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Abstract
Background
Fracture limb and undergoing surgery is the common problem after injury. It is the most
common source of pain and anxiety and research continues to demonstrate a high
prevalence of unrelieved pain in injured patients who have undergone surgery. Patient’s
belief in pain is the major barrier in pain management. Strategies directed to have
appropriate educational interventions are urgently needed to improve patient outcomes
for those suffering acute pain after surgery for traumatic limb fracture.
Aim
The overall aims of this study were to develop a tailor-made educational intervention and
to examine its effectiveness on short- and longer-term outcomes among Chinese patients

with traumatic limb fractures who had undergone surgery.

Method ’

The study was conducted in the orthopaedic wards of two regional hospitals in Hong
Kong and comprised two phases. In phase one, qualitative interviews were conducted
with twenty-six Chinese patients who had traumatic limb fractures and were undergoing
surgery regarding their experiences of and beliefs about pain management. Ten
orthopaedic nurses were also interviewed about their perceived pain management
practicés and the barriers that prevented better pain control among patients. The findings
from these qualitative interviews were used to develop a cognitive behavioural approach
educational intervention (C-BEI). C-BEI was used to enhance knowledge of pain, modify

their beliefs about pain management and promote positive coping thoughts and behaviour.
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The C-BEI consisted of two sessions. The first was a 30-minute session comprised a
combination of patient education and breathing relaxation exercise and conducted at T
(} day betore surgery). A 30-minute reinforcement scssion was conducted at day 7 alter

surgery (T3).

The main study was conducted in phase II which consisted of outcomes and process
evaluation. A quasi-experimental design of two groups’ pre-test and post-test between
subjects was employed for the outcomes evaluation. All participants in the experimental
group received the C-BEI and usual care, whereas those in the control group received
usual care only. The short-term outcomes were trcated as primary outcomes and
evaluated in terms of the participants’ pain barrier score, pain level (Visual Analogue
Pain Scale: VAS , anxiety level (State-Trait Anxiety Inventory:STAL), sleep satisfaction,
self-efficacy in pain management (General Self Efficacy Scale: GSE), and frequency of
analgesic use. All of which were measured at T0, T1 {day 2), T2 (day 4), and T3 (day 7)
afler surgery. The total length of stay in hospital of the two groups was also compared.
Longer-term outcomes were further evaluated over three months at T4 (I month) and T5
(3 months). and included the VAS pain level, STAI, sleep satisfaction. GST: and health-
related quality of life (SI'36). The intention-to-treat method was adopted. The process

cvaluation involved a qualitative study using telephone interviews.

Results
A total of 125 participants completed the study, with 62 in the experimental group
and 63 in the control group. The participants were homogenous in terms of demographic

data (P > 0.05) and baseline clinical characteristics { p > 0.05). The short-term outcomes



(from TO to T3} for the participants in the experimental group were a statistically
significant with tower pain barrier ( p = .003), lower level of pain { p = .003), lower level
of anxiety ( p <.001), and better sleep satisfaction { p = .001) than the control group. The
experimental group had a significantly higher frequency of analgesic use at T2 ( p <.001)
and better self-efficacy in pain management at T3 ( p = .011) than the control group.
There were no statistically significant ditferences in the total length of stay in hospital,
although the mean length of stay was shorter in the experimental group than in the
control group (8.1 day VS 10.1 days). For longer-term effects, the C-BEI was effective at
the post-operative stage in anxiety reduction ( p = .002) and sieep satis{action
improvement (p = .002). There were no statistically significant difterences for the VAS
pain level, GSE scores, physical health summary component (PCS) and mental health
summary component (MCS) of the SF36 between two groups over three months.
although the experimental group had better scores in the mental health dimension.
Findings of the process evaluation showed that most participants perceived the C-BEI as
effective in enhancing their knowledge on pain management and the use of analgesics,

and helping them to cope with pain, the could sleep better and regain self -control.

Conclusion

The C-BEI was effective in terms of reducing the pain barricr, providing post-operative
pain relief, reducing anxiety, and improving sleep satisfaction in patients with fractured
limbs during their first week of hospitalization after surgery. This study has generated

evidence supporting the use of a C-BEI in acute pain management.
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CHAPTER ONE INTRODUCTION
Background of the Study
Overview of Patients with Fractured Limbs

A bone fracture is a break in the continuity of a bone. Any displacement of the
fragment will result in the loss of normal anatomy and function, either of the limb
or of the patient as a whole (Maher, Salmond, & Pellino, 2002). Many traumatic
fractures are the r.esult of high-force impact caused by accidents such as falls or
motor-vehicle accidents, and by sports or violence. Bone fractures can also occur
as a result of certain medical conditions that weaken the bones, such as
osteoporosis. Injuries or fractures may also affect muscle, bone, tendon, ligament,
articular cartilage, periosteum, or synovium (Esser & MaRae, 2002). In orthopedic
medicine, fractures are classified as closed or open (compound). Closed fractures
are those in which the skin is intact, while open (compound) fractures are those in
which a wound is in continuity with the fracture and may expose the bone to
- contamination. In hospitals, fractures are diagnosed by the clinical feature of
deformity, swelling, and confirmed by taking an X-ray (Esser & MaRae, 2002).

Fracture treatment aims to ensure the best possible function of the injured part
after healing. Bone fractures are typically treated by restoring the fractured pieces
of the bone to their natural positions by reduction (if necessary) and maintaining
those positions while the bone heals. In the case of a simple and minor break in
continuity of the bone, a fractured limb is usually immobilized with a plaster or
fiberglass cast, which holds the bones in position and immobilizes the joints above
and below the fracture. Patients with a cast or plaster are normally discharged to

their homes and follow-up takes place in a clinic. For complicated and long bone



fractures, orthopedic surgery with internal fixation of surgical nails, screws, plates,
or wires is used to hold the fractured bone together more directly (Lau, Cooper,
Fung, Lam, & Tsang, 1999; Esser & MaRae, 2002). Normal healing of a long
bone fracture takes from 8 to 12 weeks, depending on internal factors (severity of
the fracture, co-existing illness, and age) and external factors (nutrition, operation
type, and related skill). When a joint surface is damaged by a fracture, surgery is
also commonly recommended to make an accurate anatomical reduction and
restore the smoothness off the joint (Esser & MaRae, 2002; Maher et al.,2002).

In the USA, nearly 60 million people suffer accidental injuries each year, and
limb fractures account for a high percentage of traumatic injuries (Maher et al.,
2002). In Hong Kong, traumatic limb fracture was reported as one of the ten major
causes of admission to general hospitals (HA, 2008). The two main causes of such
limb injuries were motor-vehicle accidents and those involving falls (Ho & Chan,
2003; HA, 20078). Lau et al.(1999) also reported that the rate of hip fracture was
11/1100 in women and 5/1000 in men of 70-years-old or more, and that the rate
would increase substantially in the future as a result of the aging Hong Kong
population. In fact, with aging of the global population, it is estimated that there
will be a substantial increase in femoral fractures over the next two decades

(Simpson, 2002; HA, 2008).



Scope of the Clinical Problem: Impact of Pain Management on Post-Operative

Outcomes

Limb fracture is a stressful and painful experience after an accident and after
the subsequent surgery (Archibald, 2003; Ponzer, Bergman, Brismar, & Johansson,
1996). Importantly, the literature supports the notion that adequate pain
management is essential for recovery. With good pain control, patients after
orthopedic surgery have a significantly shorter length of stay in the hospital, better
physical outcomes (Sherwood, McNeill, Starck. & Disnard,2003; Shaw, McColl,
& Bond, 2003). and better psychological outcomes (Scaf-Klomp, Sanderman,
Ormel. & Kempen, 2003).

Despite advancements in pain management technology and a consensus on
improving pain management, research continues to demonstrate a high prevalence
of unrelieved pain among patients who have undergone surgery (Chung & Lui
2003; Klofenstein, Hermann, & Manie, 2000). For example, Tsui et al. (1999) and
Chung and Lui (2003) found that over 80% of post-operative surgical patients
complained of various degrees of pain in the first week despite the fact that pain
medication was prescribed.

Pain is an individual and subjective experience; patients’ misconceptions and
concerns about the use of opioids and their reluctance to report pain have been
identified as important barriers to effective pain management (Redmond, 1997;
McCaffery & Pasero, 1999; Chung & Lui, 2003; Carr, 2007). Chung, French, and
Chan (1999) and Wong, Chair, Rainer, and Chan (2007) also showed that Hong
Kong Chinese patients’ beliefs about pain are among the major barriers to
adequate pain management in palliative care and emergency care settings. For

example, most patients believe that analgesics should only be used as a last resort



as the effect of drugs is not good for the health, and some patients were even
reported to have refused to take analgesics although they were suffering from pain

after sustaining an injury (Wong et al., 2007).

Scope of Pre-operative Educational Intervention on Post-operative Outcomes

Substantial evidence suggests that preoperative education is useful to improve
patient outcomes, including pain control and anxiety reduction after surgery
(Johansson et al.. 2005). Some educational interventions, such as the provision of
health information and/or skill training on breathing, have been implemented to
improve pain control and reduce anxiety (Sjolingm, Nordahl, Olofson, & Asplund,
2003). With good pain control, orthopedic surgery patients have a significantly
shorter time in the hospital, less pain (Sjoling et al.,2003) and anxiety, as well as
better coping skills (Shaw, McColl, & Bond, 2003; LaMontagne. Hepworth,
Salisbury, & Cohen, 2003). Other studies {Calvin & Lane, 1999; Mitchell, 2003;
Carr, Thomas, & Wilson-Barnet, 2005) also show that there is a strong association
between pain control and physical and psychological outcomes.

In evaluating the effectiveness of various approaches of preoperative
education on pain relief, studies generally support the notion that a cognitive-
behavioral approach based on an education program is an effective way to change
a person’s cognition and behavior, resulting in better pain management for chronic
orthopedic problems (Morley. Eccleston, & Williams, 1999: Sinclair, 2001; Ersek,
Turner, McCurry, Gibbons, & Kraybill, 2003). For example, if patients start to
believe that pain is a positive phenomenon, a signal of tissue damage threat due to
injury or surgery, and taking analgesics or other measures such as relaxation

exercises should be adopted to cope with it, they will accept analgesics or adopt



other coping tactics. Eventually, patients may demonstrate positive coping
behaviors with less perceived pain (Jordan, Lumley, & Leisen, 1998; Morley, et
al., 1999), less perceived stress (Eccleston et al., 2003; LaMontagne et al., 2003),
and less complication as reflected by a shorter hospital length of stay (Lorig et al.,

1999; Turner et al., 2006).

Knowledge Gap

The literature clearly highlights the nced for a well—designed, tailor-made
pre-operative educational intervention to achieve the very best post-operative
outcome from patient education. However, the reported outcomcs of education
interventions seem to vary given the fact that many studies were descriptive in
nature; few were carried out under experimental conditions (Johansson et al.,
2005). Although interventions had various components in different studies, there
was limited theoretical support te underpin the reported educational interventions
and therefore the findings could not explain clearly which components of the
intervention produced an effect on patients (Johansson et al., 2005). in addition,
only a limited number of studies have measured outcomes systematically,
especially during the first seven days after surgery. Another largely ignored aspect
was sleep satisfaction, which very few studies measured as an outcome, although
it is an important component of recovery. Not only is satisfactory sleep restorative,
it is also fundamental to well-being and essential to the maintenance of mental
integrity {Griffiths, 2005). In addition, most studies were confined to chronic
orthopedic problems, while a focus on the therapeutic effect of a cognitive-
behavioral approach on Chinese post-operative outcomes after erthopedic surgery

was missing.



Given the evidence supporting the usefulness of a cognitive-behavioral
education intervention to chronic pain management and a lack of significant
research on such an approach to acute pain management, there is a need for a
study to examine its effects in acute care settings (Morley et al., 1999; Ersek et al.,

2003; Turmer et al., 2006).
Clinical Practice Gap

Although post-operative pain management remains to be one of the greatest
concerns for healthcare professionals, clinical studies indicate that such pain is not
well relieved in most patients (Bucknall, Manias, & Botti, 2001; Chung et al.,
2003). The literature identifies reasons for poor pain management among
hospitalized patients such as low doses of opioids prescribed by physicians owing
to fear of addiction by the patients, nurses’ lack of knowledge leading to
inadequate pain assessment, and patients’ reluctance to report pain and to take
analgesics (Field, 1996: Klofenstein et al., 2000; Bucknall et al., 2001; Chung &
Lui, 2003). Studies also suggested that patients’ misconceptions and concerns
about the use of opioids and their reluctance to report pain have been identified as
important barriers to effective pain management (Jordan et al., 1998; Wills &
Wotton, 1999; Turner, Jensen, & Romano, 2000). Pain is, after all, an individual
and subjective experience, and healthcare professionals can do nothing if a patient
refuses pain management or does not report any pain.

Given the fact that fractured limbs account for a high percentage of hospital
admissions of orthopedic patients, inadequate pain management is frequently
reported; inconsistent modes of educational intervention seem to be delivered in

different settings and with uncertain effectiveness. There is thus an obvious need



for the development of a well-structured educational program specifically for

patients with traumatic limb fractures and who are undergoing surgery.
Significance and aims of the Study

Patients with traumatic limb fractures and who are undergoing surgery are
stressed with pain but inadequate pain management is frequently reported.
Existing research shows that patient’s reluctance of reporting pain and accepting
analgesics are one of the major barriers of effective pain management in Chinese
patients. Such behaviour is related to the belief in pain and the use of analgesic .
Thus there is a need of developing a tailor ~made, safe and feasible approach of
educational intervention to reduce the pain barrier, and to improve pain
management in these patients.

Majority of previous work of educational interventions on acute pain
management did not have strong theoretical base and it is difficult to follow or
replicate it in clinical setting. With a clear understanding of the reasons of
applying educational intervention, the process underlying its effect, the
researchers or clinicians can identify and interpret the intervention input and the
results. There is a need to develop a theoretical based educational intervention.

In addition, existing research does not provide conclusive evidence of using
cognitive behavioural approach educational intervention(C-BEI) on acute pain
management since much evidence have been focused on chronic pain.The C-BEI
has potential to be applied to acute management. However, whether C-BEI is
effective in helping fractured limb patients to cope with their pain, is not clear.
There is no publishéd study that has evaluate the effcts of C-BEI on Chinese

patients with fracture limb and undergoing surgery. The effects of C-BEI on post-



operative outcomes and the exact mechanism of how these intervention work have
not been clearly identified.

To address the above gaps and provide new knowledge about an effective
educational intervention for Chinese patients with limb fractures and who are
undergoing surgery, the aims of this study is to develop and evaluate the
effectiveness of an educational intervention in terms of certain outcomes: pain
barriers, pain, anxiety, sleep satisfaction, self-efficacy, and quality of life among
Chinese patients presented with traumatic limb fractures and who are undergoing
surgei‘y. Two work phases were adopted for the study: Phase one of the study was
conducted to facilitate the development of an appropriate educational intervention
for Chinese patients presented with traumatic limb fractures and who are
undergoing surgery; this is followed by Phase two of the main study, which was to
determine the effectiveness of the educational interverntion on post-operative
outcomes. In the main study, a quasi-experimental design was employed for the
evaluation of post-operative outcomes. The educational intervention being tested
was a cognitive-behavioral approach educational intervention (C-BEI) involving a
combination of patient education and breathing relaxation skill training. Since
acute pain management is the main focus of this study, short-term outcomes, such
as pain barrier, pain, anxiety, and sleep satisfaction, during hospitalization were
regarded as primary outcomes. The secondary outcome measures were longer-
term outcomes across three months such as quality of life and self-efficacy of pain
management.

Besides the outcomes evaluation, a process evaluation was conducted to
investigate patients’ perceptions of the benefits and limitations of the educational

intervention. This involved a qualitative study using telephone interviews, which



was conducted on a purposive sample of 15 patients from the experimental group

one month after their surgery.

Overview of the thesis

The study described in this thesis is divided into two phases: (1) to develop a
tailor—made educational intervention; (2) to evaluate the effectiveness of an
intervention involving breathing and relaxation training and education on pain
management among patients with traumatic limb fractures undergoing surgery.
The thesis is composed of nine chapters. Chapter 1 introduces the clinical problem
and justifies the significance of the study. Chapter 2 reviews the literature relevant
to fractures and their care, and post-operative outcomes in terms of pain, anxiety,
quality of life and outcomes. Chapter 3 reviews the literature of the conceptual
framework of pain theory, cognitive behavioural theory and the cognitive
behaviour approach to health education. The rationale of choosing a certain
framework is also discussed. Chapter 4 describes the phase-one work - a
qualitative study and the details of the development of the cognitive behavioural
based educational intervention. The methodology and findings of the qualitative
study are presented .The results of piloting the intervention on four patients are
also presented here. Chapter 5 describes the methodology of the phase-two main
study which consists of outcomes evaluation and process evaluation. OQutcomes
evaluation includes research objectives, hypothesis, design, measures data
collection and data analysis. Process evaluation includes methodology of a
qualitative study using telephone interview. Chapter 6 reports the results of the
outcomes evaluation of the main study. Chapter 7 reports the result of the process

evaluation of the phase-two study. Chapter 8 discusses the effectiveness of the
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outcomes in the phase-two study. Chapter 9 then examines the strengths and
weaknesses of the whole study, and highlights its implications for practice,
education and research. The final chapter concludes the study with a summary of
its potential contribution 1o knowledge and clinical practice in the nursing

discipline.
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CHAPTER TWO LITERATURE REVIEW
Introduction

Traumatic limb fraciure is a common serious condition in the West as it is in
Hong Kong (Van Balen, Essink-Bot, Steyerberg, Cools & Habbema. 2003).
Post-operative outcomes such as physical functioning, pain, and anxiety have been
the focus of research over the last two decades. Poor pain control may hinder the
recovery of physical functions, lcading to loss of independence and consequently
causing anxiety or negative feelings. Ultimately, the process of recovery and quality
of'life may be affected.

This present study investigates the effectiveness of an educational
intervention on post-operative outcomes among Hong Kong Chinese patients with
limb fractures. In this chapter, the general response of patients with traumatic limb
fracture undergoing surgery will be discussed and followed by gencral
post-operative outcomes—pain, pain bairier and pain management, anxiety, sleep,
and quality of life perceived by the patients after surgery. The use and effect of
educational intervention on post-operative outcomes will likewise be discussed.

A literature search was undertaken utilizing the following dalabase: British
Nursing Index. CINAHI., EBM Reviews (Cochrane DSR, ACP Journal Club,

DARE, CCTR, CMR. HTA, and NHSEED), EMBASE. Journals(@Ovid Full Text,



Ovid Medline, and PsycINFO; EBSCOhost; ProQuest Dissertations and Theses; and

Digital Dissertation Consortium. The search covered literature from 1980 10 2008.

ELIE Y Lk

The key words include “pain,” “pain barrier,” “anxiety,” “sleep disturbance,” “sleep

FL T 4 e

satisfaction,” “quality of life,” “outcomes,” “limb fracture,” “musculoskeletal

trauma”, “orthopaedic trauma,” “injury.” “orthopaedic surgery,” “post-operative

R

outcomes,” “education,” “educational intervention,” and “Chinese.” Literature
written in English and Chinese was included in the search, and primary studies

relating to educational intervention affecling post-operative cutcomes were chosen

as the priority for review. The following are the review results.

General Response of Patients with Traumatic Limb Fractare

Undergoing Surgery

Traumatic limb fracture is a sub-catcgory of orthopedic trauma, which has
been defined as the state in which an individual sustains accidental tissue injury such
as a wound, burn, or fracture (Carpenito, 2008). Traumatic injuries vary in degree of
severity from simple soft-tissuc injury to complicated injuries to the nerves, tendons,
blood vessels, bones, and organs. Fractures, disloca_ltions. and sprains cause pain
through a variety of interrelated and independent niechanisms which act locally and
systematically to generate and mediate the sensation of pain: fine nerve endings in

the cancellous bone and periosteal lining arc triggered by the physical disruption of



the bone and the tearing and stretching of the periosteum, and nerve endings in the
surrounding muscle and soft tissue. Soft tissue may be damaged directly or stretched
by the displaced fracture fragments or the expanding haematoma; inflamed muscle
may spasim, producing pain and further tissuc distortion. These produce further
tissue damage and deformity as well as uncontrolled pain (Melzack & Wall, 2003),
and may even lead to life-threatening haemorrhage and systemic shock among
patients with multiple fractures (Chapman, 1977, Maher, 2002).

Patients with severe limb {ractures resulting from unexpected accidents
experience physical and psychological difficulties such as pain and anxiety (Byrne
& Heyman, 1997a, b; Gustafsson, 2000; Archibald, 2003). Although a moderate
injury such as a single limb fracture or joint dislocation is not life threatening, it
remains to be painful and stressful (McCaffery, 1999; McRac & Esser, 2002;
Kennedy et al., 2004). Studying the experience of hip fracture, Archibald (2003)
identified four major themes of experience from injury to recovery: the injury itseif,
pain, recovery, and disability. He found that the patients experienced pain, anxiety,
and stress during the early period after injury, so both family and professional
suppott were essential during rehabilitation and recovery. Managing pain, meeting
psychological and physical needs for nursing care, planning for discharge, and

ensuring a reasonable quality of life were areas for development in nursing care. In
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comparison, the current study is a qualitative one which 1s anchored on a
phenomenclogical methodology with five hip-fracture patients. Its findings
highlighted the patients’ experience of hip fracture and the importance of
intervention and support {rom healthcare professionals in the process of
rehabilitation and recovery. Its limitations included a relatively small sample size
(four females and one male) and a principal focus on hip-fracture female patients
aged over 65, However, the study’s findings may not be applicable to other ethnic

populations receiving difterent cultural and environmental support.

Pain

Overview of Pain

Pain is defined as an unpleasant sensory and emotional experience associated
with actual and potential tissue damage. McCaflery (1999) proposes that pain is a
subjective experience, and patients are the judges of whether or not pain
management is effective. There are two types of pain: acute and chronic. Acute pain
15 defined as continually changing and transient; it is accompanied by high levels of
emotional and autonomic nervous system arousal and is usually associated with
tissue injury or surgery (Melzack & Wall, 2003; America Pain Society, 2003).

Chronic pain, meanwhile, refers to pain that persists for an extended period of time,

14



which can last tor months or years, and accompanies a disease process; it may be
associated with a bodily injury that has not been resolved over time (International
Association for the Study of Pain or IASP, 1994).

Pain can be divided into two broad categorics: nociceptive and neuropathic.
Neuropathic pain is a neurological disorder resulting from damage to nerves, while
nociceptive pain is fairly common; the latter is further divided into somatic or
visceral pain. Somatic pain is caused by the activation of pain receptors on the
surface of the body such as the skin (cutaneous tissue), or on tissues that are deeper
such as muscles (musculoskelctal tissue). Patients with musculoskeletal imjury
usually experience deep somatic pain, usually described as “dull” or “aching,” but
localized. However, surgical patients usually complain of surface somatic pain
which has a sharper, burning, and pricking quality. Visceral pain is much more
vaguely localized than somatic pain. Visceral pain originates [rom body's viscera, or
organs. Visceral nociceptors are located within body organs and internal cavities.
Visceral pain is not well localized and is usually described as “pressure-like, deep,
and squeezing.” Pain may be referred to another area and often associated with
nausea, vomiting and sickening feeling Examples of visceral pain include pain
related 1o cancer, bone fractures, or bone cancer.

With musculoskeletal injury and surgery, a patient experiences both somatic



pain (dull and aching) and visceral pain (pressure-like, deep, and squeezing). Severe
pain may cause muscle spasm, impaired muscle function, fatigue and immobility

(McCaffery & Pasero, 1999).

Post-operative Pain management

The problem of under-managed surgical pain is universal despite of
advancements in pain management technology (Sherwood, McNeill, Starck &
Dsnard, 2003). In acute pain management, there is increasing recognition of using
pain guideline to improve pain care, reduce incidence of postoperative morbidity
and facilitate earlier discharge and prevent the incidence of chronic pain (APS, 2003;
Macintyre, 2007 ). The guideline developed at 2007 agreed that patient attitude and
beliefs have been shown to modify pain perceptions and analgesic requirements, and
patient educational intervention can positively influence the outcome of acute pain
management (Macintyre, 2007). In addition, a recent systematic review of surgical
patient education on post-operative outcomes showed that most of the studies
recorded a beneficial effect on pain relief (Johansson et al. 2005). This led to
recommendations that a short session of pre-operative educational intervention
reinforced by booklets or audio-visual material could be used to achieve positive

outcomes. Post-operative pain is likewise a complex sensory and emotional



experience, which is influenced by physiological, sensory, affective, cognitive,
socio-cultural, and behavioral factors (Melzack & Wall, 2003; Loeser & Melzack,
1999, Hsu, Somma, Hung, Tsal, Yang & Chen, 2005; APS:SE, 2007).

Effective pain reliel may improve patient satisfaction and reduce
post-operative complications and even the Jength of stay ( Kehlet & Holte, 2001).
Previous studies have indicated that several factors may predict the level of
post-operative pain, including age, gender, anxiety, pre-operative pain, and type of
surgery {Kalkman, Visser, Moen et al., 2003: Lynch, Lazor, Gellis et al., 2003; Hsu,
Soma, Yu ct al., 2005). Hsu ( 2005) investigated the factors predicling
post-operative pain through a visual analogue scale and the state-trait Anxiety
Inventory, and identified a significantly strong correlation of anxicty and pain level
in the 24 hours immediately after surgery (P<0.001, r=-.052). Patienis with acute
pain often display higher-than-normal levels of anxiety, but their anxicty subsides as
their condition improves and the pain decreases. However, the study was biased by
reason of its small sample size (n=40) and variability of analgesic dosage
(patient-controlled analgesia morphine doses). In addition Seers and Carroll (2001);
Kristine, Kwekkeboom and Gretarsdottir (2000) supported the view that the usc of

non-pharmacological approaches coupled with analgesics could enhance
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post-operative pain management. The adjunctive approach can help patients feel a

sense of control over pain.

Analgesic Use for Musculoskeletal Pain

The administration of analgesic drugs is a common method of pain relief.
The various drugs employed include non-narcotic analgesics, non-steroidal
anti~inflammatory drugs (NSAID), narcotics, and local anaesthetic agents. The
World Health Organization’s “ladder of analgesia™ eftectively guides the use of
medication (WHO, 1996). NSAID and narcotic pain medications are comnion
analgesics used progressively unti! pain relief is achieved in patients with
musculoskeletal injury or surgery.

Pethidine is a commonly used narcotic drug. It is a powerful analgesic for the
relief of moderate to severc pain. It is bencficial for the treatment of renal and biliary
colic, labor pains, and musculoskeletal pain as it reduces muscle spasm. The
common dose is 50 to 100 mg, administered intramuscularly. The onset of its effect
is rapid and generally lasts for 2-3 hours, and may trigger less respiratory depression
as compared to morphine. Adversc effects include allergic reaction. dizziness,
weakness and euphoria. and headache (Wilson, Shannon, Shiclds & Stang, 2007).

