar smoker?    ☐  Yes    ☐ No    
 
1f) In an average week how many standard drinks of alcohol do you drink?................. 
1 can/bottle beer = 1    1 glass of wine = 1.5 
1 nip (30mL) spirits = 1  pre-mix/redi-mix bottle/can = 1.5 
 
1g) Do you have support (either friends or family) that can assist you when you are discharged 

from hospital?   ☐ Yes   ☐ No     ☐ Maybe      
 
1h) On a scale of 1 to 10 (one being not positive/optimistic to 10 being very positive/optimistic) 
do you consider yourself to be a positive/optimistic person?   
 
1 2 3 4 5 6 7 8 9 10 
 
1i) On a scale of 1 to 10 (one being very unhealthy to 10 being very healthy) what level of health 
do you think you have? 
 
1 2 3 4 5 6 7 8 9 10 
 
 
 



 

  165 
   

1j) On a scale of one to 10 (one being able to cope with pain very well and 10 being unable to 
cope with pain very well) what level of pain tolerance do you think you have?   
 
1 2 3 4 5 6 7 8 9 10 
 
1k) On a scale of 1 to 10 (one being not scared/concerned to 10 being very concerned/scared) 
how worried are you about postoperative pain? 
 
1 2 3 4 5 6 7 8 9 10 
 
1l) Did you speak to an anaesthetist or doctor about your pain management before you had 
your operation? 

           Yes  ☐            No ☐ 
 
2a) Are you currently experiencing any pain?     

           ☐ Yes            ☐ No (Please go to Question 3) 
 
2b) Is this pain the reason you are having surgery? 

          ☐ Yes            ☐ No 
 
2c) Where is the site(s) of your pain?..................................................................... 
.................................................................................................................................... 
.................................................................................................................................... 
 
2d) How long have you have this pain for? 

☐  <3 months     ☐ 3-6 months   ☐  6-9 months     ☐ 9-12 months  

☐  1-2 years       ☐ 2-5 years       ☐  5-10 years      ☐  >10 years  
 
2e) How many days a week do you experience this pain?......................................... 
 
2f) Is your pain worst at rest or when you were moving? ……………………….. 
.................................................................................................................................... 
 
2g) Do you know what caused your pain? (eg. Car accident, arthritis, cancer, previous 
surgery)..................................................................................................................... 
.................................................................................................................................... 
 
2h) What is the highest level of pain you experience during an average day on a scale of one to 
ten? (One being no pain and 10 being the worst pain you can imagine) 
 
1 2 3 4 5 6 7 8 9 10 
 
2i) What is the average pain level across a week on a scale of one to ten that you experience? 
(One being no pain and 10 being the worst pain you can imagine) 
 
1 2 3 4 5 6 7 8 9 10 
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2j) Does this pain affect any of the following: (on a scale of 1-10 with one being no effect and 10 
being extremely effected) 

Sleep  
Activities of daily living (dressing, personal hygiene, self feeding, toileting)  
Sit in a car for >30 minutes  
Walk 100m  
Hobbies  

 

2k) What do you take to treat your pain? (Please include any over-the-counter medications or 
prescription medications that you have been taking) 

Drug Strength Number of tablets per day 
Paracetamol   
Ibuprofen   
Paracetamol/codeine   
Ibuprofen/codeine   
Naproxen   
Diclofenac   
Piroxicam/meloxicam   
Codeine   
Oxycodone XR/IR   
Buprenorphine patch    
Fentanyl patch/tab   
Morphine XR/IR   
Tramadol   
Methadone   
Di-Gesic/Capadex   
Gabapentin   
Pregabalin   
Lamotrigine    
Topiramate    
Valproic Acid    
Amitriptyline    
Venlafaxine    
Desvenlafaxine   
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Question 3: For each statement please choose a number 0, 1, 2 or 3 which indicates how much 
the statement applied to you over the past week.  There are no right or wrong answers.  Do not 
spend too much time on any statement. 
 