NSAIDs act on peripheral nerve endings and minimize pain by interfering

18



with prostaglandin synthesis. Examples are Aspirin, Ibuprofen, and Dologesic.
NSAIDs have anti-inflammatory, analgesic, and antipyretic actions. They are the
treatment of choice for mild to moderate pain and continue to be effective when

combined with narcotics for moderate to severe pain.

Barriers to Pain Management
Despite the advances in pain management technology and a consensus to

improve pain management, research continues to demonstrate a high prevalence of

unrclieved pain in patients who have undergone surgery (Tsui et al., 1999; Chung &

Lui, 2003; Klofenstein et al., 2000; Carr, 2007). For example, Chung and Lui (2003)

and Tsui et al. (1999) discovered thal over 80% of post-operative surgical patients
complained of various degrees of pain in the first week despite an analgesic
prescription.

Studies have identified gaps that might account for inadequate pain
management among hospitalized patients, such as low doses of opioids prescribed
by doctors (Fanto, 1996, Bucknall, 2001; Jensen, Chen & Brugger, 2002), and
ineffective implementation of pain protocols by healthcare professionals (Field,
1996; Carr, 1997; Bedard et al., 2006). Since pain is subjective, studies have

reported that patients’ beliefs on ingesting analgesics and their reluctance to report
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pain were important barriers to effective pain management {Chung, French & Chan,
1999; Carr, 2000;2007; Meuser et al., 2001; Chung et al., 2003; Leung & Chung,
2008). The literature likewise suggests that an understanding of patients’ pain
experience in their cultural context is important because patients’ beliefs on pain
could influence their coping behavior (Wills & Wotton, 1999; Bedard et al., 2006).
Culture is defined as a shared system of values, beliefs, and learned patterns
of behavior (Low, 1984). Research supports the view that people’s cultural beliefs
can yield a significant impact on their pain experience (DeGood & Shutty, 1992;
Leung & Chung, 2008). Better pain management could be achieved when patients
believe they have certain control over their pain, that medical services are helpful,
and that they are not severely disabled by their pain (Jensen & Karoly, 1992; Heye,
Foster, Bartlett & Adkin, 2002). Turk (1996) maintained that understanding an
individual’s beliefs on pain can be beneficial in helping the patient. In Chinese
medicine, health is viewed as s harmony between the forces of “yin’ and ‘yang’
within the body, and between the body and its environment. The force of yin and
vang is called 'qi', meaning 'vital energy'. A fracture 1s seen as an imbalance or
disequilibrium of these powerful forces of yin and yang. Chinese medicine views
pain as a 'blocked’ qi, to electrical resistance {Chen, 2001). In response to pain,

Chinese patients have been reported to be stoical and less vocal in their expression



of pain (Todd, Samaroo & Hoffman, 1993). For example, Chinese patients’
reluctance to use pain medication after surgery because of the fear of side effects
was evidenced in a large-scale study of 1,233 Chinese patients in Hong Kong (Tsui
et al., 1996). Brooks-Brunn and Kelser (2000) reported the presence of gender
differences in self-reported post-opertive pain. Leung and Chung (2008) further
posited that gender difference was a factor influencing pain-related behavior such as
accepting treatment.

In summary, pain is an individual, subjective experience with multiple
dimensions. The high prevalence of unrelieved pain, especially after surgery, is a
major challenge for healthcare professionals. Patients’ beliefs and concerns
regarding the use of analgesics and their reluctance to report pain have been
identified as two of the most crucial barriers to effective pain management (Ward &
Gatwood, 1994; Jordan, Lumley & Leisen, 1998; Wills & Wotton, 1999; Meuser et

al., 2001).



Anxiety

Overview of Anxiety

Anxiety is commonly associated with acute and chronic states of pain
{McCaffery & Pasero, 1999; Mitchell, 2003; Carr, 2005). Anxiety is defined as “a
palpable but transitory emotional state or condition characterised by feelings of
tension, apprehension and hejghtened autonomic system activity” (Spielberger,
1972, p24). Anxiety and metabolic. neurohormonal, and immune systen changes are
implicated in the stress response, and such changes have been reported in paticnts
undergoing surgery or those in pain {Thomas et al., 1998; Bourdarnc, Legros &
Timsit-Berthier, 2002; Mitchell, 2003; Sari & Sevinc, 2004). Pre-operative anxiety
can predici post-operative pain ratings and severity (Thomas et al., 1998} or patients
with painjul joints (Smith & Zaura, 2003).

Lazarus and Anerili (1972) and Lazarus and Folkmans (1984) suggested
that anxiety reflects tension created by a reduced cognitive ability to assign full
meaning to stressful events. Based on these definitions and criteria, it is easy to
understand why the threatening and painful experience of a fractured limb and the
ensuing surgery can trigger the occurrence of anxiety.

Anxiety provoked by injuries is frequently unexpected and beyond the

patient’s control, causing sudden change, worry, and both physical and



psychological instability (Byrne, 1997}, Several studies ([{olbrook et al,1998;
Mayou & Bryant, 2001, 2002} have confirmed that anxiety is a common
consequence of raffic accidents or major trauma affecting viclims’ recovery,
specifically in studies of elderly people with hip fractures (Ponsford et al., 1995;
Scaf-Klomp et al., 2003) and trauma victims of motoi-vehicle accidents. Anxiety
may be related to fears of engaging in activitics that precipitate pain. As a result, the
patient may be inclined to avoid activity. physiotherapy, and even self-care. This
may lead to muscle wasting, reconditioning, and physical weakness with reduced
physical endurance and a delayed rehabilitation process (Mitchell, 2003; llya &
Yoram, 2007).
Degree of Anxiety

According to Lazarus and Folkmans (1984), anxiety is a highly personal
experience, and it can lead to responses that range from mild anxiety to panic. A
mild anxiety reaction is manifested in a heightened sensitivity to environmenital
stimuli. Moderate anxiety reactions can lead to decreased attentiveness and physical
signs such as sweating, restiessness, insomnia, and loss of appetite. Severe anxiety
can distort thought processes and reduce the ability to reason and formulate
decisions. In the case of panic, an individual may exhibit a wide range of anxiety

reactions such as dizziness, palpitations, and feelings of unreality. Anxiety may be
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accompanied by depression. There exists a similarity in the manifestations of
depression and anxiety. For example, sleep disturbance, fatigue, and loss of appetite
are common among patients with either condition (Calvin & ¥.ane]1999;
Edell-Gustafsson & Hetta, 1999; Kain & Caldwell, 2003; llva & Yoram, 2007).
Anxiety is a major problem commonly expressed and experienced by patients
suffering from any unexpected injury or major trauma (Byrne & Heyman; Joy.
Probert, Bisson & Shepherd, 2000). Patients with traumatic limb fracture facing a
forthcoming surgery experience a disruption in their state of equiiibrium both
physically and psychologically, resulting in pain and anxiety (Calvin & Lane, 1999;

Bergh et al. 2005).

Relationship among Sleep Disturbance, Pain, and Anxiety during Hospitalization
Sleep satisfaclion is fundamental to weli-being and is essential to the
maintenance of mental integrity (Griffiths, 2005). However. evidence points out that

sleep disturbance is a common problem for hospitalized patients, especially after
surgery (Kain & Caldwell, 2003; Gabor, 2003). The former study measured patients’
amount of sleep two days belore and two days after a surgery. It was discovered that
23% of the patients reported clinically significant sleep disruption characterized by

wakefulness, pain, and less cnergy. The reasons for sleep disruption may be noise,



lighting, or routine care. Consistent with this, Gabor (2003) reported that
environmental noise and nursing activities contributed to the patients” sleep
disturbance in the intensive care unit (IC_ U). In addition, sleep satisfaction and sleep
disturbance are closely interlinked. Other studies (Simpson, 1996; Edell-Gustafsson
& Hetta, 2001; Raymond, 2002) likewise examined factors related to sleep
disturbance among hospitalized patients, wherein participants reported that pain was
moderately disturbing, and pain relief was perceived as an extremely important
measure in promoting sleep.

In addition, sleep disturbance has been associated with co-existing illnesses
such as headaches or fibromyalgia (Burckhardt et al., 1997; Perlis et al., 1997),
rheumatoid arthritis and low back pain (Ingernarsson, Sivik & Nordholm, 1996).
However, the causal relationship remains unknown.

Lack of sleep has been associated with fatigue, anxiety, and depression
(Dinges, 1997; Burckhardt, 1997; Edell-Gustafsson & Hetta, 2001). The National
Sleep Foundation conducted telephone interviews with 1,506 adults aged 55 to 84
and concluded that sleep complaints among older adults were frequently secondary
to co-morbid conditions (Foley, 2004). These co-morbid problems placed older
adults at risk of sleep disruption, which might be a further risk factor associated with

health problems and quality of life (Foley, 2004: Cole & Richards, 2007). However,



little is known regarding sleep satisfaction among young hospitalized adults.

Interventions to reduce anxiety
There is increasing recognition that effective anxiety control is necessary

tor good psychological care. Studies have reported that patients with better anxiety
control experience significantly better levels of satisfaction with the care they
receive, as well as better physical and psychological outcomes (Mitchell, 2003; Carr
& Wilson-Barnet, 2005; Ilya & Yoram, 2007 ). Carr et al. (2005) reported that
pre-operative anxiety was discovered to be predictive of post-operative anxiety and
pain. and the importance of provision of pre-operative intervention was highlighted.

Anxiety-reducing interventions may be administered individually or in
combination with psychological intervention. They include pharmacological
treatment, patient cducation, and a cognitive-behavioral approach. Pharmacological
treatment plays an important role in reducing anxiety, especially for patients before
surgery. Pre-operative patient education is commonly conducted to reduce
post-operative anxiety (Giraudet-Le, Janine, Coste. Vastel, Pacault et al., 2003;
Johansson et al,, 2005). Various studies have likewise described nurses providing
educational interventions to reduce patients’ anxiety and enhance the physical health

of those with orthopedic trauma (Lin & Wang, 2005; Johansson ¢t al., 2005).



Furthermore, patients tend to present a less complicated clinical picture and appear
to be less resistant to treatment {Devine & Cook, 1986; Pellino, Tluczek, Collins,
Trimborn & Norwick et al., 1998; Giraudet-Le et al., 2003: McCarthy, MacKenzie,
Edwin, Bosse & Castillo et al., 2003). Hence, it is essential to provide an
appropriate, structured, systematic, and evidence-based psychological intervention
for patients with psychological distress after orthopedic trauma.

A cognitive behavioral approach to educational intervention is increasingly
recognized as an effective educational approach for patient education {Otis, 2007;
Katja et al., 2008). It may be simultaneously invoked to help patients achieve an
understanding of the problem and develop cffective coping strategies. Specific
relaxation techniques such as meditation, breathing relaxation, and progressive
muscle relaxation, coupled with educational intervention have yielded positive
effects in anxiety reduction in various studies (Seers & Carroll, 2001; Barnason et
al., 1995; Leardi, Pietroletti, Angeloni, Nccozione, Ranalletta et al., 2007).
Breathing relaxation is a common method effective in enhancing patients’
seli-control during hospitalization. When a patient experiences anxiety afier a
traumatic event or belore an operation or invasive procedure, it 1s a common
practice for nurses to instruct the patient to take deep breaths. The scientific theory

behind this is that the heart rate of an individual with psychological distress



accelerates, and breathing becomes shallow and irregular, resulting in a decrease in
oxygenated blood; low oxygenated blood in turn contributes to lethargy and
psychological distress (Lemone & Burke, 2004). Slow and deep breathing relaxation
can increase the oxygen level in circulating blood and decrease anxiety.

Anxiety is reported as the major negative feeling experienced after injury
and hospitalization. Anxiety and other negative emotions impede recovery.
Educational intervention coupled with relaxation techniques play a vital role in
reducing anxiety among patients who are undergoing surgery following an injury.
In Chapter 3, the literature review on the theory underpinning the use of cognitive
behavioral educational intervention will be discussed in detail.

Quality of Life after Limb Fracture
Traumatic limb fracture is the leading cause of functional limitations in
adults, and the study of both short- and long-term outcomes in this patient
population has become an increasingly important focus of inj ui'y research
{Holbrook, 1998; Mayou & Bryant, 2001; Bergh. Jakobsson, Sjostrém & Steen,

2005).



The Concept of Health-refated Quality of Life (HRQOL)

The World Health Organization (WHQ) defines QOL as individuals’
perceptions of their position in life in the context of the culture and value system in
which they live, and in relation to their goals, expectations, standards, and concerns.
(QOL is generally accepted as a broad-ranging concept that consists of four domains
or elements: physical health, psychological state, social relationships, and
relationship to the environment’s salient features (World Health Organization
Quality of Life Group or WHOQOL, 1998). WHO’s definition underscored the
importance of a multidimensional aspect in QOL, and individuals’ perceived

reaction 1o their health and health condition varied.

QOL is a multidimensional concept comprising of a number of domains
(physical, psychological, and social functioning), which in turn possess elements
that share common properties of the domain (Grant & Riveram, 1998; Bowling,
2001). Brown. Rawlinson. and Hilles (1981) suggested that individual domains of
QOL could be interrelated, and integration of these domains and their elements
could determine the QOL for a particuiar individual. As a result, QOL is a
multidimensional construct that is best measured trom the patient’s perspective, and
is mediated by personal and cultural beliefs and life experience (Brown. Rawlinson

& Hilles, 1981: Bowling, 2003}
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In relation to health, Barrett and Teare (2002) associated quality of life with the
impact of disease or injury on daily activities, as well as wider socioeconomic issues.
Ritsner et al. (2000) indicated that HRQOL is a multidimensional concept related to
a person’s satisfaction with various aspects of life such as physical, social and
mental-health functioning, and general health perceptions. This suggests that
patients’ reactions to their health and illness are determined by their own perception

of health conditions and the treatment they receive.

One of the most acceptable operational definitions of HRQOL is “representing
the functional effect of an illness and its consequent therapy upon a patient, as
perceived by the patient” (Schipper, Clinch & Olweny, 1996, p18). Moreover,
patients’ own values, beliefs, customs, and culture may influence their own
perceptions of the impact of their health/illness on their quality of life. HRQoOL as
a supplement to objective clinical indicators is widely gaining popularity in
measuring health outcomes or the effectiveness of health interventions (Bowling,

2001).

In general, HRQOL instruments consist of two major types: generic or
disease specific. The MOS 36-item Short-Form Health Survey (SF36) is the most
popular HRQOL tool that has been translated and validated for Chinese adults in
Hong Kong (Lam et al., 2002, 2003). The SF-36 has eight scales measuring eight
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domains: physical functioning (PF); role-physical (RP) or limitation in daily role
functioning due to physical problems; role-emotional (RE) or limitation in daily role
functioning due to emotional problems; bodily pain (BP); general health perception
(GH); vitality (VT); social {unctioning (SF); and mental health perception (MH).

To conclude, HRQOL is a multidimensional construct that is best measured
from the patients’ perspective, and is mediated by their personal and cultural values

and beliefs, self concepts, goals, and life experiences (Bowling, 2001).

Impact on HRQOL of Patients with Limb Fractures

Examining the HRQOL of patients with fractured limbs, several studies
{(MacKenzie, 1996, 1993; Jurkovich, 1995; Butcher, 1996) have identified the
significant independent association of serious hip fracture with long-term functional
outcomes and HRQOL, especially among elderly trauma patients. Jurkovich et al.
(1995) reported that 25% of survivors still suffered from moderate or severe
disabilities that caused an impact on their HRQOL even 12 months after their injury.
Consistent with these findings, Grossman et al. (2003) and Seekamp et al. (1996)
likewise reported that severe lower-extremity injury, including open leg or hip
fracture, was a dominant factor in predicting long-term disability among patients

with multiple injuries.
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Van Balen et al. (2001) studied hip fracture among elderly patients in the
Netherlands with respect to functional outcome, quality of life, and type of
residence. They interviewed 102 consecutive patients over 65 one week, one month,
and four months after injury. They discovered that the patients’ quality of life had
been reduced overall, being especially severe during the fourth month. The main
reason for the decreased QOL was social isolation, followed by decreasing physical
mobility (60% could not reach the same level of walking ability as before the injury)
and pain, although those patients with tamily and social support reported better QOL
despite limitations to their physical mobility. However, the study might be biased by
its small sample size (102 participants with 20% mortality rate at four months} and
by the selection procedure, as the mean age of the participants was 83. The findings
may not be applicable (o a younger population.

Scaf-Klompm et al. (2003) and Standerman, Ormel, and Kempen (2003)
conducted a study (o examine the changes in emotion among older people with
lall-related injuries and the effects on depression of an incomplete recovery of
physical function after injury. They discovered thal poor recovery of physical
functions concerned with carrying out activitics of daily living (ADLs) might lead to
loss of independence and negative mental functioning such as depression, worry,

and anxiety. They likewise found no significant difterences between hip fracture
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patterns and patients with other serious injuries. The study possessed the strength of
access to patients’ pre-injury data in order to ensure that elevated post-injury
depression rates were a reaction to the event and not mercly the extension of a
chronic state of depression. However, the study was limited by a high attrition rate
(38%).

The review provides evidence of the psychosocial factors influencing the
rehabilitation process tor patients with [imb fractures. However, little is known
regarding the psychosocial outcomes of Chinese limb-fracture patients or younger
adults as majority of research has been confined 10 older adults with hip fractures.
The review likewise highlights the need for an educational intervention to promote
the psychological outcomes in a Chinese limb-fracture population, and fucther

research 1s needed to examine its effectiveness.

Effects of Educational Intervention on Post-operative OQutcomes
There is consistent evidence from the literature of the positive impact of
educational intervention programs on patient outcomes. In the past few decades, a
large number of studies evaluating educational intervention (EI) in patients

undergoing surgery have been conducted. In the literature search, under the key
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word “education,” “educational intervention,” “pre-operative education,” “surgery,”
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“orthopedic,” and “limb fracture™ were likewise concerned. Twenty-five relevant
studies including systematic review, meta-analysis, and various studies werc
identitied. The knowledge gaps and lessons learned from previous studies were

identified as well.

Outcomes of an Educational Intervention (EI)

The literature generally supports the view that pre-operative education is
helpful in allowing patients to cope after surgery. Devine and Cook (1986) defined
pre-operative cducational intervention as providing the patient with health-related
information, psychosocial support, and certain coping skills prior to the forthcoming
surgery. Devine and Cook’s review (1986) of 102 studies discussed the eflicacy of
El in terms of cost-effectiveness and length of stay in hospital. The average duration
of nursing time for EI was 42 minutes, and the avthors concluded that extending EI
to patients undergoing surgery was feasible. Although the systematic review was
conducted in 1986, the meta-analysis confirmed the generally beneficial effects for
all forms of preparation of educational intervention, but found that content to
address patients’” psychological well-being provided widespread benefil in

post-operative recovery.
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Substantial evidence likewise suggests that pre-operative educational
intervention is beneficial to the improvement of patient outcomes, including pain
control and anxiety reduction after surgery (Hathaway, 1986; Butler al., 1996;
Gammon & Mulholland, 1996; Shuldham, 1999; Lin & Wang, 2005; Carr et al.,
2005). The methods employed in pre-operative educational intervention vary
widely.

With regard to the format of educational intervention, various methods were
adopted such as pre-operative face-to-face education (Giraudet-Le et al., 2003);
written patient education material (Butler, 1996; Johansson, Salanterd, Katajisto &
Leino-Kilpi. 2004); audio-taped slide information and relaxation training (Daltroy,
1998), and one recently internet-based education (Katja, Leino-Kilpi, Nummela,
Kaljonen & Salantera,2008). However, most of the studies were focused on older
patients with planned surgery such as hip joint replacement or knee surgery .
Specific educational intervention for patients with traumatic fracture limb is lacking
. The literature generally support that the provision of health information and
psychological support is the most common method and appears to have a significant
impact on patients’ knowledge, pain levels, and anxiety reduction (Giraudet-Le et

al., 2003; Johansson et al., 2005).
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Relating to theoretical framework underpinned the study, although most of
the studies showed the positive effect on outcomes, most of the studies did not
report any theory underpinned their study (Katja et al, 2008; Prouty et al., 2006).
There were two common theories being used for the orthopaedic patients:
empowerment and self efficacy theory. Empowering patients through education can
be divided into the following area: biophysiological (identification of the symptoms
and signs), functional (activities daily living ), cognitive (receiving enough
information and the ability to utilize it), social (social support), experimental
(feeling of appreciation) (Leino-Kilpi, 2005; Johansson et al., 2005). Johansson
commented that empowerment are particularly important for planned orthopaedic
surgery as the patients need to be prepared both for the surgery and the recovery
period. In this study, this empowerment was not suitable for the patients who had
suffered from unexpected injury and surgery. The application of empowerment on
stressful patients were difficult. (Johansson et al., 2005).

Self efficacy theory was another common theory to support the educational
intervention for the orthopaedic patients (Johansson et al., 2005). Surgical patients
undergo many physically and psychologically stressful and compromising events
(Gammon & Mulholland, 1996) and educational intervention using self efficacy

theory could help patients to cope with this stressful event and reduce their anxiety
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as well as strengthening their commitment to postoperative exercise (Gammon &
Mulholland, 1996; Pellino, 1998). Most of the educational content for orthopaedic
education focused on information about possible complication, exercise,
rehabilitation (Johansson et al., 2004; 2005). Summaries of the relevant educational
intervention on orthopaedic surgery are shown in Appendix 1

Ponzer et al. (2000) demonstrated the impact of a psychosocial support
program on outcomes among orthopedic injury patients. This was a randomized
control study of 150 patients to investigate whether psychosocial support wielded a
beneficial effect on outcomes. The inclusion criteria covered hospitalized patients
with orthopedic injury, aged 15 to 65. They were randomly divided into an
intervention group and a control group. The former was offered a psychosocial
support program during the early phase of rehabilitation. It was discovered that the
patients in the control group reported a poorer HRQOL and had an excess risk of
suffering from psychiatric complaints compared with those in the intervention
group, with an odd ratio of 2.7 (Ponzer et al., 1996). Although the above mentioned
studies provided important evidence on the psychosocial factors in relation to
recovery from orthopedic trauma, there is a lack of information on the nature of the
support program and the theory that underpinned the intervention. The program’s

application is difficult because of the unclear component mediating the effect on
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outcomes. There was considerable confusion over the variety of meaning of
psychiatric complaints such as depression and anxiety. Further research with a clear
theoretical framework and clear delinition of psychosocial outcomes may therefore
be required.

A number of studies have emphasized the importance of psychosocial factors
on outcomes. Dai, Huang, Yang Tsauo, and Yang (2002) supported the importance
of the social support extended by health professionals 1o hip-fracture patients. They
identified the effectiveness of an in-hospital multidisciplinary rehabilitation program
which had a continuous positive effect on the recovery of hip-tracture patients in
Taiwan. The intervention group possessed a lower incidence of functional decline in
daily living activity and mobility as compared to the control group. However, the
study may be biased because of non-random sampling and a single follow-up
interview following the patient’s discharge.

In evaluating the effects of a pre-operative educational intervention on
outcomes, it was discovered that the methodological quality of intervention and
outcomes varied. Certain educational interventions exhibited various components
such as Muitidisciplinary approach education which last for half day (Ponzer et al.,
1996; Dai et al., 2002;Giraudet-Le, 2003); Pre-operative education using audiotaped

slide information and Post-operative care and relaxation training ( Daltroy, 1998). It
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was therefore difficult to explain which components of the intervention produced an
effect on patients (Johansson, Nuutila, Virtanen et al., 2005;Lewis et al., 2002).

In addition, many educational interventions did not possess theoretical support to
underpin the intervention, and it was difficult to interpret the findings and applied
for the future study. While many authors recommend the application of EI, such
interventions vary widely in nature and quality, and evidence for their effectiveness
is not conclusive. In view of the above literature and the consideration of the
stressful and painful condition of the patients, an educational intervention using self
efficacy theories might be well applied for these patients after injury and undergoing
surgery. In chapter 3, a focus on choosing the appropriate theories and formulate the

framework of the educational intervention would be further described and discussed.

Summary
The literature concludes that pain management, anxiety reduction,
post-operative outcomes, and QOL have been increasingly Irecognized as important
elements for people recovering from severe limb fractures. Pain and anxiety are
generally regarded as predictors of poor physical and psychological functional
outcomes and poor HRQOL (Johansson, 2004; Carr, 2000; 2005; Ilya & Yoram,

2007). However, the relationship between outcomes and QOL after limb fracture



remains to be poorly understood because of variation in the study population,
interview time, and QOL instrument.

Educational interventions by healthcare professionals were generally found
to be important in the process of recovery for patients with [imb fractures
(Brenneman et al., 1995; Ponzer et al., 1996; Scaf-Klompm et al., 2003). In Hong
Kong, research on orthopedic trauma or fractures has received relatively little ‘
attention, and there are limited studies available concerning the post-operative
outcomes and HRQOL of Chinese traumatic limb-fracture patients during
hospitalization and after discharge. Understanding post-operative outcomes is
important if clinical and policy decisions were to be formulated regarding effective
care that maximizes quality.

In the next chapter, a further literature review of EI and related theories

underpinning the study will be explored and discussed. The information gained
from the literature review has informed the development of a theoretical

framework underlying the proposed educational intervention.

Definition of terms
Pain: McCatfery (1999) puts forward the notion that pain is a subjective

experience, however and whenever the patient says it is, and the patient is the
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judge of effective or ineffective pain management. In this study, it is used to refer
to the state in which a person experiences and reports the presence of severe

discomfort or an uncomfortable sensation.

Traumatic limb fracture: a loss of continuity in the substance of a bone
after sustaining injury; in this study, the patient concerned is one who has
sustained injury, been admitted via the accident and emergency department and
been categorized as of the traumatic type in the trauma registry, an X ray of the
limb revealing a fracture as medical diagnosis on either upper or lower extremities

(McRae & Esser, 2002).

Surgery: patient who has undergone getieral anesthesia, with internal
fixation of the fracture site performed using orthopedic devices such as pin, nail,

wire, screw or plate (McRae & Esser, 2002).

Anxiety: a multi-dimensional concept, defined by Carpentitio (2008) as a
state in which the individual experiences feelings of apprehension, where the
autonomous nervous system is activated in response to a threat, and an event

consisting of physiological, emotional and cognitive components. Spielberger et al
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(1983) further classifies anxiety into two distinct concepts: state and trait anxiety.
The term “anxiety’ as used in this study to describe emotions reported by patients

such as feeling worried, upset or nervous when confronted with pain.

‘State anxiety’ refers to a transitory emotional reaction characterized by
subjective perceived feelings of apprehension, tension and worry that vary in

intensity from time to time (Spielberger et al, 1983).

Educational intcrvention: any educational programme that provides the
patient with health-related information, psychological support and some coping

skills after surgery (Johansson, Nuutita, Virtanen, Katajisto, 2003).