The rating scale is as follows: 
0 -  Did not apply to me at all  
1 – Applied to me to some degree, or some of the time 
2 – Applied to me a considerable degree, or a good part of time 
3 – Applied to me very much, or most of the time   
 

1 I found it hard to wind down 0      1      2      3 
2 I was aware of dryness of my mouth 0      1      2      3 
3 I couldn't seem to experience any positive feeling at all 0      1      2      3 

4 I experienced breathing difficulty (eg, excessively rapid 
breathing, 
breathlessness in the absence of physical exertion) 

0      1      2      3 

5 I found it difficult to work up the initiative to do things 0      1      2      3 

6 I tended to over-react to situations 0      1      2      3 

7 I experienced trembling (eg, in the hands) 0      1      2      3 

8 I felt that I was using a lot of nervous energy 0      1      2      3 

9 I was worried about situations in which I might panic and make  
a fool of myself 

0      1      2      3 

10 I felt that I had nothing to look forward to 0      1      2      3 

11 I found myself getting agitated 0      1      2      3 

12 I found it difficult to relax 0      1      2      3 

13 I felt down-hearted and blue 0      1      2      3 

14 I was intolerant of anything that kept me from getting on with 
what I was doing 

0      1      2      3 

15 I felt I was close to panic 0      1      2      3 

16 I was unable to become enthusiastic about anything 0      1      2      3 

17 I felt I wasn't worth much as a person 0      1      2      3 

18 I felt that I was rather touchy 0      1      2      3 

19 I was aware of the action of my heart in the absence of physical 
exertion (eg, sense of heart rate increase, heart missing a beat) 

0      1      2      3 

20 I felt scared without any good reason 0      1      2      3 

21 I felt that life was meaningless 0      1      2      3 
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Everyone experiences painful situations at some point in their lives. Such experiences may 
include headaches, tooth pain, joint or muscle pain. People are often exposed to situations that 
may cause pain such as illness, injury, dental procedures or surgery.  

We are interested in the types of thoughts and feelings that you have when you are in pain. 
Listed below are thirteen statements describing different thoughts and feelings that may be 
associated with pain. Using the following scale, please indicate the degree to which you have 
these thoughts and feelings when you are experiencing pain.  
 
0 – not at all 1 – to a slight degree 2 – to a moderate degree 3 – to a great degree 4 – all the time  
 
When I’m in pain …  

I worry all the time about whether the pain will end.  0 1 2 3 4 
I feel I can’t go on. 0 1 2 3 4 
It’s terrible and I think it’s never going to get any better. 0 1 2 3 4 
I feel I can’t stand it anymore. 0 1 2 3 4 
I become afraid that the pain will get worse. 0 1 2 3 4 
I keep thinking of other painful events. 0 1 2 3 4 
It’s awful and I feel that it overwhelms me 0 1 2 3 4 
I anxiously want the pain to go away. 0 1 2 3 4 
I can’t seem to keep it out of my mind. 0 1 2 3 4 
I keep thinking about how much it hurts. 0 1 2 3 4 
I keep thinking about how badly I want the pain to stop. 0 1 2 3 4 
There’s nothing I can do to reduce the intensity of the pain. 0 1 2 3 4 
I wonder whether something serious may happen. 0 1 2 3 4 
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Appendix 4: Follow-up survey – 10 days and 2 months post-discharge 

 

Date: ......................... 

 
Patient Name: ............................................................................................................... 
 
Thinking about your surgery and the area that was operated on, please answer the following. 
 
1a) Are you currently experiencing any pain at the site of your operation? (one being no pain 
and 10 being the worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
1b) At this site, what is the worst level of pain you have experienced in the past week? (one 
being no pain and 10 being the worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
1c) On average, what level of pain have you had over the last week at the site of the operation? 
(one being no pain and 10 being worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
1d) Does this pain affect any of the following: (on a scale of 1-10 with one being no effect and 10 
being extremely effected) 

Sleep  

Activities of daily living (dressing, personal hygiene, self-feeding, toileting)  
Sit in a car for >30 minutes  
Walk 100m  
Hobbies  
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2) What medications are you currently taking for your pain? 
Drug Strength Number of tablets 

per day 
Who is your 
prescriber? 