Outcomes: OQutcomes refers to the effects of intervention or treatments,
manifested by changes in any dimension of health or resolution of the presenting
problem for which the intervention or treatment is given (Sidani & Braden, 1998).
Outcomes have been used as a reflection of ¢are because variations in clinical
practice are associated with differences in patient outcomes and the use of
resources. Outcomes research could be used to develop new knowledge about

healtheare policy and interventions (Sidani & Braden, 1998).



CHAPTER 3: CONCEPTUAL FRAMEWORK FOR

EDUCATEONAL INTERVENTION

Introduction

A sound research study usually integrates findings into an orderly, coherent
system, It involves linking new research and existing knowledge through a
thorough review of prior work on a topic and by identifying an appropriate
conceptual or theoretical framework (Polit & Beck, 2008). The intervention theory
guides the development, design. and dchivery of the intervention and the design of
an effectiveness study; improves the validity of findings; and enhances the clinical
applicability of the intervention. The intervention theory can be acquired from
various sources, according to the extent of knowledge available within the topic

area (Sidani & Braden, 1998).

With a nced to enhancc patients’ coping ability or tolerance levels, pain
management has become a major challenge for healthcare protessionals. Pain
tolerance refers to.the amount of pain a person can endure before outwardly
responding to it. The ability to tolerate pain mnay be decreased by repcated cpisodes
of pain, fatigue, anger, anxiety, and sleep deprivation (McCaffery, 1999; I.emonc
& Burke, 2004). An intervention to enhance acute pain manageinent is not yet

available in the local market.
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This chapter discusses the intervention theory, which includes the gate
control theory of pain, the cognitive-behavioral fear-avoidance model of pain
management, and the self-efficacy theory. Based on these theories, a framework is
developed to study the development of a cognitive-behavioral educational
intervention (C-BEI) and outcome measures for acute pain management in patients

with fractured limbs (Lipsey & Pollard, 1990; Mitchell, 1993; Morley et al., 1999).

Theory to guide the intervention

A well-defined intervention theory, which guides the design and delivery of
the intervention, has many advantages. With a clear understanding of the problem
presented, reasons for applying the treatment, and the process underlying its effects,
professionals can identify the intervention’s input (Sidani and Braden, 1998).
Theory is the basis for informed choices on research methods (Lipsey & Pollard,
1989). In an intervention study, theories aid in formulating the problem and
intervention, identifying the target population, selecting the sample of participants,
and identifying the study variables and appropriate outcome measures.

According to Mitchell (2003), the effect of an intervention is mediated by the
characteristics of the client and system (or environment), with no direct

independent effect of the intervention on outcomes. It is suggested that the
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intervention, patient and system characteristics, and the dynamic relationships
among the variables all need to be considered. The intervention theory provides for
a causal explanation of the observed intervention effects. With an adequate
understanding of the process linking the intcrvention to the outcomes and of the
factors that facilitate or hinder this process, it becomes significantly easier to
generalize the results for other populations, treatiments, and settings (Conrad &
Conrad. 1994),

In the same manner, Lipsey (1990) reported that the result of a theory-driven
effectiveness study provides knowledge on the specific components of the
intervention, dosage, and conditions, which yield results for a specific client
population. Such knowledge consolidates the theoretical basis for clinical practice
that is leveraged by the clinician to provide and improve the quality of care. The
following outlines the theorics that form the framework of this study which include
the Gate contro! Theory, Biopsychological Model of pain, Cognitive-Behavioural

Fear- avoidance Model and Self Efficacy Theory.

Models of Pain

Pain is currently defined as an unpleasant sensory and emotional experience

associated with actual and potential tissue damage. McCaffery (1999) suggested
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that pain is a subjective experience, whatever and whenever the patients say it is,
and that patients are the judges of effective or ineffective pain management. Acute
pain is defined as pain with a sudden onset that is continually changing, transient,
and localized. The sudden onset usually results from tissue injury resuiting from
trauma. surgery, or inflammation. It is accompanied by a high level of emotional
and autonomic nervous system arousal, and is usually associated with tissue
pathology or surgery (Melzack & Wall, 2003; American Pain Society, 2003),
Various models have been developed to explain the experience of pain and pain

behaviors. Some commonly used theories and models are discussed as follows.

The Gate Control Theory

The gate control theory, which was initially described in 1965 by Mclzack
and Wall (19635), suggests that the pain experience is not simply the result of the
interpretation of nerve impulses sent directly from sensory neurons to the brain.
They argue that a pain signal is controlled by a hypothetical gate, which might
inhibit or facilitate transmission of nerve impulses from the body to the brain. For
example, the impulse pathway might bc modulated by other incoming stimuli
before reaching the brain. The gate opens and closes depending on the feedback

from other nerve tibers in the body, including descending neural impulises from the
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brain, such as those related to an individual’s thoughts or mood (e.g., anxiety or
depression). When the gate is open, more sensory information concerning pain is
allowed to be transmitted to the brain, however, when the gate is closed, less
information is transmitted. Therefore, psychological factors can have important
roles in the pain experience. Melzack and Casey (1968) further explained that pain
is not simply a sensation transmitted by the nerves to the pain center; it also
provides a conceptual frarnework for the integration of the sensory, emotional, and

behavioral dimension of pain.

It is well documented that cognitive or higher central system processes, such
as attention, anxiety, anticipation, and past experience can open the gate, whereas
medication, counterstimulation, relaxation, and concentration on other stimuli
besides pain can close it, leading to a reduction of pain sensation (Melzack & Wall,
2003). The gate control theory integrates psychology into a traditional biomedical
model of pain. Apart from describing a role for physiological causes and
interventions, it likewise allows for psychological causes and interventions. The
gate control theory has implications for the development of pain treatment using a

combination of physical and psychological therapy.
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Catastrophising model

Catastrophizing has been broadly conceived as an exaggerated negative
"mental set" brought to bear during actual or anticipated pain experience. In the
literature that has emerged during the past 2 decades, catastrophizing has risen to the
status of one of the most important psychological predictors of pain experience
(Sullivan et al, 2001). A growing amount of literature shows that the tendency to
"catastrophize" during painful stimulation contributes to more intense pain and
increased emotional distress (Keefe et al., 1989; Sullivan & Bishops, 1995; Sullivan
et al, 2001). Catastrophizing has been associated with a wide range of pain behaviour.
Pain behaviour refers to the different motor and verbal responses to the experience of
pain. In chronic pain management, intensive cognitive-behavioral interventions can
lead to reductions in catastrophizing, which are in turn associated with better
adjustment to chronic pain (Parker, 1989; Kecte et al., 1991)

Although findings have been consistent in showing a relation between
catastrophizing and pain, research in this area has proceeded in the relative absence
of a guiding theorctical framcwork. More rescarch regarding the degree to which

catastrophizing to pain-related outcomes have yet to be examined.
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Biopsychological Model of Pain

Consistent with the foregoing, biopsychological models (Kerns, Otis & Wise,
2002) likewise suggest that pain is not merely a biological process involving the
transmission of sensory information on tissue damage to the brain, but is also the
product of interaction among biological, psychological, and social factors. Pain
involves multiple sensory input, memories of past experiences, personal and social
expectations, gender, aging, and stress patterns. Melzack and Wall (2003)
underscored that the individualized response to pain is shaped by multiple and
interacting factors, including age, sociocultural influences, ¢1n01i011a1 state, past
experience of pain, and its source and meaning. All of these factors have an impact
on a person’s present pain experience, including its intensity, duration, and
consequences. For example, when pain persists over time, people may develop
negative beliefs about their pain, such as “I can’t deal with this pain,” or negative
thoughts about themselves, such as “I'm worthless because I can’t work.” As pain
persists, a person may avoid participating in activities, such as exercise, for fear of
further injury or exacerbating the pain. As the person withdraws and becomes less
active, the muscles may weaken and physical condition may decline (Kerns ¢t al.,

2002). This would have an impact on the rehabilitation process in patients with
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tractured limbs. Thus, it is important to deal with the persons” beliefs and negative

thoughts related to pain management.

Cognitive-Behavioral Fear-avoidance Model

To explain the role of fear and avoidance behaviors in the development and
maintenance of chronic pain and related functional limitations, Vlaeyen and L.inton
(2000) proposed a cognitive-bchavioral fear-avoidance model of chronic pain.
According to this model, therc may be two opposing responses to pain. Patients
may consider pain to be non-threatening and conscquently engage in adaptive
behavior, such as performing exercise actively even when they are in pain. The
behaviors promote the restoration of function. In contrast, pain may be viewed as
threatening, a process called catastrophizing, which contributes to a tear of pain
and may lead 1o avoidance of activities or immobility. Eventually, a patient
becomes further depressed and inactive, the cycles of pain are fueled, and fear and
avoidance are increased. Previous studies (Asmundson & Taylor, 1996; Crombez,
Vlaeyen, Heuts & Lysens, 1999) support a relationship among fear avoidance,
passive coping, and chronic pain, and propose that thesc behaviors contribute to

negative mood. thereby increasing pain and disability. However, little is known

50



regarding this model’s application in understanding acute pain. Further research is

thus clearly needed.

Self-efficacy Theory

Self-efficacy refers to people’s sense of confidence in their ability to perform
a set of actions; the stronger their confidence, the more likely that they will initiate
and persist in the particular activity. Bandura (1986) based his concept of
behavioral change on two central theories: self-efficacy and outcome expectations.
The underlying assumption of this theory suggests that behavioral change and the
maintenance of that behavior are a function of expectation of one’s ability to
perform a certain behavior (self-efficacy) and expectations of the outcomes. Both
self-efficacy and outcome expectations play a role in the adoption of health
behaviors, the modification of unhealthy habits, and the maintenance of change

(Bandura, 1997).

The self efficacy theory is a commonly used theory that underpinned the
educational intervention for orthopedic patients (Pellino et al. 1998; Heye et al.
2002; Yeh et al. 2005). Enhancing appropriate knowledge to the clients may
provide them knowledge and skill to cope with the upcoming problems (pain from

tissue injury and surgery) and decrease their anxiety. For ekample. Heye et al.
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(2005) incorporated self efficacy theory into the development of multimedia CD
for the patients with hip replacement surgery. The study reported that patients
receiving educational intervention demonstrated better self efficacy score and

perform better in mobility.

. Shaw, McColl, and Bond (2003) investigated the relationship of perceived
control and outcomes among older women undergoing surgery for fractured femur.
They discovered that patients who possessed improved self-efficacy positively
changed their knowledge, beliefs, attitudes, behavior, and eventually the outcome
of treatment (Shaw et al., 2003). Pellino et al. (1998) likewise confirmed the merits
of educational intervention in enhancing orthopedic patients” self-efficacy, leading

to improved patient outcomes after surgery.

An individual’s self-efficacy and outcome expectations, however, may be
inconsistent on different occasions. To gain a sense of confidence and certainty
regarding one’s knowledge and skill, it is important for patients to adopt an active
role in the learning process despite the similarity of educational content.
Inconsistency may result from inadequate knowledge and skills in relation to each

specific type of behavior.
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Bandura (1997) argued that people’s behavior may be based on beliefs rather
than objective assessments. For example, belief in the positive consequence of a
particular behavior may be fairly important compared to what a person 1is actually
capable of accomplishing. This helps to explain why people’s behavior may differ

widely even when they possess similar knowledge and skills.

The Cognitive-Behavioral (C-B) Approach to Pain Management

Cognitive behavior {C-B) therapy has been a common psychological
approach in managing chronic pain in the recent decade. The application of the C-
B approach to the treatment of chronic pain is characterized by being present,
active, time-limited, and structured. The therapists who adhere to this approach
serve as educators, coaches, and trainers who are “present’ and who scrve as the
client’s partners in achieving a mutually agreed upon goal. The patient should be
an ‘active’ participant. The educational intervention content should be structured,
brief, and limited by time. The C-B approach to pain management is designed to
help patients in identifying maladaptive thought and help them practice adaptive
ways of coping.

According to Melzack and Wall (2003), there are few assumptions in the
cognitive-behavioral approach intervention. Individuals are active processors of

information and not passive reactors. Thoughts such as appraisal, expectations, and
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beliefs can elicit and influence mood, which in turn can affect physiological
processes. These serve as impetus for behavior. Conversely, mood. physiology,
and behavior can influence the nature and content of thought processes. Behavior
is reciprocally determined by both individual and environmental factors.

Environmental faciors refer to the environment that supports a person, such
as home, work, and hospital environment. For example, an unfamiliar environment
such as a hospital may trigger a negative emotion, which affects the thought
process. Individuals can learn adaptive ways of thinking, feeling, and behaving,
and can be aétive collaborative agents in changing their maladaptive thoughts,
feelings, and behavior.

Cognitive-behavioral intervention helps patients in managing pain by
changing cognitive factors such as thoughts, beliefs, expectations, perceived
meaning, and memories, and negative emotion and behavioral factors, such as
anxicty and depression. This leads to a change in behavior, such as a reduced level
of activity or refusal to ingest analgesics, which can aggravatc the pain experience
{Turk. Rudy, Kubinski, Zaki, and Grecom 1996; Keefe, 2000; Freeman and

Freeman, 20035).



The Application of the Cognitive-Behavioral Approach Intervention in Clinical
Practice

A C-B approach to educational intervention has been used in many clinical
areas with evidences supporting its effectiveness. Examples of these areas are
mental healthcare (Chan, 2003), management of chronic medical illnesses (Van der
Ven et al., 2005; Nozaki, Oka & Chaboyer, 2005), and palliative care (Morley,

1999).

With regard to pain management, C-B approach interventions were identified
as efficacious treatments for several pain conditions, such as rheumatic disease,
chronic pain syndrome, chronic low back pain, and irritable bowel syndrome
(Sinclair, Wallston, & Dwyer, 1998; Keefe, 2000; White, 2001). Studies conducted
among Chinese populations supported that the C-B approach can be effectively
applied in the fields of mental health (Chan & Leung, 2002) and chronic illness

{Chan et al., 2005).

A meta-analysis of 25 randomized controlled trials of C-B approach
intervention for chronic pain concluded that C-B approach intervention was
effective in improving pain control, enhancing cognitive coping and appraisal, and
reducing behavioral expressions of pain when compared with alternative active
treatments (Morley et al., 1999; Eccleston et al, 2003). The majority of studies
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used level of pain, anxiety and self-efficacy, physical health, and mental health as

outcome nieasurcs.

Other studies likewise support the view that patients who received C-B
approach intervention reported better pain management and perceived less pain
(Morley et al., 1999; Turner, McCurry, Gibbons & Kraybill, 2000; Ersek et al.,
2003; Eccleston et al. 2003). Participants in various studics on C-B approach
intervention likewise experienced less stress (Eccleston et al., 2003; Malleson,
Clinch, Connell & Sourbut, 2003; LaMontagne et al., 2003), and yielded better
physical outcomes (Ersek et al., 2003; Eccleston et al., 2003; Turner et al., 2006).
Furthermore, they displayed better self-efficacy and believed they could manage
their pain (Pellino, 1998 Lefort, Gray& Rowat, 1998; Morley et al , 1999; Sinclair

& Wallston. 2001; White, 2001).

Turner et al. (2006) conducted a four-session cognitive behavioral
intervention tor temporo-mandibular disorder pain, which yielded significantly
greater improvement in outcomes and beliefs, and a wider implementation of
relaxation techniques to cope with pain compared with patients assigned to a
control curriculum. Further, in a recent meta-analysis of 22 Randomized controlled

trial (RCT) of psychological treatments for non-cancerous chronic low back pain,
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C-B approach interventions and self-regulatory treatments were discovered to be
efficacious when compared with other interventions (Hoffman, Papas, Chatkolf &

Kerns, 2007).

The above mentioned pieces of evidence confirm that a C-B approach to
educational intervention is effective in helping clients manage their chronic pain.
This approach is useful in helping people alter their perceptions and cognition, thus
leading to a change in behavior, such as developing new coping and self-
management skills. The theories underpinning this approach are essentially the
cognitive-behavioral fear-avoidance model and self-etficacy theory. In this
approach, clients become active, knowledgeable, and responsible partners in their
own treatment (Bandura, 1997; Sinclair, Wallston & Dwyer, 1998; Sinclair &
Wallston,1998; 2001; Pellino et al. 1998; Morley et al, 1999).

Although majority of available evidence demonstrates positive outcomes
from education programs, majority of the studies on interventions in orthopedic
patients were mainly confined to chronic problems. They were descriptive in
nature and were not carried out under experimental conditions (Sinclair, 2001;
Johansson et al., 2005; Yeh, Chen & Liu, 2005). A number of interventions lacked
a theorctical framework to support their programs, and there was limited

understanding of the way the education interventions atfected patients” outcomes
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(Devine, 1992; Lewis et al., 2002; McDonald, Green & Hetrick, 2004; Yeh et al.,
2005).

There is a paucity of studies using the C-B approach to educational
intervention in acute pain management for patients with limb fractures. A review
of literature found only one study on an educational intervention on patients with
spinal surgery. This study demonstrated that patients experienced improved
psychological and physical outcomes. The participants in this study, however,
were confined to elective spinal surgery and adolescent patients (LaMontagne et al.,
2003). More empirical studies on adopting the C-B approach to educational
intervention in acute pain management is needed to arrive at a more conclusive

evidence.

Since limb fractures are among the major causes of hospitalization in Hong
Kong, it is important to help patients in managing their acute pain. The use of a
cognitive-behavioral educational intervention may have a potential in enhancing
pain management for Chinese patients who undergo surgery because of traumatic
limb fractures. There is a need to develop a well-structured, theory-driven, and
tailor-made educational intervention for Chinese patients with traumatic limb

fractures. and to measure its outcome.



In addition, understanding patients’ pain experience and beliefs is
fundamental to developing an education intervention for this group of patients.
Thus, an inquiry into Chinese beliefs regarding pain is necessary in the local

context.

Conceptual Framework for the Educational Intervention

Among the pain theory and pain models, some of them are similar in meaning and
support that pain comprised of sensory, cognitive, affective and behavioral
components. In this study, acute pain was the focus. Emotionally, patients with
injury and fore coming surgery, together with acute pain tend to be more anxious
and fearful than the people with chronic pain. The selection of appropriate theories
and models to formulate the conceptual framework rely on the principle of
suitability and applicability for patients with acute pain and anxiety. The
conceptual framework for the educational intervention of the present study is the
integration on the gate control theory, Cognitive-Behavioral Fear-avoidance Model,
self-cfficacy theory, and cognitive-behavioral approach to pain management. The
ABC model is the basic concept of the cognitive-behavioral approach, where an
activating event “A” leads to emotional or behavioral consequences or “C,” with

those consequences being mediated by beliefs or “B.” Through the ABC model,
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the activating event, beliefs, and emotional and behavioral consequences in each

client’s case will be assessed (Chan & Leung, 2002) (Figure 1).

In pain management, pain is the “activating event,” “beliefs” are related to
patients’ beliefs and knowledge on pain and the use of medication, and
“consequences” are the ways by which patients cope with pain. The goal of
applying a cognitive-behavioral approach to educational intervention is to help
patients identify and modify dysfunctional thoughts or assumptions, clarify the
belief in pain and pain management, which lead to changing emotions. In addition,
teaching breathing and relaxation techniques is a means to enhance patients’ self-

management and regain the control of self-efficacy, and ultimately to help them

cope more effectively with their pain.

Figure 1. ABC Model of the Cognitive Approach Therapy

A > B » C
Activating event Beliefs Consequences
(Pain)

The cognitive-behavioral educational intervention (C-BEI) aims to break the

vicious cycle by enhancing patients” knowledge and clarifying their beliefs. Figure
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2 show the vicicus cycle of pain belief on pain management. Without any
intervention, Chinese patients had a belief of pain management and analgesic that
they should bear the pain and not take any analgesic unti] a last resort. this belief
leads to negative emolions such as depression and anxiety. Consequently, patients
adopted passive coping strategies such as reduce activity and retuse analgesic .
Eventually patients perceived lowered pain threshold and suffered from increased
pain and the vicious cycle started again resulted from inadequate pain reliel.

Figure 2. Vicious cycle of pain belief on Pain Management

Belief
Pain :‘ » ‘I should bear the pain;
‘I should only take pain relief as a last resort’;
‘1 have no cnntri:'l over niy pain’
Lowered pain Negetive emotion
threshold )y Depression & anxiety

- Passive copin
Reduce activity & | ping

. i
refuse analgesic strategies

Figure 3 iliustrated a conceptual framework of C-BEI on pain management.

Through C-BEL patients acquire knowledge related to their pain and management,
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modify their misconceptions, and reduce pain-related negative thoughts, thus
leading to a reduced negative emotion. Hopefully, patients will become
increasingly active in coping with their pain. They may manage their pain better by
changing behavior, such as by accepting pain medication and practicing breathing
and relaxation exercises. This eventually improves pain tolerance, causing patients
to perceive less pain.

Figure 3: Conceptual Framework of C-BEI on Pain Management

C-BE}

Decrease
pain

Higher pain threshold

&

Depression
Anxiety

W

- . 1t 3 0—
Perform activity . Positive coping

accept analgesic strateetes
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Figure 4 illustrates the relationship among cognitive behavior educational
intervention (C-BEI), post-operative outcomes, and demographic, clinical, and
environmental factors among patients with limb fractures in this study.

Patients with traumatic limb fractures can suffer physical tissue injury, bone
fracture, and physical pain. Because of the unexpected injury and forthcoming
surgery, patients experience anxiety and stress. The gate control theory provides
information on an individual’s varying responses to pain and the potential risk
factors and outcomes that mediate the pain response.

C-BEI is the intervention process that is assumed to create a positive impact
on selected short- and longer-term outcomes after surgery among patients with
traumatic limb fractures; the chosen outcomes were based on the literature review
of commonly reported results. The C-BEI may not produce the same results among
all patients receiving it, and environmental and patient characteristics may
influence the intervention’s outcomes as reported in majority of the intervention
studies (Sidani & Braden, 1998). The mediating factors to be considered in the
study include patient characteristics such as age, gender, socioeconomic and
marital status, and clinical factors such as the severity of the fracture and its site,

operation types, and any co-existing disease.



Conceptual Framework
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Figure 4: C-BEI on Post-operative Qutcomes for the Fractured Limb
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Summary

Specific directions for the present study include tailoring cognitive-
behavioral educational intervention {or pain management to the needs of Chinese
clients with acute pain after limb fracture and surgery. Before building the study’s
C-BEI framework, the integration of the gate control theory, cognitive-behavioral

fear-avoidance model, and self-efficacy theory into such a framework is discussed.

The gate control theory provides the foundation for the researcher to
understand that pain is not a simple pathway but an open biological system that
comprises multiple sensory input. The gate opens and closes in response to
teedback from other nerve fibers in the body, including descending neural
impulscs from the brain, such as those related to an individual’s thoughts or mood
(e.g., anxicty or depression). The cognitive-behavioral fear-avoidance model and
self-efficacy theory support the view that pain is a subjective experience and that
the patient is the judge of pain perception. Together with the ABC model, patients’
emotion and behaviour arc mediated by a lot of factors such as such as memories
of past experience, personal and social expectations, gender, age. and personal

beliefs. With intervention to alter patients’ belief of pain, it could enhance the
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consequence of behavior and outcomes. In summary, the synthesis of these three
theories helps té establish the integrated framework for the study. The framework
not only enhances understanding of the way patients with limb fractures cope with
pain and anxiety, as seen from their own perspective, but likewise facilitates the
development of a theory-driven intervention (cognitive-behavioral educational

intervention {C-BEI) for the study.

C-BEI was developed according to the three developmental theories, and was
a mixed-focus mntervention. The intervention was aimed at altering the client’s
cognitive beliefs regarding analgesics, dispelling negative thoughts on pain using
pain management (fear-avoidance model), and enhancing the self-efficacy of pain
control (self efficacy theory). Theory is the basis for informed choices on a
research method (Lipsey & Pollard, 1989), helping to identify the target population,
method of intervention, and outcome variables. In the C-BEI framework, the
relationships of outcomes and other variables are explored and the causal
relationships among outcomes are predicted. The framework has been established
to guide the inquiry and the interpretation of the proposed study findings.

To conclude, the gate control theory, the cognitive-behavioral fear-avoidance
model and self-efficacy theory provide a comprehensive framework for us to

understand patient’s perception of pain and response. This framework also
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provided guideline for researcher to develop a tailor - made C-BEI for this group

of patients as well as planning the design of the main study. In addition. the

framework support the view that pain is a subjective experience and that the

patient 1s the judge of pain perception. In chapter 4, Chinese patients’ pain

experience and beltef, and pain practice in local setting was explored and reported.
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CHAPTER 4. DEVELOPMENT OF A COGNITIVE-BEHAVIORAL

EDUCATIONAL INTERVENTION (C-BEI)

This chapter describes the development of a cognitive-behavioral
educational intervention (C-BEI), and consists of two sections. The first section
reports a qualitative study on the pain experience and beliefs of patients with limb
fractures who undergo surgery, and on pain practice and barriers to pain
management as perceived by nurses working in the trauma and orthopedic unit.
The findings gained from this qualitative study have contributed to the content of
an educational intervention to assist patients with fractured limbs in controlling
their pain by changing their beliefs .and coping methods. The second section
describes how a C-BEI has been developed from the findings of the qualitative
study, and from the literature review. Further, the validation of the contents of the
C-BEI and pilot study are also described in this chapter. Finally, the structure and

content of C-BEI as interpreted in the study are established
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Phase 1 study: Pain experience and behiefs of Chinese patients with
traumatic limb fractures, and the barriers to pain management as perceived

by nurses

As mentioned in a previous chapter, traumatic limb fracture is one of the
major causes of hospitalization in Hong Kong, with the majority of patients
requiring surgery as their treatment (Ho & Chan, 2003). Patients with traumatic
limb fractures experience intense pain and, despite advances in pain management
technology, research continues to demonstrate a high prevalence of unrelieved pain
in patients who have undergone orthopedic surgery (Klofenstein et al., 2000;
Chung & Lui, 2003). The barriers to pain reliet include gaps in healthcare
professionals’ assessment and patients’ perception of pain, and the evatuation of
different kinds of pain management interventions {Klofenstein et al., 2000; Manias
et al., 2002). However, pain experience and beliefs from the patient’s perspective
have not been studied in depth although they are regarded as important for pain
management {Archibald, 2003; Van Balen et al.,2003; Bedard et al.,2006).
Research investigating the pain experiences ot Chinese populations has been
minimal. There is a need to understand and gain insight into patients’ pain
experience in order to deliver culturally sensitive interventions to help them in pain
control in the local context. The overall objective of phase 1 1s therefore to gain an

understanding of the pain c¢xpericnce and the pain beliefs of Chinese patients with

69



limb fractures whe undergo surgery, and to investigate pain management practices

and barriers to pain management as perceived by nurses in Hong Kong.