Paracetamol    
Ibuprofen    
Paracetamol/codeine    
Ibuprofen/codeine    
Naproxen    
Diclofenac    
Piroxicam/meloxicam    
Codeine    
Oxycodone XR/IR    
Buprenorphine patch     
Fentanyl patch/tab    
Morphine XR/IR    
Tramadol    
Methadone    
Di-gesic/Capadex    
Gabapentin    
Pregabalin    
Lamotrigine     
Topiramate     
Valproic Acid     
Amitriptyline     
Venlafaxine     
Desvenlafaxine    
    
    

If you were working or studying prior to surgery have you returned to work? 

☐  Yes    ☐ No     
Are you working the same number of hours as you were prior to surgery? 

☐  Yes    ☐ No – fewer hours    ☐ No – more hours 
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Appendix 5: Follow-up survey – 3 and 12 months after surgery 
 
Date: ......................... 

Patient Name: .............................................................................................................. 

1) Have you had any new medical conditions diagnosed in the last three months? 
…………………………………………………………………………………………….………………………………………………… 
 
2) Thinking about your surgery and the area that was operated on, please answer the 
following. 
 
2a) Are you currently experiencing any pain at the site of your operation? (one being no pain 
and 10 being the worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
2b) At this site, what is the worst level of pain you have experienced in the past week? (one 
being no pain and 10 being the worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
2c) On average, what level of pain have you had over the last week at the site of the operation? 
(one being no pain and 10 being worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
2d) Does this pain affect any of the following: (on a scale of 1-10 with one being no effect and 10 
being extremely effected) 

Sleep  

Activities of daily living (dressing, personal hygiene, self-feeding, toileting)  
Sit in a car for >30 minutes  
Walk 100m  
Hobbies  
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Question 1: Does the pain have one or more of the following characteristics? 
 

 YES NO 

1 - Burning   

2 - Painful Cold   

3 - Electric Shocks   

 
 
Question 2: Is the pain associated with one or more of the following symptoms in the same area? 
 

 YES NO 

4 - Tingling   

5 - Pins and Needles   

6 - Numbness   

7 - Itching   
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3) What medications or supplements are you currently taking for your pain, including anything 
bought at a pharmacy, health food store or supermarket (if you are not sure what a medication 
is used for please write it down)? 
 

Drug Strength Number of tablets per day 
   
   
   
   
   
   

 
4) Have you got any other pain not at the site of the surgery? 

☐ yes – please continue onto question 4a 

☐ no – many thanks for your time and assistance in completing this form.   
 
4a) Where are the site(s) of your pain? 
.......................................................................................................................................................................................................
............................................................................................................................. 
4b) How long have you have this pain for? ................................................................... 
4c) How many days a week do you experience this pain?..............................................  
4d) Do you know what is causing your pain?................................................................. 
4e) Are you having any treatment for this pain? Eg physiotherapy, further surgery, pain killers? 
.......................................................................................................................................................................................................
............................................................................................................................. 
 
4f) At this site, which was not operated on, what is your current level of pain? (one being no 
pain and 10 being the worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
4g) At this site not related to your operation, what is the worst level of pain you have 
experienced in the past week? (one being no pain and 10 being the worst pain imaginable) 
 
1 2 3 4 5 6 7 8 9 10 
 
4H) On average, what level of pain have you had over the last week at the site of pain not 
associated with your operation? (one being no pain at all and 10 being significant and constant 
pain) 
 
1 2 3 4 5 6 7 8 9 10 
 
 
4I) Does this pain effect: (on a scale of 1-10 with one being no effect and 10 being extremely 
effected) 

Sleep  
Activities of daily living (dressing, personal hygiene, self-feeding, toileting)  
Sit in a car for >30 minutes  
Walk 100m  
Hobbies  
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Appendix 6: The management of postoperative pain – orthopaedic initial survey 
 
Many thanks for completing this survey, please answer all of the questions.  We apologise if some of 
the questions seem too personal or confronting.  We do appreciate your honesty and all answers 
shall be kept strictly confidential.     
 