Study design

A descriptive qualitative design with individual interviews is used.
Qualitative research is ‘a field of inquiry in its own right. and cross cutling
disciplines, fields and subject matter® (Denzin & Lincoln, 2005,P.2). A descriptive
gualitative study 1s based on the general premises of naturalistic inquiry and is a
good means to inquire and seek answers to questions that emphasize how social
experience is created and given meaning (Denzin & Lincoln, 2003; Polit and Beck,
2008). According to Sandelowski (2000), such a study presents comprehensive
summaries of a phenomenon or an event and is commonly used in the ficld. A
descriptive qualitative design with individual interviews was therefore adopted in
this study to gain a better understanding ot the complexity and richness of the
human experience of pain, and especially beliefs among Chinese limb-fracture
patients undergoing surgery (all from the patients” perspective), and to investigate
pain practices in the Hong Kong context and the barriers to pain management as
percetved by nurses. Nurse informants were chosen to achieve the objective of

understand the pain local practice. This study recruited nurses as informants as
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nurses understand clinical pain practice thoroughly which include doctors” drug
prescription, pain protocol and physiotherapy practice.,
Methods

An individual interview was used to collect data. The interview was
open-ended, in-depth and interactive, which encouraged greater involvement from
the informants to promote the emergence of new ideas during the interviews
(Fontana & Frey, 1998). The interview guidelines were developed to guide the
researcher towards conducting the interviews consistently.

The questions in the interview guidelines {Appendix 3b) were derived from
the literature dealing with the experience of patients with pain after surgery. Before
using the guidelines, a pilot interview with two patients was conducted to asscss
whether the questions were well understood. The resulis revealed that the
questions were easily understood by informants and that conducting the interviews
was feasible. The open-ended questions started with: *Can you tell me about your
accident?” This was followed by other questions such as: *Can you describe your
pain experience from the first injury to the present, i.e. during your stay in
hospital?” and “Please explain your beliefs about pain’. Probing and clarification
were used frequently to reach a fuller understanding of the data generated during

the interview. For example, the experience was probed until the meaning and
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experience of "pain’ ways illuminated and described by the patient informant. In
addition, demographic and clinical data were collected. To eliminate errors of
memory, all interviews were tape-recorded.

An interview guideline (Appendix 3c¢) was also developed to elicit from
nurses their perceptions of current pain practices, current patients’ education
concerning pain management and the barriers to pain management. The questions
used were derived from the literature on healthcare professionals’ perceptions of

pain management (Manias et al, 2002)

Study Setting

The study was conducted in trauma and orthopedic wards in a regional
hospital in Hong Kong. The hospital provides trauma services to a population of
800,000. Traumatic [imb Iracture is one of the most common causes of
hospitalization, and the majority of such patients require surgical treatment. In the
study venue, 30-40 limb-fracture patients monthly received surgical treatment
(HA, 2007b). After admission and stabilization in emergency department, the
patient normall.y admits on the orthopedic and frauma unit pending for emergency
operation. Related to pain management, analgesia is given via the intramuscular

route, four-hourly as required. For example, Pethidine 50-100mg is administered



intramuscularly on request every four hours before and after the surgery. Two
tablets of Dologesic four times per day are administered on a regular basis from
day three until discharge. Pain assessment is part of routine nursing care. However,
the provision of pain relief is mainly based on patients’ requests or a doctor’s
prescription. In recent years, new methods and routes of administration, including |
patient-controlied analgcéia (PCA), are increasingly being used for planned
surgery such as hip and knee Arthoplasty. PCA is not available for those patients
with traumatic limb fractures pending for emergency operation. The majority of

patients still adopt intramuscular injection as their method of pain relief.

Patient Informants

A purposive sample of 26 patients was recruited. Purposive sampling refers
to a non- probability sampling method where the researcher selects participants
based on personal judgement about which ones will be most representative and
informative (Polit & Beck, 2008). Inclusion criteria were: Chinese adults, 18 years
old or above, diagnosed as suffering from traumatic limb fracture who had

received surgical treatment, and able to communicate in Cantonese. Informants
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were excluded if they had an unstable haemodynamic state, a past history of
chronic pain problems or cognitive and mental impairment. Subject selection was
based on the inclusion criteria, referral from experienced nursing staff and
potential informants whose have undergone the experience and whose experience
was constdered typical , so as to obtain rich experiential data from informants of

different gender, educational level and social background (Morse, 1995).

Nurse Informants

A convenience sample of 10 nursing staff of ditferent ranks, such as
registered nurses, nurse officers and ward managers, was recruited. The inclusion
criterion covered nurses who had been working in the study unit for at least a year.
The total number of nurses in the study venue was about 25 during the data
collection period. Subject selection was based on different varieties so as to obtain
rich experiential data (Morse, 1995). For example, nursing staff of different gender,

rank, experience and education level were recruited .

Ethical Considerations
Approval to conduct the study was oblained from the University and

Hospital Ethics Committee (Appendix 1 and 2) . Al eligible patients were
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approached by the researcher, and their consent obtained after a full explanation of
the study supplemented by an information sheet in Chinese (Appendix 4) . Ethical
considerations were based on the principles of beneficence, respect for human
dignity, and confidentiality and the detail is presented in chapter 5, p.138.
Confidentiality and the right to withdraw from the study at any time were assured.
After obtaining consent, an appointment was made with each informants, Before
the interview, the informant’s general condition and physical comfort were

ensured.

Data Collection Procedures with Patient Informants

Data collection period lasted from October 2004 to February 2005. Patients
who were admitted to the wards during the study period and who met the inclusion
criteria were considered for recruitment, and potential informants referred to the
researcher by the ward statf. After explanation and obtaining written consent,
demographic data were collected from the informants at this initial contact, which
aimed to build up rapport between the informani and the researcher. An
appointment was then made with the informant for an interview. Interviews were
carried out in a quiet room. The times chosen were mainly in the afternoon before

the informant’s discharge, as patients’ general condition was stable and their
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memory of the experience of both injury and surgery was fresh. Each interview
lasted for 45 to 60 minutes (or ended when patients believed they had exhausted
their descriptions) and was taped on an audio-recorder. Informants were recruited
untif data reached saturation point. A total of 26 informants participated in and

completed the study.

Data Collection Procedure for Nurse Informants

Ten nurses working in the trauma and orthopedic ward of the study hospital
were approached. After explanation and obtaining consent forms (Appendix 5), the
informants were invited to attend a face-to-face interview, to be carried out in a
quiet room. Interview times were mainly in the afternoons, after the nurses had
completed the morning shift. During the interviews, their overall views of current
pain practices and decisions on analgesia initiation were explored. More specific
questions were asked about barriers to pain management according to the interview
guidelines (Appendix 3b). Each interview lasted between 45 minutes and one hour
and was audio-recorded. The recruitment of informants stopped when data
saturation point had been reached. Eventually ten nurses participated in and

completed the data collection.
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Data Analysis

All interviews were conducted in Cantonese and transcribed immediately
atterwards. Data were analyzed concurrently with data collection. The
transcription was done by the researcher. Each transcription was double-checked
by listening to the audiotape again to ensure accurate transcription. In addition, the
researcher had a {resh memory of the interview context and the non-verbal
communication during the interview which would facilitate data analysis (Twinn,
1997; Berg, 2007). Each informant was coded with an individual number. Sample
of the transcripts for a patient is presented in Appendix 6. Dala were analyzed
concurrently with data collection, using a form of content analysis, which is a
method for categorising the content of narrative communications in a systematic
and objective fashion (Sandelowski, 2000). The analysis was guided by Berg
(2007) and Sandelowski (2000) and the procedure is summarized as below:

Interviews were transcribed verbatim. The researchers read informants’
entire oral transcripts in order to obtain a feel for them. Each transeript was then
read line-by-line again. From each transcript, significant statements and phrases or
commonalities among the data that directly pertained to the study objectives were
extracted and coded. Codes were used to describe the threads and various

dimensions of experiences perceived by the informants. Further, the researcher
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condensed the codes with similar import into descriptive sub-categories. Similar
sub-categories were then condensed into main categories. These described and
accounted for the patient’s experience of pain and pain beliefs, whereas the main
categories from nurse informants were formulated to describe and account for pain
practices and barriers to pain management. The extracted quotes of phrases or
sentences were all translated into English for reporting purposes. The Chinese and
English versions of quotes were compared and discussed with a bilingual
supervisor to ensure their equivalence.
Descriptive statistics

Descriptive statistics were used to summarize the frequency and percentage,
the mean and the standard deviation to describe demographic and clinical

characteristic of the informants.

Issues of trustworthiness of data
The issue of reliability and validity of qualitative data refers to
trustworthiness of data and consists of credibility, dependability, confirmability
and transferability (Lincoln and Guba, 1985).
Credibility

Credibility of data refers to confidence in the truth of the data and
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interpretation of them (Polit and Beck, 2008; Lincoln and Guba, 1985). Credibility
of data involves persistent observation, triangulation of data, external checks and
member checking. In this study, several measures were adopted. Firstly, an
interview guide was used to maintain the consistency of the interview process,
Secondly, only the researcher did all the interview. The mesures allowed the
rescarcher’s focus on the aspects of a situation that are relevamnt to the phenomenon
being studied and persistant observation was maintained. In addition, credibility ot
the data was maintained by collecting from patient interviews, nursing stafl
interviews, field note and audiotape. Fontana & Frey (1998) stated that data
collection from a variety of source enhances the checking of consistency and the
avoiding of discrepancies in the data.
Dependability

The Dependability of qualitative data refers to data stability over time and
over conditions. A useful technique related to dependability 1s the inquiry skill. An
inquiry audit involves a scrutiny of the data and relevant supporting document by
an external reviewer. In this study, the researcher and her supervisor who is
experienced in qualitative research and content analysis listened to two samples of
the audio-tapes and analysed the transcripts independently. Appendix 6 prescents

the sample of transcription in English. The researcher and supervisor developed a
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categorization scheme independently, and then compared sub-categories and main

categories, I similar categories and sub-categories were identitied, there was a

strong possibilily that the original categorical system had ** credibility” (Lincolin

& QGuba, 1985). There were minor diflferences between the two analyses, mainly

related to the choice of words. These were discussed and common categories were

agreed upon by both parties. The table 1 provides an example to illustrate how

codes are condensed to sub-categories and then to a main category of experience of

mtense pain.

Table 1 Example of merging code to sub-categories and main category

Main category Sub-category Codes (units of phrases or sentences)

Expericncing Very painful The pain level is up to 1000 yniark on the day after
intense pain surgery (P.8)
The pain was very awful (P3
The pain is even miore compare than the
birth of my son (P7 )
Unbearable ..the feeling is unbearable (P.8)
It is unbearable and I don't know how to
describe it (P.3)
The pain is so bad that I cannot stand any
more (P.4)

Confirmability

Confirmability refers to the objectivity or neutrality of the data. Bracketing and

audit trail are common methods to enhance confirmability. Bracketing refers to
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researcher not identifying and holding any preconceived beliefs and opinions about
the phenomenon under study (Polit and Back, 2008). In this study, the researcher
did not held any preconceived belief on pain during the data collection and data
analysis and neutrality was maintained (Lincolin & Guba, 1985). Inquiry audits
can be used to establish both the dependability and confirmability of the data .
Audit trail is a common method and a systematic collection of documentation that
allow an independent auditor to draw conclusions (Lincolin & Guba, 1985). In this
study, audit trial was adopted to make data presented in a systematic way and

allowed the supervisor to examine and audit the data.

Transferability
Transferability refer to te extent to which the finding from the data can be transferred
to other setting or groups (Lincolin & Guba, 1985). In this study, the researcher
confirmed the relevacy of data by reviewing the major points of the interview with
each informant at the end of the itnerview and checked that the description truly
reflected his or her experience (Fontana & Frey, 1998). In addition, informants’

report on pain expereince were also supported with the nurse informants of the study.
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The results
Findings from patient informants

A tolal of 26 patient informants were nterviewed. Intormants’
demographic and clinical data is summarized in Table 1. Fourteen (54%) females
and 12 (46%) males were interviewed, with an age range of 20 to 78 (mean = 60,
SD = 23). The majority (73%) had sustained the fracture because of a fall,
followed by vehicle accidents (15%) and sports injuries {12%). Twenty (77%) had
internal fixation and the remainder arthoplasty as their form of treatment.
Generally, those whose fractures were due to vehicle accidents or sports injuries
were younger than those who sustained limb factures because of falls. Waiting
time for surgery ranged from seven to 72 hours. Demographic and clinical
characteristics were similar to those of the general run of patients treated for
traumatic limb fractures in public hospitals in Hong Kong (Hospital Authority,
2006).

Main categories and subcategories are summarized in table 2 below. Seven
main categories were identified to describe informants” experience of pain. The
following describes each main category with support from verbatim transcripts,

rendered in English.



Table 2. Main categories and sub-categories y of patient informants

Main categories

Sub-categories

Experiencing intensec pain

Lack ot control over pain

Pain is a negative signal
Worry about “*Shan™

Limited knowledge on pain

management

Be a good patient

Passive coping

Extremely painful
Awful

No control
Helplessness

Increasing pain as a negative sign of health
Pain indicate bad thing happening

Scare of side effect to made me sick

“*Shan” made me sick

Limited knowledge of analgesic
Limited knowledge of options of pain

management

Don't want to disturb the nurses

I should bear the pain

Avoid movement
Avoid thinking

Experiencing intense pain.

The majority of informants experienced severe pain during hospitalization.

They described the pain as intense, endless or unbearable, The most painful
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periods were after the injury, before surgery and the first day after surgery. Some
patients described their experience as their first encounter with severe pain. The

common phrases they used to describe the experience were ‘extremely painful” and

‘awful °.

Extremely painful

it was my first time [ had had so much pain in my life. It was extremely
painful. It seemed that it lasted for ever and was endless. I was so painful
that my mind was blank... [ don't know how to describe my pain level...
(Patient informant 3)

Some informants tended to be more articulate about their pain expericnce,

comparing il with previous experience.

Awfid

For me, the experience from injfury to surgery was awfid, especially the

day after the injury... If I compare this pain experience with the delivery of

my son...this time was more painful and lasted for a longer period.

(Informant 7}

The pain I had was very intense. If the 100 mark is the maxinum level of

pain, I can say the pain level was up to 1000 on the day after surgery

(Informant 8)
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Lack of control over pain
The majority of the informants said that they did not have control over their
severe pain. They felt nothing could be done to control their pain, even with

analgesics. They had a feeling of helplessness.

No contrel of my pain

[ had no control over how to stop my pain when [ was in severe pain. When
Ilook back at my acute pain experience, it was awful...something you
could not control...I was thinking of a Chinese idiom ‘pork on a chopping
board’, meaning you were totally reliant on how the butcher treated you.
All my fate was in the doctor s hands. There was nothing that I could do to
relieve my pain. In my working life as a construction worker, I could
control the quality and outcome of my work. As a patient, I lost all control,
especially when the pain was severe... My mind was completely blank at
that time... (Patient Informant P9)

Many of participants always mentioned that they could not perform

anything and did not know what to do.
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Helplessness

A participant recalled his experience and said.

It was the first time 1 really felt helplessness and had no idea of how to
stop the pain. [ remember that 1 was sweating because of my pain. I was
woken by the pain during sleep and I didn t know how to cope and get
through... I called the mirse, seeking help and the nurse told me that the
needle was not due yet. I closed my eyes and prayed to God. I could not do
anything to stop my pain ...the feeling was awfid and unbearable.

{Informant P8).

Pain is a negative signal,

Increasing pain as a negative indicator of health

Informants felt that the pain was inevitable after imury and surgery.

However, they regarded its intensity as a negative indication of their present

condition and future health, and were therefore very worried when they

experienced intense pain. An informant recalled:

... T think suffering pain is normal as [ had « broken bone and had aiso had

surgery. However, I regarded the increasing pain as «a sign that I was not

well - particularly that there was something wrong with my affected leg.
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Just like a month ago, when I had ubdominal pain and diarrhea... Puin

indicated bad things happening... Pain showed there was something wrong

inside my leg this time. (Informant 15}

Pain indicate bad thing happen

Many of the patient informants described their perception to pain. Pain was
perceived as a bad thing to their health. A participant stated:

[ started to worry more when the pain way increasing. I thought I should

.be getting better after the operation. However, the pain was even more

after the surgery. I sturted 1o doubt whether the operation had been

successful. But after fwo days, the pain started to subside, and 1 felt much

better and more confident that I would recover (Informani 12).

Worry about ‘Shan .

Informants believed that analgesics had side etfects so that they should be
avoided as much as possible. 'Shan’ was used by the informants to describe the side
effects of analgesics, a term used in traditional Chinese medicine meaning that the
drugs would cause dizziness, nausea and vomiting.

Scare of side effect
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The informants thought analgesics would cause side effect which was not
good for the health. Thus they refused analgesics though they were constantly in
pain. An informant said:

{ dared not have the analgesic as I thought that it might make me sick and
dizzy. I'd heard of my friend 's expericnce... I was afraid of getting the side

effect of sick feeling ‘Shan’, although [ was in great pain. (Informant P2)

“Shan “made me sick

Many participants mentioned the word “Shan”. Even the informant's family

members had a strong belief that pain medication was not good for health. An

elderly informant said:

When my son said good-bye to me on admission day, he reminded me to

bear the pain as much as possible and try to avoid any pain relief until [

really couldn't bear the pain. I agreed. Analgesic is a Western medicine;

most of them have the effect of ‘Shan’. (Informant P1{)

Limited knowledge on pain management

In general, the informants' knowledge about pain and options for pain

management was limited. Many believed that pain was inevitable when one had a
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fracture; therefore one should bear the pain and should not use analgesics.

Limited knowledge of analgesic

Although most informants reported that nurses had given them some
information about pain management, they knew little about the type, route,
trequency and side-effects of the medication they were given. Informants
expressed a feeling of uncertainty, and a lack of any strategy to manage their pain.
As a result. they tried to bear their pain. One informant recalled:

The nurses told me that I could call them when [ felf pain. However, [ had

no idec when the most appropriale time was to call them. Would it be

doing more harm than good to have analgesics, as I saw that my neighbor
vomited after the nurse gave him a needle? I did not know what sort of

options I could have. I thought that they (doctors and nurses) should know
what they were doing... 1 ried 1o bear the pain as much as I could (patient

Informant 6)

Limited knowledge of pain management options

Many participants mentioned that they lacked of knowledge related to the
options of pain management and uncertain of the time of request of the pain

options. A participant recalled:
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They (nurses) asked me to press the buzzer when I was in pain. They
mentioned that some injected analgesic was prescribed by the doctor.
However, they didn’t explain what sort of analgesic it was, and I knew
nothing about the options to stop my pain, . [ thought I should not use it if

could bear the pain. (Patient Informant 14).

Be a good patient
Some informants mentioned that they did not want to ask for analgesics
because they want to be regarded as good patients. They worried that they might

be perceived by nurses as too demanding if they pressed the buzzer all the time.

Don’t want to disturb others

Many participants’ especially male participants always mentioned that they
would like to bear the pain if they could because they did not want to disturb the
busy nurses. They kept quiet and tried to bear thetr pain and wait for the next
doctor’s or nurse’s round. For example, one informant said:

I did not press the buzzer when I was in pain. Ididn’t want to disturb the

nurses as they were busy with other things. My mother always taughi me fo

be a good person and not to disturd others if I could manage things myself.
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I'wanted to be a good patient that caused no extra trouble to unybody ...

(Patient informant 7)

[ should bear the pain

Most participants mentioned that they should bear the pain 1f they could so
as 1o be a good person. An informant said:
We are men and I suppose we can bear some pain. It was only the break of
a bone and I have some pin to fix my bone together. I should be uble 10 bear
the pain and be a good strong man. Like last time, I slipped and fell in a
Jootball match, sprained my ankle and took a rest for 20 mirnutes, but then

resumed playing with a swollen ankle. (Patient Informant P15).

Passive coping

The majority of the informants used passive coping methods tor pain
control, which included not thinking about the pain, avoiding negative thoughts,
stoically telerating pain, and avoiding any movement of the affected limb.,

Avoid movement

Several participants mentioned that they would avoid movement to trigger

their pain and a informant said:
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1 kept still and tried not to move and I felt less pain. The only thing I could
do was to avoid movement, sleep if I could, and look at my watch to see

when the next nursing or doctor s round would be (Informant P18)

Avoid activities

Despite of avoid movement, the participant tried (o cope their pain
passively by not thinking and sleeping and one patient recalled us

I try to avoid thinking, kept still most of the time because it was less painful
if 1 did not move the affected limb. I slept most of the time and hoped that I

would be better when I woke up (Informant 23).

Findings from Nurse Informants
A total of ten nurses were invited and complete the interview with seven
registered nurses, two nursing officers and one ward manager. Eight (80%)
females and two (20%) males were interviewed, with an age range of 25 to 40
(median = 33.6). Work experience was quite evenly distributed, 30% with less
than five years, 40 % five to nine years and 30% over 10 years. Tables 3

summarize the main categories and sub-categories of the nurse informants.



Table 3. Main categories and sub-categories of nurse informants

Main categories

Sub-categories

High level of pain

Usual practice

Barriers to pain management

The need for tailor-made

educational intervention

Rely on patient’s request

Follew the ward routine time

Heavy workload
Patients” belief on pain management

Change the belief of analgesic use
Change the belief that they should not bear the
pain

Conduct before surgery

High level of pain

All the mursing informants agreed that patients suffered trom high levels of

pain, especially during the admission period and the first few days after surgery.

Two female informants said:

The patients suffered from severe pain especially during the admission

period before surgery and for the first 24 hours after surgery. When 1

conducted the pain assessment, most patients reported an 8-9 /10 VAS score

(Nurse Informant 1)
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Another nurse said

1 think they suffered from pain at a level of 8-9/10 on the visual analogue
scale (VAS) after injury and thar this then veduced to VAS 3-3/10 for 1-2
hours affer analgesic injection. Then patients experienced puin again and
started to press the call bell. T can also identify their pain from their facial

expression and gesiures. (Nurse Informant 5)

Pain practice
The nurses’ decision to provide analgesics to patients generally depended
heavily on their own request, a doctor’s prescription and the routine set by the

ward administrator.

Relv on patient’s request

Many nurses, recalled their pain practice, and always mentioned the
importance of patients’ own responsibility of pain management and two hurse said:
I think pain practice (mandagement) is not adequate, but most of the time we
just follow the pain protocol (Pethidine IMI 4 hourly, on request). Actually,

patients themselves play an important vole, as they need 1o initiate the
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requesi.., Pain management is regarded as a low priority in the care when
we are engaged in some other nursing activities. (Nurse Informunt 2)

We usually provide an injection when they press the buzzer. Occasionally,
we ask them or whewn we see they are in pain from some non-verbal cues
such as facial expression or gesture when we are carrying out their vital

sign observation (Nurse Informant+).

Foltow the Ward routine time

Some nurses especially the junior nurse could recall being taught about the
pain management practice by the senior nurses that they should adherc to the ward
routine and protocol for their practice and a nurse said:

We junior staff always follow the prescription and voutine time to perform
treatment, and always follow the ward carve routine (Nurse Informant N2)
Another nurse said

I reckon the Pethidine dosage is sometimes too conservative. The patients
yell again afier two hours. However, we need to follow the order.
Sometimes, [ need to initiate a call to the house-man fo change to a
stronger dosage.... That is what we can do...advise him to increase the

dose (Nurse Informant 1)
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Barviers to pain management

When asked about barriers to their pain management, both heavy workload,

and the patient’s beliefs about the use of analgesics were regarded as the major

barrier.

Heavy work load

When asked about the major barrier, "busy working’ 1s a common term in

their minds when referring to delaying their pain management. Two nurses said:

Sometimes we are too busy. and the patients need to make more than nwo

requests to remind us. At night, we are busv. We try to group the pain

assessment and analgesic administration together at « fixed time. We don't

want to disturb the patients so often... However, if u patient makes a

request, I will try 1o answer it as soon as possible. (Nurse Informant 2)

We are so busy, especially at night—time, because of u shortage of

manpower. Sometimes the patients themselves need 1o initiate the

request.... (Nurse Informant3)

Patients’ pain belief on pain management

When asked about major barriers, despite of the heavy workload, most

nurses reported that the patient’s beliefs about the use of analgesics were regarded
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as the major barrier. One nurse said:
Requests of analgesia depend on individual perception (belief). Some
patients, especially the males, tend to bear the puin and only use
analgesics as a last resort. I had an experience like this yesterduy... 1
reckoned one of my patients was in great puin from his facial expression.
When I asked him whether he wanted an analgesic or not, he refised and
said ‘T am fine, nurse. I 5till can bear the pain.. I will call you if it gets
unbearable ... However, he did not make any request in my shifi although
he was in pain. Some relatives even teach their relatives to bear pain as
much as possible as they reckon analgesia is not good for their health, 1
have always heard that analgesic is ‘Shan’ and that one should try not to
take it... ‘Shan’ refers to the side-effects of the analgesic (Pethidine) -

dizziness, nausea and even vomiting. (Nurse Informant 4)

The need for tailored-made education intervention
Many nurses stated that their belief of pain and anaigesic also changed atter
nursing training. They also high-lighted the importance of health education to
change the patients’ belief. Some ideas of important components were suggested to

be included to address their pain belief.
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A need to change patient’s belief of analgesic use

Many nurses stated the routine briefing to the patient was not adequate to
meet the need and emphasized the need of a new educational intervention and
believed that the patients would be benetited from it. The important of changing
the belief of analgesic use was high lighted, and a nurse said:

Actually, before I took up nursing, I also shared the belief that we should
take as few drugs as possible, my mother telling me that thev were ‘Shan’
and not good for health. But my beliefs changed after studying nursing. We
learned the Western model of medicine and we all knew that puin
managemen! was important in care. I understand that some patients, even
those in pain, refuse to have analgesics by injection. But sometimes, afier
our explanation, they Il agree to take them...the point is we don’t know how
to explain to them effectively. Qur general routine briefing is not sufficient
af time... To enrich their knowledge and alter their traditional beliefs about
analgesics...sometimes it (educational intervention) mav works ... (Nurse

Informant 3)

Change the belief that they should not bear the pain

Nearly all staff mentioned that education is a good means to persuade
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patients to {oliow advice and accept analgesics. The need for a tailor-made

education intervention is clear. The components ol such an intervention must.

include measures to deal with beliefs about analgesic use and pain management,

and with negative feelings. Three nurses said:

Sometime they will listen to me if I explain that analgesics are not bad for

their health but helpfil in relieving their pain and anxiety, Although

analgesics have some side—effects, they are generally tolerable ... vou

know some patients feel that analgesia has side-effects and don't want

them even they are in severe pain. However, ] dont know how to persuade

them as the belief is deep-rooted in their minds.. It is good to have an

education programme to change their beliefs. I reckoned my knmwledge is

not enough... (Nurse Informant 7)

Actually, before I began nursing, I also believed that we should take as few

drugs as possible, my parents having taught me that Western medicine was

Shan " and not good for health. My beliefs changed after studying nursing,

as beliefs do when we aitain more kmowledge. In the same way, patients

may change their beliefs with a tailor-made educational intervention...

(Nurse Informant 8)

Most patients said they were worried about the forthconing surgery and its

99



outcomes, such as whether they would recover and walk as well as before

their injuries. If they were suffering pain as well as having rthese worries, it

could affect their mood and trigger anxiety. We always asked them not to

worry, but [ understood that it was « normal reaction fo be worried... If

were them, 1 would also worry aboul uncertain outcomes of surgery... It is

goud to have some education intervention fo dispel these negative thoughts

and teach them to cope positively with the pain ...vou know, if a patient

worries and gets too upsel, it may delay recoverv... (Nurse Informant 9).