Name: ............................................................................................................... 

Age:................         Gender: ☐  Male ☐  Female 
Do you have any allergies: ……………………………………………………………. 
 
Postcode: ………………………………………………………………………………. 
Phone number: …………………………………………………………………………. 
 
1a) How would you describe your marital status: 

☐ Married      ☐ Divorced   ☐ De-facto relationship     ☐ Other       

☐ Widowed    ☐ Single   
 
1b) How would you describe your current employment situation? 

☐  Full time      ☐  Part time   ☐  Casual     ☐ Full time student 

☐  Unemployed        ☐  Retired     ☐  Other       ☐  Disability pension 
 
1c) What is the highest level of education you have completed? 

☐  Pre-year 10 ☐  Year 10   ☐  Year 12    ☐ Diploma 

☐  VET Certificate ☐  Bachelor’s degree   ☐  Post-graduate Qualification 
 

1d) Are you a cigarette/pipe/cigar smoker?    ☐  Yes    ☐ No    
 
1e) In an average week how many standard drinks of alcohol do you drink?................. 
1 can/bottle beer = 1    1 glass of wine = 1.5 
1 nip (30mL) spirits = 1  pre-mix/redi-mix bottle/can = 1.5 
 
1f) Do you have support (either friends or family) that can assist you when you are discharged 

from hospital?   ☐ Yes   ☐ No     ☐ Maybe      
 
1g) On a scale of 1 to 10 (one being not positive/optimistic to 10 being very positive/optimistic) 
do you consider yourself to be a positive/optimistic person?   
 
1 2 3 4 5 6 7 8 9 10 
 
1h) On a scale of 1 to 10 (one being very unhealthy to 10 being very healthy) what level of 
health do you think you had prior to your emergency surgery? 
 
1 2 3 4 5 6 7 8 9 10 
 
1i) On a scale of one to 10 (one being able to cope with pain very well and 10 being unable to 
cope with pain very well) what level of pain tolerance do you think you have?   
 
1 2 3 4 5 6 7 8 9 10 
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1j) On a scale of 1 to 10 (one being not scared/concerned to 10 being very concerned/scared) 
how worried were you about postoperative pain prior to your emergency surgery? 
 
1 2 3 4 5 6 7 8 9 10 
 
1k) Did you speak to an anaesthetist or doctor about your pain management before you had 
your operation? 

           Yes  ☐            No ☐ 
 
1l) On a scale of 1 to 10 (one being very positive and 10 being very negative) how would you 
rate your current mood? 
 
1 2 3 4 5 6 7 8 9 10 
 
2a) Prior to your accident/incident that brought you into hospital, were you experiencing any 
pain?     

           ☐ Yes            ☐ No (Please go to Question 3) 
2b) Where is the site(s) of your pain?..................................................................... 
.................................................................................................................................... 
.................................................................................................................................... 
 
2c) How long have you have this pain for? 

☐  <3 months     ☐ 3-6 months   ☐  6-9 months     ☐ 9-12 months  

☐  1-2 years       ☐ 2-5 years       ☐  5-10 years      ☐  >10 years  
 
2d) How many days a week do you experience this pain?......................................... 
 
2e) Is your pain worst at rest or when you were moving? ……………………….. 
.................................................................................................................................... 
 
2f) Do you know what caused your pain? (eg. Car accident, arthritis, cancer, previous 
surgery)..................................................................................................................... 
.................................................................................................................................... 
 