Conduct before the surgery

Another nurse said:

At will be good if they have a structured education intervention. Our
present intervention is not well siructured, and roo general to cover
evervthing ul one go; it is usually provided together with the admission
procedure... Sometimes I think they may not understand what we tell them

(Nurse Informant 10).
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Summary of Findings

Content analysis resulted in seven categories describing patient informants’
pain experience and beliefs: intense pain, lack of control over pain; pain as a
negative signal, worry about *Shan’, limited knowledge of pain management,
being a good patient, and coping with pain. Informants experienced intense pain,
which they had no control over. They believed that pain was inevitable when one
had a limb fracture, and that therefore one should bear the pain. They avoided
analgesics as they considered they had serious side-effects. These beliefs shaped
their pain coping behavior.

Content analysis resulted in four categories describing nurses’ perceptions
of the pain experience, pain practices and pain management barriers: high level of
pain, usual practice, barriers to pain management and the need of tailor -made
educational intervention. They believed that educational intervention would be
useful to help the patients cope better with the pain and stress of the coming surgery.
Tailor-made educational intervention should be provided for Chinese patients, with
the emphasis on altering their beliefs about the use of analgesia, dispelling their
negative thoughts about pain, and enhancing their coping skill — all of which should

lead to more successful pain management.
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Discussion

The majority of the patient informants in this study was in their old age and
sustained fractures because of slipping and falling. The young informants’
fractures were due to vehicle accidents or sports related. The characteristics were
similar to those in previous studies of acute injuries (Shaw, McColl & Bond, 2003;
Bergh, Jakobsson, Sjostrom & Steen, 2005). The present study found that
informants experienced severe pain during their hospitalization, which was also
consistent with previous studies (Joy, Probert, Bisson & Shephen.-d. 2000; Bergh et
al, 2005). It also showed that informant' beliefs about pain and analgesics had an
impact on their emotions and behavior. The belief that pain indicated something
wrong with their body would induce anxiety and would subsequently generate
more pain in the individual. All patient informants in this study expressed similar
beliefs towards analgesics, that is, that they were harmful to the body because of
their side-effects (*Shan”) and should be avoided as much as possible. Thus, they
refused analgesics even though they were in severe pain. As a consequence, the
majority of patients experienced intense pain due to inadequate pain relief. They
then perceived the intensity of pain as a sign of deteriorating health condition,
which could further aggravate their anxiety and pain. This appeared to be a vicious

circle. Consistently, nurse informants had similar beliefs before their nursing
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training. The hidden concemn about the side-effects of Western medication had
influence on their belief despite of the age.
[n Chinese medicine, health is viewed as harmony between the forces of

‘yvin® and ‘yang’ within the body, and between the body and iis environment. The
tforce of yin and yang is called 'qi', meaning 'vital energy'. A fracture is seen as an
imbalance or disequilibrium of these powerful forces of yin and yang. Many
Chinese also believe that the use of Western medicine, such as an analgesic, will
induce an imbalance in their bodies (Chen, 2001), and that the dizziness and
vomiting encountered after taking an analgesic might resuit from the improper
flow of gi through the bodily system. Though Hong Kong is a Westernized city
and Hong Kong Chinese use Western medicine, beliefs, hidden fear and concern
about the side-eflects of Western medication siill influence patients’ acceptance of
analgesics, as this study shows.

In a study conducted with a Cancasian population, Gritfiths and Jordan
(1998) also reported that informants experienced insuflicient pain relief
post-operatively because of a lack of knowledge about pain control and a failure to
understand the severity of tissue damage. As a result, the informants did not adhere
to the medication regime. Although the informants’ consequent behavior in

Griffiths and Jordan’s study was the same as in the present study, both groups
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refusing analgesics, the underlying reasons for their refusal were different. Cultural
factors have to be taken into account in pain assessment and management as
culture shapes the values, beliefs and behavior of individuals, including the way a
person reacts 1o pain.

Other studies with Caucasian populations also identified some common
beliefs in patients suffering from pain. For example, cancer patients expected to
experience pain because they believed that it was normal when one had cancer
{Cleeland, Gonin, Baez, Loehrer & Pandya, 1997; Jablonski & Wyatt, 2005).
Patients were reluctant to use opioids because of concerns about addiction and the
side-effects of the medication (Cleeland et al, 1997). In this study, informants
experienced acute pain, but did not mention any concerns about addiction.

Studies also suggest that patients might want to be ‘good patients’ in the
eyes of the healthcare professionals by not c.omplaining about pain (Clecland et al,
1997, Jablonski & Wyatt, 2005). This study had similar findings, that the
informants dared not disturb the nurses, even when they were in great pain.
Chinese interpretations of 'good patient' could be different from that in a Caucasian
population. Chinese people's emotions are tightly controlled in all social situations
in order to achieve harmony. A good Chinese patient means someone who is

emotionally stable and under control, possessing an attitude of harmony and
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unwilling to disturb others at any cost. An emotionally self-controlled person is
manifested through rather reserved and formal verbal and non-verbal
communication in public, and keeping arguments, disagreements or demands to a
minimum (Holroyd, Cheung, Cheung, Luk & Wong, 1998). For example,
demanding analgesics and complaining of pain may be considered signs of
weakness as well as disturbing harmony in the ward, and so patients would try to
bear the pain. Chinese place great importance on 'saving face' to avoid upsetting
others, thus promoting personal harmony in a stressful environment. Alternative
ways of emphasizing how to manage pain oneself might be helpful in overcoming
this barrier.

This study demonstrates how cultural beliefs influence patient and nurse
informants’ perception of and responses to pain and how these beliefs influence
their pain management in hospital. It highlights the importance of exploring
patients’ experience of pain and their beliefs about its management, so that
culturally sensitive interventions can be planned to help patients control their pain.

Inadequate pain management affects patients’ physical and psychological
well-being. Efforts should be made to attend to the concerns of patients so as to
improve their pain control. Findings from this study could be used to develop an

education programme for this group of patients to clarify their concerns about
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analgesics. The literature generally supports the view that educattonal intervention
is an effective way to change a person's cognition and behavior, so that the result is
better pain management (Bedard et al, 2006). The content of such a programme
could focus on enhancing knowledge of pain management, modifying patients'
beliefs about the use of analgesics and encouraging them to take appropriate action
to achieve self-conirol. If palients found analgesics an unacceptable choice, as in
this study, other alternatives to manage pain, such as relaxation exercises,

aromatherapy or guided imagery, could be offered.

Implications for the development of educational interventions

The findings from patient and nurse informants provided culturally
sensitive information related to the pain experience of Chinese patients with limb
fractures, and to pain management and its barriers, which were used to develop the
content of an education intervention for the niain study. From the patient’s
perspective, Chingse patients with fractured limbs undergoing surgery experienced
intense pain. However, they refused analgesics as they believed medication would
have serious side-effects. The findings showed that patients’ cultural beliefs
influenced their decision-making and behavior related to pain control during

hospitalization. Therefore, there is a need to develop a culturally sensitive
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educational intervention which takes into account patients’ pain beliefs to enhance
their understanding and acceptance of pain management. The tailor-made
educational intervention is designed to dispel negative thoughts about the coming
surgery {internal lixation of the fractured limb) and pain. Patients should become
positive in their attitudes towards coping with pain, leading to better pain relief,
less anxiety and a speedy recovery.

The qualitative finding from the nurse interviews also provide insight into
the need for developing of tailor-made educational interventions to help patients
cope with their pain and anxiety. The findings also confirm that there should be
content aimed at altering their beliefs about analgesic use and at positive strategies
to cope with pain after surgery. For example, the content should address their
beliels and explain to them how to cope with pain positively when about to

undergo surgery.

Summary of findings from patient and nurse informants
The table 4 below illustrates how findings contribute to the content of
educational interventions. Based on the findings from patients and nurse
informants, some suggestions were high lighted for the development of new

educational intervention. The findings support the urgency and strong need to
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develop a tailored -made educational for the patients with traumatic limb fracture
because patients suffered from intense pain and anxiety. Patient’s belief of pain
was regarded as major barrier to effective pain management and therefore the
tailored -made educational intcrvention could be designed to clarify thetr pain
belief. In this study, the common belief from the Chinese patients included: ‘pam is
a negative sign; analgesic had side effect and not good for health, T should bear the
pain and I should only take pain relief as a last resort; I have no control over my
pain’

Relating to nurses’ perspective, the nurses also agreed that the patients
were suffered from severe pain. Both heavy workload in their daily work, and the
patient’s beliefs about the use of analgesics were regarded as the major barrier to
the pain management. They all supported to have a tailor —made educational
intervention to improve the pain management. The importance of changing
patients’ belief ot analgesic use and corrvect concept related to pain management,
Were high lighted. Table 4 summarize the major categories form patients and nurse
and seminaries were merged and informed the development of the educational

interventions.
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Table 4 Example of merging of data to educational intervention

Patient’s main categories

Nurses’ main categories

Similarities of patient

and nurse categories

1. Intense pain
2. Lack of contrel over

pain

L

. Pain as a negative
signal
4. Worry about ‘Shan’,
limited knowledge of
pain management
5. Being a good patient

6. Passive coping

Pain beliefs :

That pain is inevitable
when one has a
fracture, and that
therefore one should
bear the pain.
Analgesia is avoided as
it is considered to have
serious side-effects.

Consequence:
These beliefs shape
patients’ passive pain

coping behaviour,

. High level of pain
. Usual pain practice

. Heavy workload

L o —

. Barriers to pain
management - pain
beliefs the major
factor

5. The need for

tailor-made education

to correct these pain
beliels

1. Intense pain

2. Patients need
educational
intervention before

surgery

3 Pain belief is one of
the barriers to pam
managemeiit;
therefore the content
of any educational
intervention should
be culturally
sensifive and modify
their belief for
Chinese paticnts
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Development of C-BEI educational intervention
C-BEI was developed by the researchers according to the research
literature on educational intervention, the theory of the cognitive-behavioral
approach as outlined in chapter 3, and the researchers’ phase-1 study described
above. C-BEl has structured educational content, which includes knowledge of
pain and its physical and psycheological impacts, the benefit of pain management,
the importance of self-pain management and the use of breathing relaxation

exercises for pain relief.

Applic;ltion of Conceptual Model of C-BE]

The literature review in chapters 2 and 3 established that a
cognitive-behavior based educational intervention (C-BEI) was an ellective way to
change a person’s cognition and behavior to achieve better pain management for
patients with chronic orthopaedic problems (Devine & Westlake, 1995; Motley et
al, 1999; Sinclar & Wallston, 2001 ;Eccleston et al, 2003; Ersek et al., 2003).

Based on the phase-I study and literature review in chapters 2 and 3, the
cognitive-behavioral approach should be a feasible way to underpin an educational

intervention,
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The activating event-belief-consequences (or A-B-C) model where an

activating event A leads to emotional or behavioural consequences at C, with the

consequences being mediated by beliefs at B (Chan & Leung, 2002; Freeman&

Freeman, 2005, p39).

Figure 1: The ABC model of Cognitive behavioral approach

A » B > C
Activating event Beliefs Consequences
(Pain)

In pain management, pain is the activating event (A), beliefs are related to
patients ’ beliefs and knowledge about pain and the use of medication (B), the
consequences are ways patients cope with pain (C). Cognitive factors (beliefs) play
an important part and influence patients’ response to treatment. The goal of a
cognitive-behavioral based educational intervention (C-BEI) is to help patients
identify and modify dysfunctional thoughts and/or assumptions about pain and the
use of analgesics. For example, Chinese patients have a common belief that they
should bear pain as much as possible, and refuse analgesics as a result. With C-BEI,
it is hoped that patients will alter their dysfunctional thoughts and accept pain

management, thus resulting in better pain control. With good control, patients will
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experience less anxiety and probably have better sleep quality. In addition,
practicing breathing and relaxing skills is a means to cnhance self-pain
management, improve patients’ setf-efficacy and help them to cope more

effectively with pain.

The Objectives of C-BEI
The C-BEI consisted of two sessions (each of 30 minutes). The aims of
the intervention are to:
e  cnhance patients’ knowledge of pain management
e«  modify patients’ beliefs about pain and pain management
o increase patients’ constructive coping behavior in pain management.
The Content of C-BEI
The content of the first session 1s summarized in Appendix 7 and includes:
e  knowledge of pain and its impact on mood, sleep, daily living
activities, mebility, the rehabilitation process and recovery
¢  modifying beliefs: state the positive impact of good pain control on
recovery in terms of physical and psychological functioning. Use of analgesics is
necessary for good pain control, especially during the first few days after surgery

* the importance of self-pain management



e the options among pain relief methods during hospitalization

e the use of breathing relaxation exercises for pain relief.

The content of the second education session acts as reinforcement only, and
the content covered are similar to that in the first session. Specific emphasis is put
on:

e the importance of self-pain management at home

e identifying and correcting misconceptions about pain relief, if any.

The content of the educational sessions is summarized in a booklet for the

patients to take home (Appendix 8.). It is also act as a reinforcement material.

Dosage of the Intervention

The dosage of an intervention refers to the ideal amount, frequency and
duration of the intervention required to produce the desired effect (Sidani &
Braden, 1998). In previous studies, the length of an educational intervention
devoted to learning a relaxation exercise varied from 15 minutes to several hours
(Morley, 1995). Recent literature suggests that shorter programm.cs can be
effective (Chan, 2003). In view of patients’ pain, stress levels and physical
condition afier injury, it is not suitable to have a lengthy session of education. The

first session takes about 30 minutes: five minutes of warm-up and build up raport
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with the participant, 10 minutes covers the key knowledge of pain and pain
manageemtn after surgery. Then demonstation and redemonstration of breathing
relaxing exercise is taught. The last § minutes is used for questions and answering
time related to patients’ experience and beliefs, it any. The relaxing breathing is to
be performed by patients three times a day (frequency), and throughout
hospitalisation and then for another month (duration), or unti! no pain was felt.
The second session takes about 30 minutes and conducted at day 7. This
session carried the same content and regarded as reinforcement session only. The
first five minutes was used to build up raport with the participant, 10 minutes
reinforce the key knowledge of pain and pain manageemin after discharge. Then
ask the patients to redemonstrate the breathing relaxation excreise to ensure the
skill were correct. The last 10 minutes is used for questions and answering time
related to patients’ experience and beliefs, if any. A booklet was developed for the
patients. The content of the booklet is the educational material covered in the first
session. [t is well supported by previous study that a short, structured educational
session should be provided together with repeated reinforcement through written
material to achieve the maximun educational effect (Sidani & Baaden, 1998).
Content of the first educational intervention was sumimarized in appendix 7 and

booklet was presented in appendix 8.
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Content Validity and Consistency of C-BEI

Content validity refers to the degree to which the items in an instrument
adequatedly represent the universe of content for the concept being measured. The
content validity index (CV1) refers to an indicator of the degree to which an
instrument is content valid, based on average ratings of a panel of experts (Pilot &
Beck, 2008). In this study, the content of the educational intervention was
examined by a panel of five experts in trauma care (a nurse specialist and a doclor
in the trauma unit, a nurse teacher, a physiotherapist and a nurse from a pain team)
and a patient who had experienced a fractured limb and surgery. Based on the
rating of each item on a 4-point scale (from 1=not relevant to 4=very relevant, the
CVI of the C-BEI content was rated as either 3 or 4 in terms of relevance,
feasibility and appropriateness. In the C-BEI evaluation, the content-validity index
scores ranged from 0.8 o 0.9, indicating good content validity. A CV1 score of 0.8
or higher is generally considered to indicate good content validity (Pilot & Beck,
2008). The expert panel agreed that the educational intervention was relevant,
feasible and appropriate in preparing patients with fractured limbs to cope with
pain. To maintain consistency in delivering interventions, all educational
intervention was conducted by the researcher herself, a nurse experienced in pain

management,



Intervention Procedure
By appointment, the researcher conducted the educational intervention at

the patient’s bedside with curtains drawn, as most patienis were immobile and
confined to bed. The time chosen for C-BEI was mainly 2 to 4 pm, when the ward
environment was quiet, no doctor’s round was scheduled and no visttors were
about. Patients’ general condition was screened by checking their vital signs (blood
pressure and pulse) and establishing their current physical status. During the
intervention process, patients were told the focus of the intervention and given an
outline. First, the patients were told about the advantages of good pain
management as related to their recovery. Second, the researcher explained the facts
about analgesics and emphasized that they could relieve pain; good pain control
could help to improve sieep and active capability. Third, apart from medicine.
there were other, non-pharmacological methods to reduce pain. Breathing
relaxation skills were taught, demonstrated and practiced under instruction.
Patients were encouraged to raise their concerns and questions. Finally, the
researcher also emphasized the importance of positive attitudes and self-care
strategies (self-initiation of breathing exercises and requesiing analgesics if in
pain}.

The second session of C-BEI was conducted on day seven after surgery.
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The researcher briefly explained the content of the information leaflet to the
patients. She then invited them to share their experience of coping with pain over
the previous few days. Concerns and questions were answered. The content of this
second session was loosely structured, to fit an individual patient’s needs. A
returned demonstration of breathing relaxation skills ensured the correct skills had
been acquired. The patients were encouraged to carry on the breathing exercises at

home, and the importance of good pain management again emphasized.

Usual Care

All informants of both groups received the usual care when they were
admitted to the trauma unit after injury. This standard care involved a ten-minute
session explaining the coming surgery. the pain management regimen and the use
of a pain scale for assessment (Appendix 9). Regarding the pain regimen, all
patients recelved pethidine 30mg to 100mg IMI on request during hospitalization.
On day 2 onward after surgery, all patients received oral Dologesic four times per
day as routine. In addition, the usual care also included the similar care performed

by the health care professionals such as doclors, nurses and physiotherapists.
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Piloting Study

A pilot study on four patients was conducted to examine the feasibility of
delivering the intervention and patients’ responses to it, and how to collect data.
Data collection was conducted at days one, two, three, four and seven, to test its
feasibility, Patients were interviewed at day seven. Two female and two male
participants joined and compleied the pilot study. All of them attended the standard
education pertormed by the ward statf. Baseline data was collected and
summarized in table 5. C-BE] was provided to all informants, the inlervention
lasting for 25 minutes, and most patients indicated positive acceptance. One
patient emphasized that 30 minutes was the maximum time they could afford for
the education session, as they had some pain and were tired. However, they were
interested and eager to know more about coping skills. They all found the
information in C-BEI useful. Ali patients demonstrated the correct skills of
breathing and relaxing and most were able to follow the instructions to carry out
the exercises three times a day. However, two patients did so more than three times
on days one and two, when they had some pain. No patients reported experiencing
any harm or discomfort during and after C-BEL

Only two patients completed the data collection at day one as they felt very

drowsy and tired at that point. Three patients provided similar findings at days
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any harm or discomfort during and after C-BEIL
Only two patients completed the data collection at day one as they felt very
drowsy and tired at that point. Three patients provided similar findings at days

three and four, and one said that daily data collection was too tiring for her,

Table 5. Demographic characteristic of the participants in the pilot study (N=4)

Frequency % of the sample
Age
38 1 25%
46 1 25%
68 1 25%

1 25%
70
Gender
Male 2 50%
Female 2 50%
Type of injury
Upper limb 1 33%
Lower limb 3 67%
Mechanism of injury
Sport injury 1 25%
Vehicle accident 1 25%
Falls 2 50%
Educational level
Primary 1 25%
Secondary or shove 3 75%
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Modification of Intervention after Pilot Study

The completion of the pilot work suggested that the total length of time of
C-BEI was 30 minutes, so that the patients could raise their concerns if required.
The C-BEI was feasible, well tolerated and practical as an intervention for patients
with fractured limbs. They demonstrated a high adherence rate ol performing
breathing relaxing exercise during the hospitalization period, especially on days
one and two. Patients perceived the intervention was useful and caused no harm.
However, two patients claimed that data collection on day one was very dilficult
for them, as they felt pain and were tired.

Data collection was re-scheduled to days two, four and seven during
hospitalization, as day one was tound to be unsuitable because patients might be
too tired and weak physically to cope with it, and both days three and four in
succession were reckoned too much by most patients. Collection was therefore

reduced in this way to make it more consistent and better tolerated by the patients.



Summary

In this chapter, qualitative interviews were conducted with twenty six
Chinese patieuts who had traumatic limb fractures and were undergoing surgery
regarding their experiences ot and beliefs about pain management. Ten orthopaedic
nurses were also interviewed about their pain management practices and the barriers
that they perceived prevented better pain control among patients. The findings from
these qualitative interviews were used to develop a cognitive behavioural approach
educational intervention (CBEI). The intervention aimed to promotc better pain
management and was tailor-made to meet local patients’ needs. It consisted of a
30-minute education session to enhance patients” knowledge ot pain, modify their
beliets about pain managerment apd analgesics, decrease their negative thoughts, and
become more active in coping with their pain. A reinforcement session was
conducted at discharge. The eftectiveness of the C-BEI was examined in phase two

and will be presented in chapter five,



CHAPTER 5 PHASE TWO STUDY METHODOLOGY

Introduction

This chapter describes and discusses the methodology of the main study,
which is focused on evaluating both short- and long-term effects of a cognitive-
behavioral educational intervention (C-BEI) on the outcomes ot Chinesc patients

who have sustained traumatic limb fractures and have undergone surgery.

This chapter starts with the rcsearch aims, objectives, and hypotheses,
followed by a discussion of the design, sampling, and measures adopted at the
outcome and process evaluation stages. The data collection procedure is then

explained, followed by a consideration of ethical concerns involved in the study.

Research Aims and Objectives

The aims of the main study were to implement C-BEI and evaluate its effects
on the short-term and long-term outcomes of limb-fracture patients. The specific
objectives were to:

1. Examine the effect of C-BEI on patients’ pain barriers during

hospitalization from TO (pre-surgery) toT3 (seven days after surgery),

2. Examine the effect of C-BEI on patients’ intensity of pain, level of anxiety,

and sleep satisfaction across three months during hospitalization from TO
(pre-surgery) toT3 (seven days after surgery)} and across three months (T0

to T3);
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3. Examine the effect of self-efficacy during hospitalization from TO (pre-
surgery) toT3 (seven days after surgery) and across three months (TO to
T5);

4, Examine the effect of C-BEI on health-related quality of life across three
months (TO to T5); and

5. Examine the effect of C-BEI on analgesic use during hospitalization

6. Examine the effect of C-BEI on length of stay of stay of hospitalization ;

7. Investigate patients’ perceptions of the benefits and limitations of C-BEL

The short-term outcomes during hospitalization were evaluated by pain
barrier (Modified Pain Barrier Questionnaire — Taiwan, BQT), level of pain
(Visual Analogue Pain Scale, VAS), level of anxiety (State-Trait Anxiety
Inventory, STAI), sleep satisfaction, self-efficacy in pain management, and
analgesic use. These were measured at TO (one day before surgery), T1 (two days
after surgery). T2 (four days after surgery), and T3 (seven days after surgery).
The total length of stay in the hospital was also compared between two groups,
the experimental group and the control group. Long-term outcomes were also
evaluated across three months at T0, T1, T2, T3, T4 (one month after surgery),
and TS (three months after surgery), and included VAS, STAI, and sleep
satisfaction. General self-efficacy was measured at TO, T3, T4. and T5, while
health-related quality of life (SF-36) was measured at T0, T4, and TS. The
current study attempts to examine the effectiveness of C-BEI on acute pain
management and assumes that C-BEI might change a client’s belief about pain,
which might affect the clients’ pain and emotion. Therefore, the short-term
outcomes during hospitalization were regarded as the primary outcomes of this

study.



Hypotheses

Eight specific hypotheses are listed below, Patients with fractured limbs
receiving C-BET when compared with those in the control group would
demonstrate

1. Lower pain-barrier scores during hospitalization (TO to T3);

2. Less pain as measured by VAS during hospitalization (TO to T3) and across
three months (T0 to T5);

3. Less anxiety as measured by STAI (Chinese version) during hospitalization
{TO to T3) and across three months {TO to T5);

4. Better sleep satisfaction as measured on the sleep satisfaction scale during
TO to T3 and across three months (T to T5);

5. Higher self-efficacy in pain management as measured by the general self-
efficacy scale durtng hospitalization at (10 to T3) and across three months
(TO to T5).

6. Greater improvement in health-related quality of life as measured by SF-36
PCS and MCS across three months (T0 to T5);

7. More acceptance of analgesics use as measured by the trequency of use
during hospitalization (T0 to T3}); and

8. Shorter length of hospital stays as recorded by the hospitai record.

Method

The study consisted of an ouicomes evaluation research study and a process
evaluation. A quasi-cxperimental design of two groups” pre-test and post-test

between subjects was employed for the outcomes evaluation. The process
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evaluation involved a qualitative study using telephone interviews. The study was

conducted at two regional public hospitals in Hong Kong.

QOutcomes Evaluation Study Using Quasi-experimental Design

Outcomes are the effects of intervention or treatment, which are manitfested
by the changes in any dimensions of health or the evolution of the present
problem for which the intervention or treatment is given (Sidani & Braden, 1998),
An outcomes evaluation study is a rescarch study focused on an appraisal of a
specific, new intervention and the findings of the outcomes research have been
used as the blueprint or evidence for the development of nursing standards and
care (Sidani & Braden, 1998; Polit & Beck, 2008). In this study, the quasi-
experimental design was used for outcomes evaluation. Like true experimental
design, it is a powertul way of establishing causal connections between
interventions and outcomes. It has two identifying properties: the use of controls
over the experimental situation, including the use of a control group, and the
manipulation of the intervention as an independent variable. Although it lacks
randomization, it can still offer validity in determining whether the independent
variable has had an effect on the dependent variable if the rescarcher carefully
controls the research protocol and uses blinding as much as possible. A great
strength of quasi-experimental designs is that they are feasible in real-life scttings
and present reasonable alternatives to randomized trial (Poriney & Watkins, 2000;
Polit & Beck, 2008).

Randomization is a method used to ensure that patients are organized at
random into tfreatment groups in order to diminish bias that may otherwise be

introduced into the data sets (Portney & Watkins, 2000). In this study, it was not

125



feasible to conduct a randomized controlled trial (RCT). However, i is widely
recognized that such trials (RCT) are preferable as study designs when
researchers want to examine the effectivencss of the intervention or treatment

options.

Randomization Issues

In this study, the researcher randomized the wards rather than the
participants as it was not feasible to randomize the participants. According to the
hospital’s admission policy in traumatic limb-fracture cases, a patient who had
sustained injury was admitted into an assigned ward according to the admission
roster. Bed assignment depended on the availability of beds. For example, if
Ward A was assigned to admit emergency patients every threc days, all patients
who had sustained injuries on that particular date might have the chance of being
admitted to the same ward or cven the same cubicle. The researcher in the present
study could not influence admission policy and patients’ bed assignments. Thus,
a participant in the experimental group might be placed next to one in the control
group. As patients tend to communicate and discuss their treatment, sample
contamination between the experimental and contro! group would probably result.
The intervention effect or dosage might be altered if participants learned from
each other’s experience. For example, if a participant in the control group found
out that his or her neighbor in the experimental group received some intervention
and perceived less pain or better outcomes, he/she might ask for the same, which
might eventually increase the attrition rate or alter the outcome.