2g) What is the highest level of pain you experience during an average day on a scale of one to 
ten? (One being no pain and 10 being the worst pain you can imagine) 
 
1 2 3 4 5 6 7 8 9 10 
 
2h) What is the average pain level across a week on a scale of one to ten that you experience? 
(One being no pain and 10 being the worst pain you can imagine) 
 
1 2 3 4 5 6 7 8 9 10 
 
2i) Does this pain affect any of the following: (on a scale of 1-10 with one being no effect and 10 
being extremely effected) 

Sleep  
Activities of daily living (dressing, personal hygiene, self feeding, toileting)  
Sit in a car for >30 minutes  
Walk 100m  
Hobbies  
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2j) What do you take to treat your pain? (Please include any over-the-counter medications or 
prescription medications that you have been taking) 

Drug Strength Number of tablets per day 
Paracetamol   
Ibuprofen   
Paracetamol/codeine   
Ibuprofen/codeine   
Naproxen   
Diclofenac   
Piroxicam/meloxicam   
Codeine   
Oxycodone XR/IR   
Buprenorphine patch    
Fentanyl patch/tab   
Morphine XR/IR   
Tramadol   
Methadone   
Di-Gesic/Capadex   
Gabapentin   
Pregabalin   
Lamotrigine    
Topiramate    
Valproic Acid    
Amitriptyline    
Venlafaxine    
Desvenlafaxine   
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Everyone experiences painful situations at some point in their lives. Such experiences may 
include headaches, tooth pain, joint or muscle pain. People are often exposed to situations that 
may cause pain such as illness, injury, dental procedures or surgery.  
 
We are interested in the types of thoughts and feelings that you have when you are in pain. 
Listed below are thirteen statements describing different thoughts and feelings that may be 
associated with pain. Using the following scale, please indicate the degree to which you have 
these thoughts and feelings when you are experiencing pain.  
 
0 – not at all 1 – to a slight degree 2 – to a moderate degree 3 – to a great degree 4 – all the time  
 
When I’m in pain …  

I worry all the time about whether the pain will end.  0 1 2 3 4 
I feel I can’t go on. 0 1 2 3 4 
It’s terrible and I think it’s never going to get any better. 0 1 2 3 4 
I feel I can’t stand it anymore. 0 1 2 3 4 
I become afraid that the pain will get worse. 0 1 2 3 4 
It’s awful and I feel that it overwhelms me 0 1 2 3 4 
I keep thinking of other painful events. 0 1 2 3 4 
I anxiously want the pain to go away. 0 1 2 3 4 
I can’t seem to keep it out of my mind. 0 1 2 3 4 
I keep thinking about how much it hurts. 0 1 2 3 4 
I keep thinking about how badly I want the pain to stop. 0 1 2 3 4 
There’s nothing I can do to reduce the intensity of the pain. 0 1 2 3 4 
I wonder whether something serious may happen. 0 1 2 3 4 
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Appendix 7: Management of pain - a survey of general practitioners’ opinions 
 

Thank you for taking the time to do this survey.  As part of this research we are trying to identify 

what guidelines you use to manage patients with pain, how you would treat patients in a number 

of given scenarios and what barriers you think exist to the optimal management of pain and how 

these could be overcome.  

This survey should take no more than 10 minutes to complete.  If you decide that you do not want 

to complete this study, please exit the survey and your results will not be included in the final 

analysis.  There are five Coles-Myer vouchers available valued at $100 each, if you wish to put 

your name in to the draw for one of these vouchers, please include your name and email address 

at the end.  These details will not be linked with your response to the survey. 

If you have any questions regarding this study, please do not hesitate to contact: 

Felicity Veal (6226 2312; fveal@utas.edu.au) or 

Associate Professor Luke Bereznicki (Luke.Bereznicki@utas.edu.au). 

This project has been approved by the Tasmanian Health and Medical Human Research Ethics 

Committee. If you have concerns or complaints about the conduct of this project, please contact 

the Executive Officer of the HREC (Tasmania) Network on (03) 6226 6254 or email 

human.ethics@utas.edu.au. The Executive Officer is the person nominated to receive complaints 

from research participants. Please quote ethics reference number H0012833. 

 

What guides decision making about pain management in general practice? 

How many years have you been working in general practice? 

On average, how many patients would you see each week with the following types of pain? 