To address the above 1ssue, a quasi-experimental design with randomization

of wards was adopted in this study. Portney & Watkins (2000} suggests that



quasi-experimental design is regarded as powerful in establishing causal
connections between interventions and outcomes in real clinical settings. It can
offer validity in determining whether the i lldepcndcnt variable has had an effect
on the dependent variable if the researcher carefully controls the research
protocol and uses blinding as much as possible. In the current study, random
assignment was performed on six wards of two regional hospitals to ensure that
there is no risk of sample contamination.

Six wards of the two regional public hospitals under the control of the
Hospital Authority were randomized into experimental and control groups, with
three wards in each group. These wards had stimilar patient profiles, staff mix,

treatment protocol, and pain-management protocol.
Design Issues

The study adopted a single blind design in which the healthcare professionals
working at the study venues and the research assistant who coellected the data
were not informed of the group assignment. For example, the doctors continued
to provide fair medical treatment; the nurses provided usual nursing care; and the
physiotherapist provided the usual rehabilitation exercise to all the participants.

The purpose was to ensure fair usual care to all participants and minimize
assessment bias arising from the knowledge of the intervention group’s status or
the evaluators’ expectations (Polit & Beck, 2008).

A design of repeated measurements was adopted for the following reasons: (1)
collection of data at the baseline (T0) could strengthen a study’s validity in terms
of detection of any initial difference between groups (Polit & Beck, 2008); (2)

collection of data at T1, T2. and T3 (two, four, and seven days after surgery)
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provided the researcher with information on short-term outcomes (changes in
pain barrier, intensity of pain, anxiety, sleep satisfaction, or analgesic use) during
the period, as patients with fractured limbs and who have undergone surgery
would generally be discharged to their homes on day 7 or day 8 (HA, 2007). Data
collected at T4 and T5 (one and three months after surgery) provided information
on long-term outcomes (i.e., quality of life). As patients with traumatic fractured
limbs and who have had surgery were stressed physically and psychologically
and more rest should be provided to them after surgery, the researcher tried to cut
down the data collection as much as possible with the consideration of the
scientific interest of acute pain management and the patient’s burden or ability.
Eventually, self-efficacy and quality of life were only taken at four time points,

specifically, at TO, T3, T4, and T5.

Study Setting

The study was carried out at two large regional public hospitals in Hong
Kong. The hospitals provide acute care to a population of 1,600,000. Six
orthopedic and trauma wards of the two hospitals were randomized into
experimental or control groups by drawing lots, with three wards in each group.
These wards had similar patient profiles, staff mix, treatment protocol, and pain-

management protocol and governed by Hospital Authority.

Participants

During the study period, all eligible patients at the study venues who met the
inclusion criteria were recruited. These criteria were: Chinese adult, age > 18-

years-old, able to communicate in Cantonese, ambulatory before injury,
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medically diagnosed with limb fracture, and will undergo internal fixation
surgery. Patients were excluded if they had an unstable hemodynamic state, a
past history of chronic pain problems, or cognitive and mental impairment.

In order to reduce the risk of committing a type 1l error as a result of
insufficient sample size and statistical power, the study adopted slonw measures.
First, the researcher incorporated power analysis into the determination of sample
size to minimize the risk of type 11 error. The researcher established a power
at .80 and a significance of criterion (o) at 0.5 which was commonly used by
most researchers (Portney & Watkins, 2000). In addition, based on a systematic
review of 25 trials, the cognitive-behavioral approach was used for chronic pain
management and a medium-effect size (0.5) was also reported (Devine &
Westlake, 1995; Morley et al., 1999). Therefore, the determination of a sample
size of 64 per group was established to ensure the adequate power of the analysis
{Cohen, 1992; Motrley et al., 1999; Polit & Beck, 2008). The researcher
anticipated a potential attrition rate of 10% for the study, as reported in similaz
literature (Giraudet-Le et al., 2003; Lin & Wang, 2005). Thus, 70 participants in

each arm were required (Cohen, 1992; Morley et al., 1999; Polit & Beck, 2008).
Intervention

Details of the development of the cognitive-behavioral educational
intervention (C-BEI) are fully described in Chapter 4. On top of the usual care,
the participants in _the experimental group received an educational intervention.
C-BEI consisted of two 30-minute individual educational sessions, which were
conducted the day before the surgery and again on day 7 after the surgery. The

first session covered the knowledge of pain and its physical and psychological



impact, the benefits of pain management in the process of recovery, the
importance of self-pain-management, and the use of breathing relaxation
exercises for pain relief. During the session, participants were invited to return-
demonstrate the breathing and relaxing skills that had been taught and were
encouraged to raise their concerns about pain management related to the coming
surgery. The content of the second session was the same as the first but also
involved the reinforcement of the importance of self-pain-management at home,
clarifying the participants’ understanding of pain and pain management. A
bookiet in Chinese, *Control Your Pain’, (Appendix 8), which had been
developed by the researcher, was given to each participant. The content of the
booklet was described in chapter 4, p.112. It consisted of the content of the first
educationa} intervention which covered the information on pain management and
breathing relaxation exercises. The aim of this booklet was to remind the
participants of what they had learned in the hospital and to encourage them to
continue self-pain-management after discharge. It also served as an additional

reinforcement material for the participants to take home upon their discharge.

Qutcome Measures

The Modified Pain Barrier Questionnaire—Taiwan Version (BQT) - Appendix

10

The pain barrier of the participants was assessed by using the modified BQT
at TO and T3. The modified BQT, which consists of seven items, using a six-
poiut Likert scale (‘0" indicates no barrier and *5° a substantial barrier), was used
and the sum of the scores ranged {rom 0-35 and indicated the intensity of pain
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barriers among the participants. This was derived from the Modified American
Pain Society’s Patient Outcome Questionnaire (APS-POQ-Modified)-Chinese
version.

APS-POQ was developed by the Society to cover the management of acute
pain and cancer pain (APS Quality of Care Committee, 1995). APS-POQ-
Maoadified (Chinese version) is a questionnaire which consists of two main
components: the Brief Pain Inventory, which measures pain intensity and the
exlent to which it interferes with life (Cleelad & Ryan,1994), and barriers to pain
management. The former is a self-report instrument containing 11 pain-related
questions: four focusing on pain intensity (worst, least, average, and current) and
seven on pain interference with general activity, mood. work, relations with
others, sleep, and enjoyment of life, where 0 indicates ‘no interference’ and 10
‘total interference’. The modified APS-POQ has been endorsed by Agency for
Healtheare Policy and Research {AHCPR) and recommended as a tool to measure
patient satisfaction in acute and chronic pain management (Bookbinder et al.,
1996; Ward & Gordon, 1996). According to the APS quality of care committee
{1995), APS-POQ may be selected or modified to suit the needs of the particular
setting, patient, and intention of the study.

Original Barrier questionnaire shows good internal consistency (alpha from
0.72 to 0.82), excellent test and retest reliability (a = 0.83), and content and
construct validity (Ward & Gordon, 1996). In Chinese population of Taiwan. Lin
& Wang (1995) conducted a study for cancer patients using BQT and found good
internal consistency (the total scale of BQT a = 0.78, with range of subscale

from a =0.53 t0 0.96).
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Viswal Analogue Pain Level (VAS) — Appendix 11

Pain level was assessed by using VAS. This consists of a horizontal 10 cm
line on a piece of paper with descriptive words such as ‘no pain’ at one end and
‘worst pain’ at the other. VAS was easy to administer and participants were asked
to place a mark indicating the degree of their current pain on the line at each
assessment time. To score the result, a ruler was placed along the line and the
distance from the no pain end to thc mark made by the participant. This
represented the participant’s pain intensity score. VAS is a valid measure of pain
and is sensitive to changes in pain pereeption (Jensen, Chen, & Brugger, 2002). 1t
has been shown to have good psychometric properties with high correlation
between patient’s scores on the Numeric Pain Intensity Scale and Visual
Analogue Scale (r= -.85 to 0.96), indicating good instrument validity (Paice &
Cohen, 1997), cspecially for those experiencing acute pain (Kruger, 1996).
Generally, pain recorded on VAS at 14, 5-6, and 7-10 is regarded as mild,
moderate, or severe, respectively (Kruger, 1996; Wang, Mendoza, & Gao, 1996).
Since pain VAS was a single measure as perceived by the patients, measure 1o
ensure accurate measurement was adopted such as double checking of

measurement.

The Chinese Version of the State Scale of the State-Trait Anxiely
Inventoiry(C-STAI) - Appendix 12

State anxiety level was assessed by using C-STAI, which consists of 20 items
that indicate how the participant feels at that moment on a 4-point Likert scale of
increasing intensity from I ‘not at all” to 4 ‘very much so’. The sum of the

responses to all 20 items yields the final composite score, ranging from 20 to 80;



high scores reflect greater levels of anxiety. The instrument is self-administered
and takes less than five minutes to complete.

According to Spielberger (1983), state anxiety reters to a transitory emotional
reaction characterized by objective, perceived feelings of apprehension, tension,
and worry that vary in intensity {from time to time. [t increases when an individual
is exposed to a stressful situation or event. The state-anxiety scalc can be used
clinically to determine the actual levels of anxiety intensity induced by stresstul
events such as surgery or injury. The Spielberger STAI has been widely used in
applied psychology rcsearch (Spielberger, Vagg, Varker, Donham, & Spiclbergert,
1983). The Chinese version of STAI (C-STAI) has been translated, validated, and
proved to be reliable, with internal consistency (alpha from .8-.9) and good
psychemetric properties. Additionally, it can be used as an objective assessment
too! to measure anxiety in a Chinese population (Shek, 1988; 1991; 1993). The

test-retest reliability coefficient of C-STAl is .9 (Shek, 1991; 1993; 1998).
Sleep Satisfaction - Appendix 13

Sleep satisfaction was assessed by an item using a 6-point Likert scale of
sleep satisfaction with 1 indicating ‘least satisfied” and 6 ‘most satisfied’. In
addition, a subscale of pain interfering with sleep satisfaction was added. The
scales were derived from the Brief Pain Inventory part of the Modified American
Pain Society’s patient outcome questionnaire, the APS-POQ-Moditied (Chinese
version). The details of APS-POQ-Modified are described in the pain barrier

section.
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The Chinese Version of the Self-Efficacy Scale (C-SES) - Appendix 14

The self-efficacy of pain management was assessed by C-SES, which consists
of 10 items. using a 4-point Likert scale, to assess the general sense of perceived
self-efticacy in coping with stresstul life events (Schwarzer & Jerusalem, 1995).
The sum of the responses of the 10 items yields the final comiposite score,
ranging from 10 to 40, Selt-Efficacy Scale (SES) has been validated in 14
languages, including Chinesc, and was designed for the general adult population,
requiring four minutes to complete. Good test-retest reliability and internal
consistency were established in a study conducted in 23 countries, with an
internal reliability coefticient ranging from Cronbach’s alpha 0.76 to 0.90, with
the majority in the high 0.80 (Zhang & Schwarzer, 1995; Schwarzer & Born,
1997; Cheung & Sun, 1999). Owing to the limitation of the general measure, it
does not tap specific behavior change, and Schwarzer and Jerusalem (1995)
suggested that the user add a few items to suit the specific need of the study. Thus,
in the current study. one item (Appendix 4, Q11) with a self-developed 4-point
scale focusing on self-pain-management was added to the original C-SES. The
style of the item writing was similar to C-SES. The item: was “I am confident that

I can handle my pain at home™.

The Chinese (HK) Version of the Health Survey Questionnaire (SF-36) -

Appendix 15

Health-related quality of life was measured by the Short ¥orm 36-item Health
Status Survey (SF-36) (Ware & Sherbourne, 2001). The tool contains 36 items,
talkees about 5—10 minutes to complete, and measures eight dimensions of health:
physical, social, and role limitations caused by health problems, bodily pain,
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mental health, role limitations caused by emotional problems, vitality, and
general health perceptions (Ware et al., 2000). Each scale consists of 2 to 10
items, and each item is rated on a 2- to 6-point Likert scale. The total score is
calculated by the summation of the scores of items belonging to the same scale.

SF-36 was originally designed as a generic indicator of health status for use in
population surveys and evaluation studies on health policy. It was developed by
the Rand Corporation in the USA for use in the Health Insurance Study/
Experiment /Medical Outcome Study (HIS/ MOS) (Ware et al., 2001). The
psychometric properties of the English version of SF-36 have undergone
extensive testing (Ware et al., 2000). Ware et al. (1993) reviewed 14 studies
which analyzed the reliability of SF-36 and found that it had good internal
consistency in 11 out of 14 studies reported in the USA and UK, with reliability
coefficients ranging from 0.62 to 0.94. Therefore, this instrument is regarded as
psychometrically sound and can be applied in a wide range of settings. Ware et al.
(2001) demonstrated and used the two-tactor structure of SF-36 scales in the
United States (US standard): the physical health (PCS}) and mental health
summary {(MCS) components.

A Chinese version of SF-36 has been developed and validated by Lam et al.
(1998) in a [Hong Kong population. First, the data was computed and transformed
according to the SF-36 User Manual (Physical & Mental Health Summary Scales:
A Manual for Users of Version 1, 2001), The transformed scores were calculated
according to physical health (PCS) and mental health summary components
(MCS) for a Chinese population {(Lam et al., 2005). The PCS and MCS scales
bring together all eight SF-36 dimension scores Into two summary scores that

give an overall assessment of the quality of life related to physical and mental
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health. Lam et al. (2005) demonstrates that SF-36 summary scales are valid anid
equivalent in an Asian population. The internal reliability coefficients of PCS and
MCS range from 0.85 to 0.87. The method of transformation of PCS and MCS
scores 1s summarized in Appendix 16. The HK-specific PCS and MCS of SF-36
(Chinese version) have become the most common health-related quality of life

measures used with Chinese adults of Hong Kong.

Analgesic Use - Appendix 17

Since participants’ medical record were not allowed to reviewed by the
research assistant, the participant was asked to recall the frequency and attitude of
requesting for analgesics at T1, T2, and T3. In addition, questions from APS-
POQ were used to identify a client’s intention of analgesic use when he/she was
faced with stronger pain (Appendix10, Q6). In the current study, from surgery up
to day 2 after surgery, intramuscular (IM1) analgesic was provided upon request.
From day 3. oral analgesic was provided four times a day as a routine for all
patients. Patients” analgesic acceptance behavior could be retlected by the

frequency of requests for analgesics and attitude.

Length of Stay - Appendix 18

Length of stay was recorded to determine the period of hospitalization in the
trauma and orthopedic wards. It was used as an indirect indicator of patients”
recovery. Length of stay is regarded as an objective indicator to measure a
patient’s post-operative wellness in terms of complication, such as chest infection,
wound infection. and deep vein thrombosis for orthopedic surgery (Maher et al.,
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2002). It is anticipated that if a patient recovers without any complication, the
length of stay should not be prolonged. An intervention was regarded as cost-
etfective if the length of stay of hospitalization could be shortened (Devine and

Cook, 1986; McDonald et al., 2004).

Demographic and clinical characteristics - Appendix 19

The demographic characteristics of the participants include age, gender,
educational level, and marital status. Clinical data consisted of type of injury,
mechanism of injury, and type of operation. All data were retrieved from the
participants’ medical records.

For the experimental group, the frequency of performing breathing relaxation

exercise was collected at T1, T2, and T3 as recorded in Appendix 20.

Time of Measures

Measurements of short-term outcomes, levels of pain and anxiety and sleep
satisfaction, were taken at six intervals: (i) pre-test TO (before the commencement
of the intervention), (ii) first post-test (two days after surgery, T1), (iii) second
post-test (four days after surgery, T2), (iv) third post-test (seven days after
surgery, T3), (v) fourth post-test (one month after surgery, T4), and (vi) fifth
post-test (three months after surgery, T5). Measurements of long-term outcomes,
self-efficacy in pain management and quality of life, were taken at four intervals,

at TO, T3, T4, and T5.

137



Ethical Considerations

Approval was sought from the Joint CUHK-NTEC Clinical Research Ethics
Committee. Ethical considerations were based on the principles of beneficence,

respect for human dignity, and confidentiality.

The Principle of Beneficence

Clinical research needs to be able to demonstrate that the benefit outweighs
any risks of possible harm to the participants during intervention or data
collection. A lengthy intervention or questionnaire may possibly create a certain
degree of inconvenience to patients when they have sustained fracture limbs or
after an operation. The researcher has considered these challenges and carefully
monitored the patients’ physical condition and tolerance during both data
collection procedure and educational intervention. For example, the duration of
C-BEI as an intervention lasted about 30 minutes and was adopted out of
consideration for patients’ physical tolerance. Physical stability was ensured by
assessing their record of blood pressure, respiration, and pulse rate. These vital
signs were maintained within the normal range without complaints of dizziness or
feeling sick. Patients were able to adopt the most comfortable position during the
implementation of C-BEI or data collection. The duration of data collection at
baseline and post-operative points was kept at about five minutes to minimize
any disturbance to the participants’ rest. They were also assured that they could
refuse the intervention or data collection procedure if they experienced any
discomfort. All participants received the standard hospital care, which ensured

that the control group was not being disadvantaged.



Respect for Human Dignity and Justice

The principle of respect for human digntty involves the right to voluntary
participation or sclf-determination of participation in the study. Patients who met
the inclusion criteria were fully informed of the overall aims of the study and
their involvement in data collection. A Chinese information sheet (Appendix 21
& 5) that summarizes the essential components of the research was provided to
each participant. Participants were clearly informed about the purpese and
procedure of the study and the nature of group interventions, supplemented by the
information sheet.

The study was totally voluntary. All patients were given time for

consideration. Written consent was obtained from those who agreed to participate.

Principle of Confidentiality

When patients were invited to participate in the study, they were assured of
their right to privacy and their participation was confidential and anonymous. In
addition. they had the right to discontinue participation at any time they wished
without affecting their normal treatment. Data would be treated as confidential.
The anonymity of participants was maintained by ensuring that their names did
not appear on, or were at any time attached to, the questionnaire. Participants
were informed that results would be reported in such a way that no particular
hospital or individual person was identifiable. Questionnaires were coded by
numbers to enable identification and follow-up. The code could also be uscd by

the participants as a method of withdrawing from the study at any tune they
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wanted. Data were stored in a database on the researcher’s personal computer,
access to which was limited only to the researcher. During the course of the
research, data in document form were stored in the researcher’s home office in a
locked cabinet. Upon completion of the research, all questionnaires and records
were secured and will be retained within a locked cabinet for ten years, before

eventually being destroyed.

Data Collection Procedures

A flowchart of the procedure is summarized in Figure 5.

All patients with fractured [imbs and admitted to the orthopedic and trauma
ward were assessed to determine their eligibility for joining the study, and those
who met the inclusion crileria were recruited for the study. All eligiblc patients
were approached by the research assistant (RA), clearly informed about the
purpose of the study and the nature of the intervention, and were also supplied
with an information sheet in Chinese. Consent forms were obtained after
explanation of the study objectives and clarilication of all queries (Appendix 21).
Participants® general condition and comfort werc ensured before conducting the
data collection. All consenting subjects completed all instruments at the baseline,
which was normally 6—12 hours after admission but before surgery. To avoid
contamination, all medical and nursing staff were blinded to the grouping and
continued to provide their usual care to all patients.

By appointment, the intervention group received the first C-BEI session
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from the researcher onc day before surgery. Privacy was assured by using a quict
room. The content of the second C-BEI session was the same as that of the first
but with more emphasis on the reinforcement of self-pain-management at home;
and an educational booklet was provided to all experimental participants before
discharge. The first and second education sessions lasted 30 and 20 minutes,
respectively.,

Data were obtained by another RA, who was blind as to the intervention
grouping. The RA collected data at T1 (day 2), T2 (day 4), T3 (day 7) afier
surgery. Data collection was conducted again by the RA using telephone
interviews at T4 (one month) and TS (three months) after the surgery.
Questionnaires to be answered at each of these time points are summarized in the
table 6. In addition, at T4, a purposive sample of 15 participants from the
experimental group was invited for another telephone interview for process
evaluation one month later. The details of the process evaluation are described at
P. 137 of this chapter.

Table 6. Time of data collection activity

Baseline | Day2 [ Day4 | Day?7 I month | 3 months
T0 Ti T2 T3 T4 TS
Demographic data X
Analgesic use X X X X
Pain barrier X X
Pain (VAS) X X X X X X
Anxiety (STAIL) X X X X X X
Sleep satisfaction X X X X X X
Self-efficacy X X X X
SF-36 X X X
Process evaluation X
(for selected cases)
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Figure 5 Flowchart of the study
All eligible patients

Recruited by RA
Time for consideration

Written consInt {Appendix 17)

Baseline data collection

l

As assigned by randomization of wards

Intervention group
l Control group

Usual care (by ward staft) + Usual care (by ward statf)
Before surgery: 1% cducational intervention (by rescarcher)

Surgery and back to ward
Data collection: T1 {(day 2), T2 (day 4), T3 (day 7) by RA

g I

On discharge, usual care
(by ward staff) + Usual care (by ward stafl)

2™ educational intervention
(by researcher) \ /

Data collections at one month telephonc follow-up by RA
——— Process evaluation (RA)
(for 15 participants of experimental group)

Data collections at three months telephone follow-up (by RA)
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Data Analysis

The Statistical Package for Social Sciences (SPSS) software (version 15)
was used for the analysis of quantitative data. The level of significance selected
for this study was a = 0.05. indicating the risk of making a type-I crror was set at
5%. This study adopted an intention-to-treat analysis. First, those paticnts who
withdrew through non-adherent with the intervention but continuced to provide
data were included in the analysis according to their original group. Second,
those patients who did not continue to provide data at any point of the collection
process would be treated under missing data. As recommended by the Cochrane
Collaboration (Mulrow & Oxman, 1997), an intention-to-treat analysis should

include a patient’s loss of follow-up by making data adjustments.

Handling Missing Data

This study adopted an intention-to-treat analysis. First, those patients who
withdrew through non-compliance with the intervention but continued to provide
data were included 1n the analysis according to their original group. Second.
those patients who did not continue to provide data at any point of the collection
process would be treated under missing data. As recommended by the Cochrane
Collaboration (Mulrow & Oxman, 1997), an intention-to-treat analysis should
include a patient’s loss of follow-up by making data adjustments. The missing
continuous data (those incomplete data owing to default follow-up or loss of
contact) were adjusted by assuming no change or the average change before and

after the missing value as shown in that group (Engels & Diehr, 2003). Engels
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and Diehr compared 14 methods of inputting missing data in longitudinal studies
and concluded that the input values of missing data should be based on a person’s
value before and after the missing value (‘last and next’ method). This method
takes into consideration individual differences and is therefore superior to a
method that uses a group value. If the data are only available before the missing
data, the input should then be based on a person’s value before the missing data
(‘carry forward’ method). In this study, most of the missing data were handled
either by the last and next or by the carry forward methods. In addition, the
participants in default of follow-up or who withdrew were contacted and their
reasons were elicited in either case. These reasons were then analyzed and

reported.

Screening and Cleaning the Data

The data screening process involved a number of steps: (1) ensuring the data
have been typed into the computer file correctly. Missing data, outliers, and
incorrect entries were detected and corrected by double checking of each variable
against the questionnaires; (2) finding the errors in the data file. Descriptive
statistics were used for data cleaning. For example, the data was again checked
for errors, examining frequencies, and the range of minimum and maximum
values (Pallant, 2005). This method allowed for the detection of missing data and
for establishing whether the values were out of the normal range. Box plots of
each outcome score also helped to identify any outliers. Any errors in the data file

were corrected accordingly.
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Sample Description

After data cleaning, the recruitment of participants and the altrition rate at
cach data collection period was examined and summarized. Bascline data werc
categorized into demographic, clinical and baseline measures. Frequency counts
and pereentages were used to summarize and describe the categorical data such as
gender, educational level, financial status, employment status, and mechanism of
injury. Mean and standard deviation were used to describe the continuous
variables such as age, pain level, pain barrier score, anxiety level, self-efficacy

level, and PCS and MCS of quality of life (SF-36).

Check for Homogeneity of the Study Groups

Inferential statistics were used to determine whether there were any
significant differences between the two study groups with respect to demographic
data, clinical data, and baseline measures (VAS pain level, STAT anxiety score,
sleep satisfaction, pain barrier score, general self-efficacy scale, and SF-36
physical health summary (PCS) and mental health summary (MCS) components).
Chi-square test/Fisher's Exact Test were used to test baseline homogeneity of the
categorical variables or binary variables, such as gender, educational level,
marital and employment status, and the mechanism of injury; whereas an
independent t-test was used for continuous data such as age, baseline pain level,
anxiety score, pain barrier score, self-efficacy score, sleep satisfaction, and
baseline PCS and MCS of SF-36. The statistical assumption of equal variance
between the study groups by way of an independent t-test was confirmed by

Levene’s test for the homogeneity of variance.
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QOutcomes Evaluation Data Analysis

The Use of Parametric and Non-Parametric Test

The choice of using parametric or non-parametric statistics is determined by
the normal distribution of the data and the level of measurcment of the variable
bemng used (Portncy & Watkins. 2000; Pallant, 2005). Normal distribution refers
10 the distribution of the scores on the dependent variables being ‘normal’ or
symmetrical. Level of measurement refers to whether the data is mecasurcd on a
nominal, ordinal, interval, or ratio scale. Non-parametric statistics emphasize the
need for robustness, but lack the means to control the effects of covariates in the
subsequent analyses. For non-normal or ordinal data, a non-parametric test was
used to compare between two groups. For example, the Mann-Whitney test was
used 1o compare two groups while Chi-Square/Fisher Exact test was vsed to test
the binary data or compare three or more unmatched groups (Darren & Mallery,
2006). Parametric statistics have a greater power or ability to delect a difference
where it actually exists. A number of studies (Zumbo & Zimmcrman, 1993;
Barnason, Zimmerman, Bery, Catlin, & Nieveen, 2000) have supported the view
that parametric statistics are as robust as non-parametric types in the case of
ordinal data, particularly if the sample size is adequate and the data are normally
distributed.

The normality ot the distribution of scores on all the dependent variables in
this study was assessed. Both graphical and statistical methods were used. In the
former case, the normality of the data was assessed by a normal probability plot
(Normal Q-Q plots). A reasonably diagonal line indicated that there were no

violations of the assumption of normality. For the statistical method, the

146



Kolomogorov-Smirnov statistic was used to compute each variable, where a non-
significant result (p >.05) indicates normality.

In this study, the sample size was satisfactory and most of the data were
distributed in a reasonably normal way. Therefore, a parametric test was chosen
for most of the ordinal data, such as the visual analogue scale (VAS) of pain,
STAI (State-Trait Anxiety Inventory), sleep satisfaction, general self-efficacy,
and transformed scores of SF-36. Before conducting proper data analysis of
parametric tests, including Pearson’s product-moment coefficient, independent t—
test, repeated measures ANOVA, and 2x2 between group analyses of covariance,
several steps were performed beforehand to ensure reliability of the data. This
covered data screening and cleaning, checks for normality and homogeneity, and
tests for assumption for multivariate testing.

There arc two different errors (type-I and type-II errors) that often oceur in
data analysis. A type-I error is possible when the researcher rejects the null
hypothesis when it is true. This error may be reduced by selecting an appropriate
alpha level (p = .05) (Darren & Mallery, 2006). Type-2 error refers to the
researcher failing to reject a null hypothesis when it is in fact false. This error
may be reduced by selecting an appropriate test to prove the result. The power of
the test might be influenced by sample size, etfect size (the strength of the
difference between groups), or the influence of the independent variables and the
alpha level set by the researcher.

Moreover, it is always impossible to control all extraneous variables
especially for the initial difference of the individual characteristics (Polit & Beck,
2008). Some measures are adopied to increase the statistical power, First, an

independent t-test was used to determinc whether there was any significant
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difference between the two study groups regarding the continuous variable at
baseline, while Chi-square tests were used to test for baseline homogeneity of the
categorical variables. If the result was not homogenous for the variable at
baseline, the variable was then identified as a potential risk factor, which might
have a significant impact on the outcomes. If the potential risks were identified,
the analysis of covariance (ANCOV A) method would then be adopted which can
be adjusted for initial differences between two groups. The final analysis could

then be compared (Darren & Mallery, 2006).

Repeated Measures ANOVA

In this study, there were no initial differences in the continuous baseline
variables such as pain barrier score, pain level, anxiety level, sleep satisfaction
score, self-efficacy scale, and PCS and MCS of quality of life. Therefore, the
repeated measures ANOVA was used to test the difference between experimental
and control groups. It represents a class of statistical methods that aim at
comparing a continuous outcome variable for the same patients on several
occasions over time. There were Between-group and within-group measures and
the two groups—the experimental group and the control group—constituted the
between-group measure. Each group was measured at different time points (i.e.,
TO, T1, T2, T3, T4, and T5 for VAS pain level), which constituted the within-
group measure. Using the repeated measure procedure, the researcher can test the
null hypotheses concerning the existence of effects of both within-subject and
between-subject factors (Darr.en & Mallery, 2006; Pallent, 2005). An F-statistic
would be computed to test for a between-subject effect (i.e., differences between
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experimental and control subjects). This statistic indicates whether across all time
periods, the mean score differed in the experimental and control groups. Another
F-statistic is computed to test for a within-subjects eftect or time factor (i.e.,
differences at T1, T2, T3, T4, and T5). This statistic indicates whether, across
both groups, the mean score diftered over time. Finally, an interaction etfcet
would be tested to determine whether there are group differences across time
(Pallant, 2005). One drawback of repeated measure ANOVA is that the result do
not indicate which time period is different from which period (i.e. does Time 1 is
different form time 2 or do time 2 differ from time 3). Therefore post-hoc tests of
pair-wise comparison {Turkey test) with Bonferroni adjustment were conducted.
The post-hoc tests are designed to reduce the risk of Type I error as a result of
large number of ditferent comparisons being made. In addition, pair wise
comparison such as Turkey test is good for data interpretation and appropriate in

repeated measures design (Darren & Mallery, 2006).

Two-by-two between-gender analysis of covariaitce

Gender difference related to pain and pain barrier were always reported in the
literature (Holroyd et al., 1998; Leung & Chung, 2008). A two-by-two betwecn-
group analysis of covariance was conducted to assess the effectiveness of the
intervention in reducing pain for male and female participants. Educational
intervention and gender were two independent variables. The dependent variable
was VAS on discharge. The baseline variable (10) VAS pain was adjusted. A

similar analysis was applied to STAI and sleep satisfaction.
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Two-by-two between-age group analysis of covariance

Age might affect pain response and pain barrier were always reported in
literature (Holroyd et al., 1998; Leung & Chung, 2008). A two-by-two between-
age group analysis of covariance was conducted to assess the effectiveness of the
intervention in reducing pain for older participants (age> 65) and younger
participants (<65). Educational intervention and age group were two independent
variables. The dependent variable was VAS pain level at day 7. The baseline
variable (T0) VAS pain was adjusted. A similar analysis was applied to STAT and

sleep satisfaction.

Testing of Hypotheses

Testing of Hypothesis 1: The effect of intervention on pain barrier

The sum of the bartier score was computed at two time points (TO and T3).
An independent sample t-test was performed to detect the group difterence in the
sum of the barrier/belicf score (0-35) at TO and T3 to detect any changes in the
participant’s pain barrier relating to pain management. Levene’s test for equality
of variances was shown in the output box of the independent sample t-lest to
determine whether the data violated the assumption of equal variance or not.
Assessing differences between the groups was determined by choosing an
appropriate P-value. A P-value of < .05 indicates a significant differcnce in the

mean pain barrier score.
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Testing of Hypotheses 2-4: The effect of intervention on the visual analogue
pain level, anxiety Ievel, and sleep satisfaction level ucross seven days and

across three months

The repeated measures ANOVA was used to test the group difference in VAS
at six points of time: TO (one day before surgery). and T1 (day 2), T2 (day 4), T3
(day 7), T4 (one month), and 15 (three months) after surgery. Regarding within-
group measures on short- and long-term outcomes, each group was measured at
four time points (T0, T1, T2, and T3) during their hospitalization, and six time
points (TO, T1, T2, T3, T4, and T5) across three months. A within-subject
comparison would be able to identify differential effccts of the intervention
(interaction effects) during hospitalization (TO to T3) and across three months
(T to T5). In the output gencrated by SPSS, both multivariate and univariate
analyses can be shown.

- The sum of anxiety scorcs (STAI) was computed at different time points.
Same as above, the repeated measures ANOVA was used to test the between-
group and the within-group differences in anxiety level during hospitalization (TO
to T3) and across three months (TO to T3). Moreover, a similar analysis was done

for sleep satisfaction.
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Testing Hypothesis 5: The effect of intervention on the self-efficacy of pain
marnagement across three months

The repeated measures ANOVA was used to test the group difference on the
self-efficacy scale at four points of time, TQ, T3, T4, and T5. In this study, there
were also between- and within-group comparisons as discussed in the previous
section. Additionally, a Mann-Whitney U test was performed on a subscale, 4-
point Likert scale of efficacy on pain management at T3 {o detect the

participant’s self-efficacy in pain management before discharge.

Testing Hypothesis 6: The effect of intervention on health-related quality of life

in terms of physical and psychological dimensions across three months

First, the data were computed and transformed according to the SF-36 User
Manual (Physical & Mental Health Summary Scales: a Manual for Users of
Version 1, 2001). The transformed scores were calculated in terms of a physical
health summary component (PCS) and a mental health summary component
(MCS) for a Chinese population (Lam et al., 2005). In addition, an independent
sample t-test was run using the transformed scores of the eight dimensions to

detect the difference between the experimental group and the control group.



Testing Hypothesis 7: The effect of intervention on analgesic use during
hospitalization

The Fisher’s exact test or Chi-square tests on the binary variable of requesting
analgesics was compared between groups at TO, T1, T2, and T3. Fisher’s Exact
test should be used for a 2x2 table and is especially useful when the sample size
and expected frequencies are less than five (Pallant, 20035). In addition, a Chi-
square test was performed on a binary question on the participant’s intention to

use analgesics when facing more intense pam.

Testing Hypothesis 8: The ¢ffect of intervention on the length of stay during
hospitalization

An independent sample t-test was performed to detect the group difference in
fength of stay. Levene’s test for equality of variances was shown in the output
box of the independent sample t-test to determine whether the data violated the
assumption of equal variance or not. Assessing differences between the groups
was determined by choosing an appropriate P-value. A P-value of < .05 indicates

a significant difference in the mean scores of length of stay.

Post hoc test

One drawback of the repeated measure ANOVA is that the result only
showed overall significant difference among the mean score on the dependent
variable (e.g. measures across three time perieds), the result do not indicate

which time period is diffcrent from other period, therefore post-hoc test with
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pariwise comparison was used in this study to identify which specific time
period differed. Turkey’s test together with Bonferroni adjustment was used to
show different comparison from difterent time point. This Post-hoc test had the
advantage of reducing the risk of type I error ( a result of large number of
different comparison being made in the same study). Stevens (2002) support the
use of pairwise comparison, such as Turkey procedure, as they are easily
interpreted and powerful and suitable in repeated measure designs if the

sphericity assumption is met.

Further data analysis

Sub-group analysis

One of the aims of the study was to investigate the effect on outcomes during
hospitalization. A regression procedure was run to identify the risk factor of pain
or anxiety across seven days after surgery. If risk factors were identified, the
whole data set was re-run using risk factors as covariates. Since the literature has
frequently reported that there are differences of response among different genders
and different age-groups, a comparison of genders and age-group was analyzed
using Two-by-two between-gender analysis of covariance Two-by-two between-
age group analysis of covariance was to examine the effect of gender or age on
the effectiveness of outcomes.

The purpose of gender analysis was to find out the difference in outcomes
between male and female in their responses to intervention. The purpose of age-
group analysis was to {ind out the difference in outcomes between older people

(>65) and younger people (<65) in their responses to intervention.
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Relationship among outcomes after surgery

The multidimensional phenomenon of pain may affect patient’s physical,
aflective and behavioral reaction {Melzack 2003) which results in changes in the
patient’s pain perception, attitude and cmotion. Lazarus and Folkmans (1984)
suggested that anxiely reflects tension created by a reduced cognitive ability to
assign full meaning to stressful events such as injury and surgery. Carr (2000;
2003) further confirmed that anxiety level is a predictive factor for post-operative
pain. In view of sleep satisfaction and pain. evidcnce supports that sieep
disturbance is a common problem for hospitalized patients, especially after
surgery characterized by wakefulness and pain (Kain & Caldwell, 2003; Gabor,
2003). In addition, studies have reported that patients’ belieis on ingesting
analgesics and their reluctance to report pain were important barriers to effective
pain management and consequently affect patient’s pain behaviour (Chung,
French & Chan, 1999, Carr, 2000; 2007, Meuser et al., 2001; Chung et al.. 2003;
Leung & Chung, 2008). In view of self efficacy and anxiety, Gammon &
Mulholland (1996) Pellino et al (1998) supported that surgical patients undergo
many physically and psychologically stressful and compromising events and
patients with higher self efficacy demonstrated better coping with this stressful
even! and reduce their post-operative anxiety. In this study, in order to explore
and confirm the rclationships among outcomes variables (pain, anxiety. sleep
satisfaction and pain barrier and self efficacy), a Pearson’s correlation test was
used to test the relationships among these variables on T3 (day 7). In addition,
Multiple Regressions was conducted to investigate the variance of pain as
affected by self —efficacy and pain barrier. In the regressions test. dependent

variable was the day 7 VAS pain level while independent variables are Day 7 sell
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efficacy score and day 7 pain barrier score. Further, Multiple Regressions was
conducted to investigate the variance of anxiety by the eftect of self —efficacy and
pain barrier. In regressions test, dependent variable was the day 7 STAI anxiety
score while independent variables are Day 7 self efficacy score and day 7 pain

barrier score.
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Process Evaluation

Besides the evaluation of outcome-focused measurement, process evaluation
was used to examine the perceived benefit and limitation of the educational
intervention. It is a strategy for addressing the questions of why and how the
intervention works. To understand the participants’ perceptions and experience of
the intervention, a telephone interview was conducted on a purbosive sample of
15 patients from the experimental group one month after surgery.

The aim of the process evaluation was to collect information regarding
participants’ perceptions of the benefits and the perceived limitations of the
educational intervention and of the components contributing to its success.
Information collected from the interviews enabled the researcher to explain why
and how the intervention worked. In addition, it may help the researcher to
understand the strengths and limitations of C-BEI and make suggestions for

further improvement in future studies.
Methodology of the Process Evaluation

An individual telephone interview was used to collect data. The rationale of
adopting telephone interview is due to the consideration that the participants were
not fully recovered and could not travel back for a face-to-face interview. Besides,
in the pilot study, the participants refused to return for an interview, instead they
agreed to have a telephone interview one month after the surgery. Pilot and Beck

(2008) suggests that a telephone interview can be a convenient and feasible
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method of collecting information if the interview is short and specific and the
researcher has had prior personal contact with the participants.

Interview guidelines were developed to guide the researcher in conducting the
interviews consistently. The interview was semi-structured using open-ended
questions, which cncouraged interactive involvement from the informants to
promote the emergence of new ideas during the interviews (Fontana & Frey,
1998). The questions in the interview guidelines (Appendix 22) were derived
from the literature dealing with process evaluation {Stdani & Braden, 1998). The
telephone interviews were conducted by the RA one month atter participants
were discharged from the hospital. The time of data collection ensured that
participants had gone through the experience of the intervention and that their
memory of it was still fresh.

A purposive sample of 15 patients was recruited from the experimental group.
Participants were identified from the quantitative data analysis. Pain reduction
was one of the primary outcomes in this study. Five patients showing the greatest
reduction in pain, moderate reduction, and little reduction during their

hospitalization were respectively chosen for the telephone interview.

Data Collection

The telcphone interview was conducted by the RA and the interview lasted
from 23 to 35 minutes, or ended when patients believed they had exhausted their
description. All conversations were audio-taped by a telephone recorder. The
interview took the style of a normal conversation as directed by the interview
guideline (Appendix 22), which consisted of a serics of open-ended questions

presented in Cantonese, asking them about pain experience during their stay,
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from admission to discharge; the effect of the education program on their
perceived knowledge and behavior in coping with pain; and the factors they
believed were helpful in pain control. An example of the questions asked is ‘Can
you tell me your feelings about this educational session?’. This was followed by
other questions such as ‘Which part of the educational session did you regard as
important?’, ‘In what ways did you perceive it as useful or not useful?’, ‘what are
the factors facilitating or hindering the program’s delivery?’ Interviewing skills
such as probing were used to encourage patients to explain or elaborate their
experiences in more depth.

The RA also took written notes to document what she had heard, together
with tones and mood of voice of the patients during the telephone interview to
achieve a comprehensive understanding of the data. To ensure the credibility of
the data, the RA reviewed the major points with each interviewee at the end of
the interview. and asked if the description truly reflected the participant’s

experience.

Process Evaluation Data Analysis

Content analysis was used to analyze the qualitative data collected from the
telephone interviews. Data were analyzed concurrently with data collection.
Content analysis is a method for categorizing the content of narrative
communications in a systematic and objective fashion (Sandelowski, 2000). The
analysis of this study was guided by the steps suggested by Berg (2007).
Interviews were transcribed verbatim. The researchers read informants” oral
transcripts in order to obtain a feel for them. Each transcript was then read line-

by-line again. From each transcript, significant statements and phrases or



commonalities among the data that directly pertained to the study objectives were
extracted and coded. Codes were used to describe various dimensions of
experiences perceived by the informants. Furthermore, the researcher condensed
the codes with similar meaning and organized them into descriptive subcategories.
Similar subcategories were then condensed into main categories or main themes.
Translation into English was undertaken at the conclusion of the analysis
(Sandelowski, 2000; Morse & Field, 1995). Appendix 23 provides an example of
the process of analysis and provides an illustration of how categories and themes
were generated from the verbatim transcription.

In order to ensure the consistency, neutrality, and credibility of the data,
several measures were adopted. First, an interview guide was used to maintain
the consistency of the interview process itsel{. Sccond, only one RA did all the
interviews. She was trained to do the telephone interview and was asked not to
have any preconceived beliefs and opinion about the patients® pain or feeling
(Bracketing). Bracketing refers to a process of identifying and holding in
abeyance any preconceived beliels and opinions about the phenomenon under
study (Polit & Beck, 2008). By the above measures, the consistency and
neutrality was maintained (Lincolin & Guba, 1985). Third, the researcher and one
supervisor who is familiar with qualitative research and content analysis.
analyzed the transcripts independently to identify significant statements and did
their own separate coding. Bracketing was also applied during data analysis. The
transcribed information was read and re-read. Tapes were listened to several
times and checked against the verbatim transcript. Both researcher and supervisor
developed categorization schemes independently. The main categories were then

compared. If similar categories and subcategories were identified, there was a
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strong possibility that the original categorical system had “credibility” (Lincolin
& Guba, 1985). There were minor differences among the interpretations of
meaning by the researcher and the supervisor, which were mainly related to their

choice of words. These were discussed unti! a consensus was reached.
Summary

This chapter presented the methodology of the main study. The methods used
for outcomes evaluation, aims, objectives, and hypotheses, and rationale for
choosing the design. sampling, and measures adopted at the outcomes and
process evaluation were described and discussed.

Data analysis was performed by the outcomes evaluation and the process
evaluation. For the outcomes evaluation, the repeated measures ANOVA was
used 1o test the ouicomes of pain level, anxiety, sleep satisfaction, self-efficacy,
and quality of life during hospitalization (T0 to T3) and across three months (T0
to T5). The independent t- test was used to detect the group difference for
continuous variables such as pain barrier score and length of stay at T3. The non-
parametric test such as the Chi-square test was used to test the group difference
for variables (analgesic use), while the Mann Whitney test was used to detect the
between-group difference for the subscale analysis of the self-efficacy of pain
management.

For the process evaluation, an individual semi-structured telephone interview

was used to collect data, and content analysis was used for data analysis.
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CHAPTER 6 - RESULTS
Introduction

This chapter presents the results of the main study, which examines the
effectiveness of a tailor-made cognitive-behavioral educational intervention (C-BEJ])
on patients who undergo surgery for limb tractures during hospitalization (10 to T3)
across three months (TO to T5).

The chapter consists of three sections. The first section describes the recruitment
of participants and the general characteristics in terms of demographie, clinical, and
baseline outcome variables between intervention and control groups. The second
section presents the results of the statistical analyses undertaken to test the
hypotheses. The short-term outcomes on level of pain (Visual Analogue Pain Scale,
VAR), level of anxiety {State-Trait Anxiety Inventory, STAI), sleep satisfaction, pain
barrier scale, frequency of analgesic use, and self-efficacy in pain management were
evaluated. These variables were measured at TO (1 day before surgery), and T1 (day
2), T2 (day 4), and T3 (day 7) after surgery. The total length of stay in hospital was
also compared between the two groups. Long-term outcomes, including pain, anxiety,
sleep satisfaction and health-related quality of life {(SF36), were evaluated across
three months, and were measured at T0, T4 (one month) and T35 (three months} after

surgery. The findings are presented to cover both short-term (across seven days) and



long-term (across three months) so as to grasp the whole picture and interpret the

effects of the C-BEI on patients during their stay in the acute hospital and during

their rehabilitation period afterwards.

The Characteristics of Participants

Subject Recruitment

Data collection lasted for 16 months, from November 2005 to March 2007. Two
hundred and twenty-six patients with limb fractures were assessed for eligibility.
Forty-six (20%) did not meet the eligibility criteria, mainly because they had
emergency operations during the night (9 pm to 9 am ) when the researcher was
unavailable (n=16); operations were cancelled (n=10) or patients were found to
suffer from other serious conditions such as rib fractures, multiple fractures, or head
injuries (n=20). Forty patients (18%) refused to participate because they were not
interested in the study, or because they asserted that they were too tired or not well
enough to take part. Eventually 140 eligible patients agreed to participate and 125
completed the intervention. The reasons for the drop-out before the intervention in
the experimental group were: (i) haemodynamic instability (blood pressure lower
than the normal range) barring attendance at the C-BEI (n=2), (i) pending

operations were cancelled (n=3), and (iii) participants transferring to emergency
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operations or other units before attending the C-BEI (n=3). The reasons for the
drop-out rate in the control group were similar. Pending operations were cancelled
because it was decided to use an alternative non-surgical approach to treatment (n=4)
and three patients transferred to other units or private hospitals for surgery.
Attrition Rate

The bascline data were collected from 125 Chinese limb-fractured patients who
agreed to participate in the study. All 125 participants completed the data collection
during hospitalization. A total of six participants could not be contacted for follow up
at one month and eight participants could not be contacted for follow up at three
months. The drop out rate was 4.8% at one month and 7.2% at three months, There
was ne significant difference between the experimental group and control group in
term of numbers and the reasons for drop-out were similar. The reasons for drop-out
included ‘moved out to nursing home’, *lived or worked in China’. and ‘lost contact’.
Comparison was done between the patients who completed the study and who
dropped out in term of baseline characteristic, demographic and clinical
characteristic; there were no significant difference between them.

Figure 6 presents a flowchart of recruitment. Data analysis was performed

using the intention to treat method. The missing continuous data (incomplete data

caused by missing follow-up or loss of contact) were adjusted by the average change
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before and after the missing value or by the carrying-forward method. A recruitment

status flowchart 1s shown as follows.

Figure 6 Flowchart of recruitment
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Baseline Characteristics of the Participants

Of 125 participants, the majority of participants were male (68 %), married
(79%), full-time employed (47 %), received secondary-school cducation (52%),
with a mean hospitalization of 8.96 days. All participants had single-limb fractures
and their operations involved internal fixation with nail, pin, and plate. There were
no signiticant different in injury type indicating similar severity of fracture. There
was no signiticant different between groups in term of injury sites as well although
26% of paticents suffered from upper limb injury and 74 % of patients suffered
trom lower imb injury. The reasons for sustained injury were mainly falls (62%),

vehicle accidents (10%), or sports injuries (10%).

Chi-square tests were used to detect differences in demographic and clinical
variables such as gender, marital status, education level, and mechanism of injury.
A t-test was performed on continuous variables such as age and other outcome
variables. Normal Q-Q plots and Kolomogorov-Smirnow statistics were used to
check the distribution of continuous data before analysis by t- test. All variables
were distributed in a reasonably normal way as presented in Normal Q-Q plots or
Kolomogorov-Smirnow statistics. T-tests were used to detect ditferences at TO (one
day before surgery) in pain barrier, pain VAS, anxiety, sleep satisfaction, and
sclf-efficacy and SF36 scores. The results showed that there were no statistically
significant diffcrences in demographic characteristics (age, gender. marital status,

religion, education level, and employment status), clinical characteristic (injury site
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and mechanism of injury) and baseline outcome measures (pain VAS, STAL sleep

satisfaction, pain barriers, general self-efficacy, PCS of SF36, and MCS of SF 36)

between the experimental group and control group. Tables 7 and & summarize the

findings. Table 7 shows the baseline outcome variables of participants groups

while Table § shows the demographic and clinical characteristics of the

participants,

Table 7. Baseline outecome measurcs for participants

Baseline All Experimental Contrel p t 95%

measures participants N=62 N=63 value value Confident
Mean (SD) Mean (¢ interval of

(SD) test) the
difference

Pain barrier ~ 15.97 (5.45) 15.97 (5.65) 15.98 99 -017  -195101.92

{0-35) (5.27)

Pain VAS 59(18.8) 56.7 (13) 61.1(23) 2 -1.1 -11.0t0 2.3

(0-100)

STAT 53.06 (13.6) 50.82(10.9) 55.27 07 -1.84  -9.23 w0 .33

(15.6)

(20-80)

Sleep 2.63(1.2) 2.74(1.19) 2.52 32 48 -.21 to .64

satisfaction (1.23)

(I-6 )

Selt-cfficacy 26.17 (6.57) 2645 (6.7) 259 88 16 -1.8510 2.66

(11-44) (6.4)

PCS 49.3(12.84) 49.23(12.34) 49.39 95 -3.02 -4.72t04.41

(0-100) (13.42)

MCS 52.7(7.32)  52.83(6.78) 52.62 .88 =009  -2.40t0 2.8]

(0-100) (7.87)
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Table 8. Demographic and clinical characteristics of participants

All Experimental (C-BET)  Control p*
participants N=62 n (%) N=63 n(%)

N=125

n(%)
Age 544 (18) 51.69(17.09)
7. : 095*
Mean (SD) 57.08(18.6) 9
Gender
Male 68 (54.4%) 31(50%0) 37(58.7%) d#
Female 57 (45.6 %) 31(50%) 26{41.3%)
Marital séatus 63 #
Married 99 (79.2%} 49 (79.0%) 50(79.4%;)
Single 26 20.8 %) 13 (20.9%) 13(20.6%)
Financial status 44 #
Good 10 (8%) 4 (6.3%) 6(9.5%)
Average 99 (79.2%) 52 (83.9%) 47(74.6%)
Poor 16 (12.8%) 6 (9.7%) 10(15.9%)
Religion A2
Yes 20 (16%) 9(14.5%) 11{17.5%)
No 105 (84%) 33(85.5%) 52(82.5%)
Education level 244
Less than Primary 29 (23.2%) 10(16.1%) 19(30.2%)
Primary level 26 (20.8%) 13(21.0%) 13(20.6%)
Secondary level 65 (52%) 37(39.7%%) 28(44.4%)
University level o Sy %
or above 5 (4%) 2(3.2%) 3(4.8%)
Employment 095 #
status
Employed 59 (47.2%) 39(62.9%) 28(44.5%)
Retired 39 (31.2%) 13(21.0%) 26(41.3%)
Unemployed 3(2.4%) 2(3.2%) 1(1.6%)
Employed 59 (47.2%) 39(62.9%) 28(44.5%)
Others 16 (12.8%)  8(12.9%) 8(12.6%)
Injury type 69 #
MVA (motor o o 579
vehicle accident) 13 (10.4%) 2(8.1%) 8(12.7%)
Industrial 11 (8.8%) 4(6.5%) F(11.1%)
Sport 16 (12.8%) 9(14.5%) 7(11.1%)
Fall 78 (62.4%) 42(67.9% 36(57.2%)
Others 6(4.8%) 2{3.2%) 46.5%)
Injury site
E;;'i’r)“mb 32 (26) 15( 12) 17(13.6) 448
gl $3(74) 47(3?1_3) 46(36.8) -
* by two independent t-test # by ¥ test
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Testing of Hypotheses

Testing of Hypothesis 1 : The effect of intervention on pain barrier during

hospitalization

An independent sample t-test was conducted to compare the pain barrier score
for the experimental and control groups. There was no significant difference between
experimental and control groups at T'0 (pre-surgery). In T3 (day 7 after surgery),
there was significant difference in pain barrier score for the experimental group with
the mean (M) =11.98, SD=14.92) and control group (M=14.95, SD =5.69); t (123}
=-3.04, p=.003). The magnitude of the difference in the means was moderate {eta
squared=.07). Table 9 shows the result in deftail.

Chi-square test was performed on a binary variable aboul participants’ attitudes
towards intention to use analgesics when facing further severc pain. There was no
significant difference between the experimental and control groups. In a post-test at
day 7. the experimental group had a statistically higher frequency of taking stronger
analgesics if they had further severe pain. p= <.001. Table 10 shows the results in

detail.