 Number of patients, on average, per week  

- Acute pain   

- Persistent non-malignant pain   

- Neuropathic pain   

- Persistent malignant pain   

- Palliative care   
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When managing patients with persistent/chronic pain which of the following guidelines do you 

use? 

 Therapeutic Guidelines 

 WHO analgesic ladder 

 Hunter New England Pain Guidelines 

 Quick Clinical Guideline for the use of opioids in chronic non-malignant pain (WA Govt) 

 RACGP guideline for the non-surgical management of hip and knee osteoarthritis 

 APSOC Pain in residential aged care facilities - Management strategies 2005 

 NSW Therapeutic Assessment Group - Low Back Pain 

 NSW Therapeutic Assessment Group - Preventing and managing problems with opioids 
prescribing for chronic non cancer pain 

 Other:   
 

Do you use any of the following strategies when prescribing opioids? 

 Discussion around pain management expectations 

 Opioid Trials of ~8 weeks 

 Urine drug screening to monitor compliance and inappropriate drug taking 

 Referral for cognitive behavioural therapy 

 Referral for physiotherapy 

 Regular reviews of the 5As (activity; adverse events; aberrant behaviour; affect; analgesia) 

 Other:   
 

Please indicate how you think patients generally take their prescribed analgesics for ACUTE 
pain 

  
Less than 
prescribed 

As prescribed 
More than 
prescribed 

Paracetamol    

NSAIDs    

Regularly prescribed 
opioids    

As required opioids    
 
Please indicate how you think patients generally take their prescribed analgesics for 
CHRONIC/PERSISTENT pain 

  Less than prescribed As prescribed More than prescribed 
Paracetamol    

NSAIDs    

Regularly prescribed 
opioids    

As required opioids    
 



 

  182 
   

 

For those patients who are non-compliant with analgesics, what do you think are the major 

reasons for non-compliance? 

 Poor analgesic effect 

 Misuse/diversion 

 Tablet burden 

 Reserving the analgesics for severe pain 

 Fear of addiction 

 Fear that it won’t work if they use it too often 

 Fear of pain 

 Pain catastrophising 

 Other:   

Which of the following do you think are the major barriers to the management of persistent 

pain in general practice? 

 Guidelines are difficult to use 

 Lack of supporting evidence surrounding analgesics 

 Lack of drug efficacy 

 Side effect profile/risk of drugs 

 Concern regarding misuse/diversion of analgesia 

 Limited government funding of physiotherapy 

 Difficult access to psychologists 

 Waiting times to access pain clinics 

 Patient expectations of pain management 

 Diagnosis of pain causing condition 

 Limited options for neuropathic pain on the PBS 

 Other:   
 

How do you think these barriers to pain management could be overcome? 
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Appendix 8: Management of postoperative pain - a survey of anaesthetists’ opinions 

 

Thank you for taking the time to do this survey.  As part of this research we are trying to identify 

what factors affect your clinical decision making and what barriers you think exist to the optimal 

management of acute postoperative pain and how these could be overcome.  

This survey should take no more than 5-10 minutes to complete.  If you decide that you do not 

want to complete this study, please exit the study and your results will not be included in the final 

analysis.   There are five Coles-Myer vouchers available valued at $100 each, if you wish to put 

your name in to the draw for one of these vouchers, please include your name and email address 

at the end.  These details will not be linked with your response to the survey. 

If you have any questions regarding this study, please do not hesitate to contact: 

Felicity Veal (6226 2312; fveal@utas.edu.au) or 

Associate Professor Luke Bereznicki (Luke.Bereznicki@utas.edu.au). 

This project has been approved by the Tasmanian Health and Medical Human Research Ethics 

Committee. If you have concerns or complaints about the conduct of this project, please contact 

the Executive Officer of the HREC (Tasmania) Network on (03) 6226 6254 or email 

human.ethics@utas.edu.au. The Executive Officer is the person nominated to receive complaints 

from research participants. Please quote ethics reference number H0012833. 

 

There are 12 questions in this survey 

A survey of anaesthetists’ opinion about the management and barriers to optimal pain 

management 

 Where do you work? 

 Public Hospital - Consultant 

 Public Hospital - Registrar 

 Private Hospital - Consultant 

 Private Hospital - Registrar 

 Both a Public and Private Hospital - Consultant 

 Both a Public and Private Hospital - Registrar 
 

How long have you been working in anaesthetics? 

 

On average how many operations would you attend each week? 
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Which type of surgery do you most frequently attend? (please select all that apply) 

 Cardiothoracic 

 Vascular 

 Neurosurgery 

 General 

 Colorectal 

 OB/GYN 

 Orthopaedic 

 Plastic/reconstruction 

 Head/neck 

 Paediatric 

 Interventional radiological procedures 

 Day procedures 

 No specific area 

 Other:   
 

Which patient factor(s) do you consider increase the risk of ACUTE postoperative pain? 

 Depression 

 Anxiety 

 Pain catastrophising 

 Persistent pain - somatic 

 Persistent pain - visceral 

 Lower socioeconomic status 

 Lower educational status 

 Severity of pre-operative pain 

 Duration of pre-operative pain 

 Re-operation on the same site 

 Other:   

 

Which patient factor(s) do you consider increase the risk of PERSISTENT postoperative pain? 

 Depression 

 Anxiety 

 Pain catastrophising 

 Persistent pain - somatic 

 Persistent pain - visceral 

 Lower socioeconomic status 

 Lower educational status 

 Severity of pre-operative pain 

 Duration of pre-operative pain 

 Re-operation on the same site 

 Other:   

 

Which of following influences how you manage a patient during the perioperative period?  

 Hospital/department protocol 

 Australian guideline(s) 

 International guideline(s) 

 Patient factors 

 Operation factors 

 Clinical judgment 

 Other:   
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If you identify a patient as high risk for ACUTE postoperative pain, how does your management 

differ from your standard management? 

 Increased likelihood of using a regional anaesthesia 

 Increased likelihood of using an epidural 

 Increased likelihood of using a perioperative local anaesthetic 

 Increased likelihood of using perioperative ketamine 

 Increased likelihood of using perioperative parecoxib 

 Increased likelihood of prescribing a short course of gabapentin or pregabalin 

 Increased likelihood of prescribing patient controlled analgesia 

 Increased likelihood of prescribing postoperative ketamine infusion 

 Increased likelihood of prescribing postoperative local anaesthetic infusion 

 Other:   
 
If you identify a patient as high risk for PERSISTENT postoperative pain, how does your 

management differ from your standard management procedure? 

 Increased likelihood of using an epidural 

 Increased likelihood of using a regional anaesthesia 

 Increased likelihood of using perioperative parecoxib 

 Increased likelihood of using perioperative ketamine 

 Increased likelihood of using a perioperative local anaesthetic 

 Increased likelihood of prescribing a short course of gabapentin or pregabalin 

 Increased likelihood of prescribing postoperative ketamine infusion 

 Increased likelihood of prescribing postoperative local anaesthetic infusion 

 Increased likelihood of prescribing patient controlled analgesia 

 Other:   
 

Which, if any, of these measures do you think would assist in reducing the incidence 

of persistent postoperative pain? 

 Increased pre-surgical assessment to assess for psychological factors 

 Identification of predictors of persistent postoperative pain for use as in assessment tool 

 Pre-operative screening for pain catastrophising, anxiety and depression 

 Increased post-surgical assessment of neuropathic pain 

 Increased post-discharge follow-up 

 Other:   
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What do you think is the major barrier(s) to the management of acute pain following surgery?  

 Patients over using their analgesics 

 Patients under using their analgesics 

 Adverse events associated with medications 

 Other:   
 

What do you think is the major barrier(s) to the management of pain following hospital 

discharge? 

 Patients over using their analgesics 

 Patients under using their analgesics 

 Patients undertaking activities beyond recommendations 

 Slow/poor communication between hospital and GP regarding patient 

 Other:   
 

Many thanks for taking the time to complete this survey. 

We appreciate your assistance. 

If you wish enter the prize draw click the link below. 

 