In summary, participants of the experimental group had statistically tess pain
barrier score during hospitalization and statistically higher intention to request
stronger analgesic when faced with strong pain. Therefore, Hypothesis 1 was

supported.
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Table 9. The results of t-test of pain barrier score

Experimental Control tvalue 95%
group group value Confident
Mean (SD) Mean (SD) interval
of the
difference
TO(Prc-surgery) 15.97 (5.65) 15.98 987 -.017 -1.9510
0-35 (5.27) 1.92
T3 (day 7) 11.98 (5.2) 14.95 3 -3.04 -4.9to
(5.69) -1.03

Table 10. Results of X2 test on participants’ attitude to stronger analgesic

Experimental Control group P value
group n=62 (X test )
n=62 Number (%)
Number (%)
Pretest (baseline) Yes 40 (32.3%) 38 (30.6%)
Will take stronger
analgesic if 43
necessary No 22 (17.7%) 24 (19.4%)
Posttest (D7) Yes 55 (44%) 35 (28.6%)
Will take stronger <001
analgesic if
necessary No 7 (5.6%) 27(21.8)
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Testing of Hypothesis 2 : The effect of intervention on the visual analogue pain

level across seven days and across three months

The level of pain as measured by VAS was measured at TO (pre-surgery), T1
(day 2), T2 (day 4), T3 (day 7), T4 (one month) and T5 (three months) after surgery.
The VAS pain level with zero being ‘no pain’ and 100 being ‘most intense pain’

Repeated measure ANOVA was used to test the group difference of VAS for
short term during hospitalization at four time points: TO ( pre-surgery) , T1 (day 2),
T2 (day 4) and T3 (day 7) as well as longer-term effect at six further times: TO, T1,
T2, T3, T4 (one month), and TS (three months) after surgery as perceived by the
participants. The mean scores of experimental groups from TO (pre-surgery) to TS5
(three months) were 55.8, 46.0, 29.8, 22.7, 32.7, and 19 while the mean scores were
61.1,54.1,42.7, 30.8, 32.7, and 17.9 for the control group.

From the analysis, the Mauchly test of sphericity was significant (p <.001),
indicating that these data violate the assumption of the univariate approach to
repeated measures of variance. Wilks’s Lambda was suggested for report (Pallant,
2003). Regarding VAS pain during hospitalization (T0 (pre-surgery) to T3 (day 7),
the two groups differed significantly on VAS across time from T0 to T3 (F (1, 123) =
9.46, p=.003 ).

Within-subject tests showed a significant time effect (F (3, 121) = 5.43,
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P=.002) indicating a significant time effect for both groups. The change in VAS over
time between both groups was significantly different, with an interaction effect of
(F (3,121}=4.17, P=0.008).

When the outcome across three months (TO to T5) was examined, the results
were not consistent with the short-term effect (TC to T3), with VAS decreasing in
both groups from T1 to TS with a significant time effect (F (5, 119) =132.3, p <0.001)
and also a non-significant interaction effect between the experimental and control
groups I (5,119) =1.25, p=29. Further, therc was no significant difference between
the experimental and control groups with between-subject effect, F (1,123) = 2.26,
p=.14

Post hoc test with Turkey test and pairwise comparison was performed to find
out which time slots showed significant impact by the cducational intervention, The
results reviewed that the interaction effect was maximum at day 4 and day 7 for the
experimental group.

In summary, participants of the experimental group had statistically less pain
during hospitalization from TO {pre-surgery) to T3 (day 7), bul there was no
significant difference between the experimental and control groups across thrce
meonths from TO ( pre-surgery) to TS (three months) after surgery. Therefore

Hypothesis 2 was partially supported for short term only.
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Figure 7 VAS pain level across 3 months
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Testing of Hypothesis 3 : The effect of intervention on the anxiety level across

seven days and across three months

The level of anxiety as measured by STAI was measured at TO (pre-surgery),
T1 (day 2), T2 (day 4), T3 (day 7), T4 (one month) and TS5 (three months) after
surgery. The total score of STAI ranged from 20 (no anxiety) to 80 (highest anxiety).
Figure 8 shows the pattern of change or anxiety of each study group across time.
Repeated measure ANOVA was used to test the group difference of the anxiety score
for short-term outcomes during hospitalization at four points of timc: TO
(pre-swrgery), T1 (day 2), T2 (day 4) and T3 (day 7), as well as longer-term effect at
six time points: TO, T1, T2, T3, T4 (one month), and T3 (three months) as perceived
by the participants. The mean STAI from TO to TS for the experimental group were
50.82,43.97,38.1, and 37.65, 37.89 and 36.14 while the mean score of STAIT for the
control group were 55.27, 52.44, 47.38, 44,87, 40.89 and 35.71 respectively.

Regarding STAI outcomes during hospitalization TO (pre-surgery) to T3 (day
7), the two groups differed significantly on STAI across time from TO to T3,
F (1, 123) =12.9, p = <.001. The within-subject effect showed a significant
difference with time effect ( F (3.121) =8.9, p =<.001) and interaction effect

(F (3. 121) =25.8, p <.001).
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Regarding the STAT outcome across three months (TO 1o TS), the results were
consistent with the short-term effect (TO to T3), with STAI decreasing in both groups
from T1 to TS5 with a significant time effect (F (5, 119) =71.19, p <.001), and also a
significant interaction cffect (F (5,119) =3.1, p=.011) between the experimental and
control groups. The standard effect size {partial eta square) was .074 and observed
power was .87. The results reviewed the moderate effect size of the STAI outcomes.
Further, the between-subjects effect was F (1,123) =9.79, p= .002, showing a
significant difference between the experimental and control groups. Post hoc test
with Turkey test and pair wise comparison was performed to find cut which time
sfots showed significant impact by the educational intervention. The results reviewed
that the interaction effect was maximum at day 2, day 4 and day 7 for the

experimental group.

In summary, participants of the experimental group had statisticaily less
anxiety during hospitalization from TO (pre-surgery) to T3 (day 7) and across three
months from TO (pre-surgery) to TS (three months) after surgery. Thus, Hypothesis 3

was supported.
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STAI outcomes across three months

Figure 8.

Anxiety level across 3 months
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Testing of Hypothesis 4 : The effect of intervention on the sleep satisfaction

level across seven days and across three months

The sleep satisfaction as measured by a 6-point Likert scale was used at T0
(pre-surgery), T1 (day 2), T2 {day 4), T3 (day 7)., T4 (one month) and T5 (three
months} after surgery. The scale of 1 indicates ‘least satisﬁedl with sleep” and 6
indicate *extremely satisfied with sleep. The mean scores of sleep satisfaction of the
experimental group from TO (pre-surgery) to TS (three months) were 2.82, 3.52, 4.34,
4.26,4.71, and 4.84 for the experimental group while the mean scores were 2.54,
3.11,3.43, 3.84 .4.52, and 4.7 for the control group.

Repeated measure ANOVA was used to test the group difference of sleep
satisfaction for short-term outcomes at four points of time: T0 (pre-surgery), T1 (day
2), T2 (day 4) and T3 (day 7), as well as longer-term etfect at six further points: TO,
T1, 712, T3, T4 (one month), and T3 (three months) as perceived by the participants.
Figure 9 shows the pattern of change or sleep satisfaction of each study group across
time. Both groups experienced increased sleep satisfaction over time. However, the
experimental group experienced better sleep satisfaction over time when compared
with the contro] group.

Across seven days, the within-group effect on the sleep-satisfaction outcome

showed that sleep satisfaction increased in both groups from TO to T3 with time
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effect, F(3,121) =54.9, p < .001; the inferaction etfect was F(3, 121) =3.85, p = .011,
indicating that the change in sleep satisfaction across seven days in both groups was
significantly different. There were also significant group differences between the
experimental and control groups in between-subject effects, F (1,123) =10.88,
p=.001.

Across three months, sleep satisfaction increased in both groups from T1 to T5
with significant time effect (F (5, 119) =71.19, p <.001). In addition, there was also
significant difference in the within-group and between-group comparison with the
interaction effect (F (5, 119) =3.1, p= .011) and between-group effect ( F (1, 123)
=9.79, p = .002 }, respectively. The standard effect size (partial eta square ) was .079.
[t was also noted that there was a slight decline in sleep satisfaction (with the mean
score fatling from 4.34 (o 4.26 between T2 (day 4) and T3 (day 7) for the
experimental group. Post hoc test with Turkey test and pairwise comparison was
performed to find out which time slots are influenced by the educational intervention.
The results reviewed that the interaction effect was maximum at day 4 and day 7 for
the experimental group.

In summary, participants of the experimental group had statistically better
sleep satisfaction during hospitalization from TO {pre-surgery) to T3 (day 7) after

surgery and across three months (from TO to T3, three months) after surgery. Thus,
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Hypothesis 4 was supported.

Figure 9 Sleep satisfaction outcomes across three months
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Testing of Hypothesis 5: The effect of intervention on the self-efficacy of pain

management across three months

The level of self-efficacy as measured by General Self-efficacy (GES) was
measured at TO (pre-surgery), T3 (day 7)., T4 (one month) and T5 (three months)
after surgery. The sum of GES ranged from 11 to 44, with 11 as “worst self-efficacy’
and 44 highest self-efticacy. The mean scores of GES at TO, T3, T4 and TS5 were
26.45, 27.05, 27.34, and 28.44 for the experimental group while the mcan scores
were 25.89, 25,50, 25.44 and 25.94 for the control group.

Repeated measure ANOVA was used to test the within-group and
between-group difference in general self-efficacy across three months at four points:
TO (pre-surgery) , T3 ( day 7) , T4 {(one month) and T3 (three months). Figure 10
shows the pattern of change of self-efficacy of cach study group across time. Both
groups expericnced increased self-efficacy over time,

In the between-group comparison. therc were significant group differences
between the experimental and control groups, F (1,123) =4.25, p =0.048. The
experimental group experienced increased self-efficacy over time, while the countrol
group experienced decreased self-efficacy from TO to T4 (one month) and then

started to increasc from T4 to T3. .
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In the within-group comparison, there was no significant difference between the
experimental and control groups across time (F (3, 121) =1.33, p =.27) and
interaction effect was (F (3,121) =81, p = .49), also indicating no intervention effect
on the self-efficacy scale.

The Mann-Whitney U test was used to check the group difference on an extra
item of a 4-point Likert scale for self-efficacy in pain management at T3 (day 7), T4
(one month) and TS5 (three months), and only T3 (day 7) and showed a significant
difference between groups. The experimental group had a statistically higher score

on self-efficacy in pain management at T3 (day 7) with p =.011.

In summary, although participants of the experimental group had statistically
higher self-efficacy at T3 (day 7) as evidenced by the Mann-Whitney test, there was
no significant difference (no interaction effect) between the experimental and contro}
groups across three months from TO (pre-surgery) to TS (three months) after surgery.

Therefore Hypothesis 5 was not supported.
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Figure 10.

General self-efficacy (GSE) scales across three months

SES scale

29 .

28
27
26
25
24
23

self efficacy

¥
B S e
=5

el

pre-surgery day7/ 1 month 3 month
time

| —e— experimental —a— control |




Testing of Hypothesis 6: The effect of intervention on health-related quality of life

in terms of physical and psychological dimensions across three months

The data were computed and transformed according to the SF36 User Manual
(Physical & Mental Health Summary Scales: a Manual for Users of Version 1, 2001).
The transformed scores were calculated in terms of a physical health summary
component (PCS} and a mental health summary component (MCS) for a Chinese
population (Lam et al., 2005).

In addition, ant independent sample t- test was run using transtormed scores of
eight dimensions to detect the difference between the experimental group and the
control group. Table 11 below shows the mean scores of the eight dimensions of
SF36, and the t-test also revealed no difference between groups. Table 12 shows the

mean scores of PCS and MCS in detail.
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Figure 11 Physical health component summary (PCS) across 3 months
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Table 11 Mean score of eight dimensions of SF 36

TO T4 TS p value
Ttestat TS
Mean (SD) Mean (SD) Mean (SD)

Physical
Functioning
Experimental 83.28(27.85) 41.39(28.46) 61.97(25.89) 35
Control 87.94(27.67) 44.13(28.59) 56.03(28.43)
Role Physical 95
FExperimental 87.30(32.48) 11.07(34.32) 46.31(51.61)
Control 86.90(31.39) 20.24(38.85) 32.94(45.53)
Bedily Pain 33
Experimental 89.59(16.69) 62.03(25.28) 75.81(23.08)
Control 02.82(19.67) 66.62(28.23) 74.89(25.97)
General Health 76
Experimental 59.16(20.20) 58.62(20.86) 60.77(18.51)
Control 60.27(20.09) 57.03(18.67) 57.35(19.35)
Vitality 57
Experimental 64.75(14.45) 65.16(20.23) 68.93(16.41)
Control 66.19(13.64) 61.83(14.57) 65.32(21.21)
Social

47
Functioning
Experimental 89.14(18.33) 45.08(27.70) 66.39(29.01)
Control 87.50(15.06) 55.36(29.50) 55.75(32.13)
Role Emotional 58
Experimental 92.90(23.66) 49.73(52.22) 71.04(103.54)
Control 89.42(29.22) 47.09(45.45) 58.73(47.03)
Mental Health T2
Experimental 71.21(14.01) 69.90(21.98) 72.79(16.55)
Control 72.13(14.21) 68.51(15.47) 72.63(18.96)
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Repeated measure ANOVA was used to test the within-group and
between-group differences of PCS and MCS across three months at three points: TO
(pre-surgery). T4 (one month) and T5 (three months). In the between-subjects effect,
there were no significant group differences between intervention and control groups
in terms of PCS and MCS components.

Physical health summary coniponent

In the between-subjects effect, there was no significant difference on physical
health between the experimental and control groups (F (1,124) = 1.68, p = .2 ) across
three months. In respect of the within-subject effect test with main effect for time (F
(2,122) =11.9, p<..001), both groups improved in the PCS across the three months

but with no interaction effect { F (2, 122) =1.72, p = .18 ).

Mental health summary component

In the between-subjects effect, there was 1o significant difference, F (1,124) =
1.68 P <.2, while the within-subject effect indicated significant difference in time
effect, F (2,122) =11.9, p <.001, but no interaction effect: F (2, 122)=1.72, p =.1§;
the finding indicates that both groups improved the MCS across time although the

MCS of the experimental group had a better score than the control group at T5 (52.4
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VS 47.6). The mean scores of PCS and MCS are summarized in Table 12

Table 12 Mean scores of PCS and MCS of SF36 at TO, T4, and T 5

Variables Experimental Control group  p value 95% confident
group Mean (SDD) Ttestat TS  Interval of the
Mean (8§D) difference
T0 PCS 4923 (12.3) 49.38 (13.53) 95 -4.72t0 4.40
T4 PCS 27.95 (12.44) 26.23 (14.42) A48 -3.1010 6.41
T5 PCS 34.69 (13.71) 36.17 (14.19) 56 -6.64 to 3.24
TO MCS 52.83 (6.78) 52.83 (7.77) 99 -2.40 to0 2.81
T4 MCS 47.86 (9.43) 47.86 (10.71) o8 -3.4910 3.64
T5 MCS 52.4(15.32) 47.57(14.22) 06 -32t0 10.11
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Testing of Hypothesis7 : The effect of intervention on analgesic use during

hospitalization

The Fisher’s exact test on the binary variable of requesting analgesics was
compared between groups at TO (pre-surgery), 11 (day 2), T2 (day 4), and T3 (day 7).
From surgery up to day 2 after surgery, an intramuscular (IMI) analgesic was
provided on request. From day 3, an oral analgesic was provided four times a day as
routine. The patient’s behavior in respect of analgesic use was reflected by the
frequency of IMI requests. There was no significant difference for both groups at TO,
T2, and T3 (Chi-square test, P value ranges from .1 to .3). However, at T1 (two days
after surgery), there was a significant difference between groups (Chi-square test,

p <.001), the experimental group made more requests for IMI of analgesic

than the control group.
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Testing Hypothesis 8: The effect of intervention on the length of stay during
hospitalization

An independent t-test was performed to assess the group difference in length of
stay. There were no significant differences in length of stay (1, -1.58, p =.12) between
the experimental and control groups, although the result favored the former. The
mean length of stay of the experimental and control groups was 8.1 days (SD 5.8)
and 10.1 days (7.3). and the median length of stay of the experimental and control
group was scven days and cight days. respectively. Two participants in the
experimental group and 11 in the control group extended their length of stay in
another rchabilitation hospital for further care. The median length of stay of these 13

patients in the rehabilitation unit was 20 days.

Table 13 summarized the means (SD) of outcome variables and P value
between the experimental and control groups across 7 days while table 14 showed
the means of outcomes variables and P value between the experimental and control

groups across thrce months.
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Table 13. All outcomes measured across seven days

Outcomes Experimental N=62 Control  N=63
Mean (SD) group group

T0 T1 T2 T3 TO Tl T2 T3 P value
Pain VAS 55.8 46.00 29.8 22.7 61.10 54.10 42.70 30.8 003
0-100) a3 @n a8 an | ey (21.2) (20.4) (21.2)
STAI 56,82 43.97 38.10 37.65 | 55.27 52.44 47.38 44.87 <.001%
(40-80) (10.9) (8.8) (865 {742) | (1563}  (17.34) (1496}  (14.53)
Sieep 2.82 352 4,34 4.26 2.54 3.11 3.43 3.84 <0.001%
satisfaction (127} (L.14) (87) (.01 | (1.33) (1.32) (1.07) (1.0}
(1-6)
Pain barrier 15.97 11.98 15.98 14.95 003¢
(0-35) (5.65) (5.2) | (527) (5.69)
Self-efficacy  26.45 27.05 | 25.89 25.50 32+
(11-44) (6.7) {5.4) (6.38) (3.37)
Pain efficacy  2.63 3.34 2.65 2.9 Ol @
(1-4) (0.75) 0.83) | (0.79) (0.69)

TO =1 day before surgery, T1= day 2, T2=day 4, T3=day 7, * Repeated measurc ANQVA
Significant at p<.05

@ Mann Whimey Utest [-fest
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Table 14. All outcomes measured across three months

Qutcomes Experimental N=62 Control N=63
Mean (SD) group group

T0 Tl T2 T3 T4 TS T@ Tl T2 T3 T4 T5 P value
Pain VAS 55.8 4600 298 227 a2g 19.00 61.10 54.10 42.70 308 327 17.50 14%
(0-100) 1.3 (21} (18} {17) (24.3) (12.2) (23) 21.2) (20.4) (21.2) (24.4) {20.3)
STAL 50.82 43.97 3810 3765 37.89 36.14 55.27 52.44 47.38 44,87 40.89 3571 <002+
(40-80) (10.9) (8.8) 8.6y (7.4 (9.41) (11.08) (15.63) (1734) (1496) (14.53) (11.9) (10.55)
Sleep .82 3.52 4.34 426 4,71 4.84 2.54 311 343 384 4.52 4.7 002+
satisfaction {L.27) {(L14) (37 (.01) {0.71) 0.79) (1.33) (L.32) {1.07) (1.0) (1.01) 0.89)
(16)
Pain bacrier  15.97 11.98 15.98 14.95 003t
(0-35) (5.6%) (5.2) (5.27) (5.69)
Self-efficacy  26.45 27.05 2734 28.44 25.89 25.50 25.44 25.94 LD48*
(1l-dd) {6.7) (5.4) (5.98) (6.2) (6.38) (5.3 (5.3 (5.83)
Pain cfficacy  2.63 334 3.37 37 2.65 291 31 3.33 01 @
(1-4) (0.75) {0.83) {0.71) 0.79) (0.79) (0.69) (0.86) {0.78)
PCS 49.23 27.94 34.69 49.39 26.29 36.38 99 >
{0-100) (12.33) (1244) (137 {6.38) {14.3) {14.18)
MCS 52.83 47.8 52.4 52.62 47.73 47,5 2
(0-100) (6.78) {9.43) (15.3) (7.87) {10.66)  (14.11)

TO = [ day before surgery, T1=day 2, T2=day 4, T3=day 7, T4 =1 month, TS =3 months * Repeated measure ANOVA @ Mann Whitney U test £-fest

Significant at p<.05
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Impact of CBEI on outcomes and Post —hoc test

Although the result of repeated measure ANOV A showed that the experimental
group had lower pain VAS, less anxiety level, better sleep satisfaction and better self
efficacy level across three months, the result did not indicate which time period is
different from other period. Thus, post —hoc test was conducted to identify which
specific time period differed and showed significant different. Turkey procedure test
was used and an overall o =.05 was set to allow a 5% chance of one or more false

rejections.

Table 15 summarized the post hoc test result and parameter of the outcomes
variables of Pain barrier, VAS pain level, ST.AI, sleep..

With reference to the table 15, it might be useful to interpret the impact of
intervention on outcomes at each time point. The result indicated that the
experimental group had less pain level, less anxiety and better sleep satisfaction
indicating the positive impact of intervention on short term outcomes.

In examine the effect size of of pain VAS, anxiety and sleep satisfaction and self
efficacy, partial eta squared ranged from 0.018 to .079, suggesting that the effect size
was small to moderate .

Table 16 summarized the ANOVA result in details. Of which within subject effect
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including time effect and interaction eftect are presented as well as the between
subject effect. The time at which the researcher assesses patients is the
within—subjects factor. The whole population is further divided into groups receiving
CBEI and usual care for the experimental group while usual care for the control
group. Using the repeated measure procedure, the researcher can test the null
hypotheses concerning the cxistence of effects of both within-subject and
between-subject factors. (Pallant, 2005) A within-subject comparison would be abie
to identify differential effects of the intervention (interaction effects) during

hospitalization (TO to T3) and across 3 months {T0 to T5) (Pallant, 2003) .

Table 15 Summary of post- hoc test and parameter of outcomes during

hospitalization
Variables P value Partial Effect size  Post —hoc test
Eta
squared
“Pain barrier 0.003 (1 test) 0.07 Moderate NA
WAS 0.14 (Between 018 Small effect
subject effect ) size Significant at D4
and D7
STAI 0.002 {Between 074 Moderate Significant at
subject effect ) effect size D2/D4/D7
Sleep (.002 (Between 074 Moderate Significant at D4 and
subject effect ) effectsize D
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Table 16 ANOVA result with within subject and between subject results

Variables P value (Time P value (Interaction P value (Between
effect ) cffect ) subject effect)

Pain VAS (TO-T3) .003 008 .003

Pain VAS (T0-T5) <.001 29 .14

STAL (T0-T3) <001 <.001 <.001

STAL(TO-T5) <.001 011 <002

Sleep satisfaction <.001 011 <001

(T0-T3)

Sleep satisfaction <.001 011 .002

(T0-T5)

Self efficacy (TO-T3) .66 18 32

Selt efficacy (TO-T3) .27 49 .048

Breathing Relaxation Exercise

The frequency of performing breathing relaxing exercise was recorded for the

experimental group only. From surgery up to T1 (day 2) after surgery, all participants

of the experimental group completed the breathing relaxing exercise. At T2 (day 4),

50 (80.6%) participants completed the assigned task (six cycles cach time and three

times per day). Five participants (8%) completed it two times per day while seven

participants {11%) completed it one time per day. At T3 (day 7), a majority of 75.8%

(n=47) participants completed the assigned task, eight (13%) complected it two times

while the remaining 11% (n=7) only completed one time of breathing relaxation

exercise.
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Further Data Analysis

Relationship among outcomes dafter surgery

The multidimensional phenomenon of pain may affect patients” physical,

affective, and behavioral reaction. which results in changes in the patients’ pain

perception, attitude, and emotion. To explore and confirm the relationships among

outcome variables (pain, anxicty, sleep satisfaction and pain barrier, and

self-efficacy), a Pearson’s correlation test was used to test the relationships among

these variables on T3 {day 7). According to the Pearson’s correlation test, therc

were medium negative corrclations (r=-.46) between anxicty and slecp satisfaction

and positive correlations between pain and anxiety (r= .52). Further. Pain had

moderate positive rclationship with pain barrier (r=.4).

Table 17. Pearson correlations among all patient outcomes at day 7

Val'iablcs VAS pain Pain STAI
barrier score
score

VAS pain i

Pain barrier score 40™ 1

STAI score 5o 42" |
Sleep satisfaction 33%x kL - 46%*

**correlation 1s significant at the 0.01 level (2-tailed)

*correlation is significant at the 0.05 level (2-tailed)
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Relationship among pain level, self efficacy and pain barrier

Multiple reg,réssion was conducted to investigate the variance of pain by increase
self —efficacy and decrease pain barrier. In regression test, dependent variable was
the day 7 VAS pain level while independent variable are Day 7 self efficacy score
and day 7 pain barrier score . The result indicated that Pain level was positively
corrclate to pain barrier but show negative minimal relationship to self efficacy. In
pain barrier, B=0.9 indicating that increasing pain bairier by 1 unit would increase
lunit (imm}) of VAS pain. In self efficacy, B=-.01, indicated that by increasing 10
units of Self efficacy score would decrease 1 unit ot VAS pain level. The regression

test indicated that the variance of pain level was highly affected by pain barrier.

Relationship among anxiety level, self efficacy and pain barrier

Multiple regression was conducted to investigate the variance of anxiety by increase
self-efficacy and decrease pain barrier. In regression test, dependent variable was the
day 7 STAI anxiety score while independent variable are Day 7 self efficacy score
and day 7 pain barricr score. The result indicated that STAT Anxiety level was
positively correlate to pain barricr but show negative corrclation to sélf efficacy.

In pain barrier, B=0.85 indicated that increasing pain barrier by 1 unit would
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increase 0.85 unit of STAI score. In self efficacy, B=-3.85, indicated that by
increasing lunit of self-eflicacy score would decrease 3.85 unit of STAI . The above
test indicate the variance of anxiety was highly affected by self - efficacy and

decrease pain barrier.

Sub group comparison

Multiple regressions was used to identify the Irisk factors affecting the
oulcomes of pain and anxiety from the independent variables of age, gender,
educational level, financial status, marital status, sitc of fracture, mechanism of
injury, and waiting time for operation. The model summary revealed that none of the

variables contributed to an impact on the pain outcomes (p = 0.3 10 0.7).

Gender Difference on Outcomes

A two-by-two between-group analysis of covariance was conducted to assess
the effectiveness of the intervention in reducing pain for male and female
participants. Educational intervention and gender were two independent variables.
The dependent variable was VAS on discharge. The baseline variable TO VAS was

adjusted. A similar analysis was applied to STAT. There was no significant difference
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betwecn males and females in their response to pain and pain barrier, STAI (p = .31
- (1.98). Table 18 summarizes the mean difference of pain barrier, VAS pain. and

STAI in detail.

Table 18 : Mean of pain barrier , VAS pain, and STAI between genders

Variables Male Female p value
Mean (SD) Mean (SD)

Experimental group Pain barrier 11.97 94.48) 12(5.95) 98

Control group Pain barrier 14,11 (6.14) 16.15(4.85) .98

Experimental group VAS  Pain 40(21.29)  44.19%(24.19) .76

Control group VAS Pain 48.65 (24.62) 52.69(22.9) .76
Experimental group STAI 37.65(6.2) 37.65(8.58) .31
Control group STAI 4538 (15.21) 4.15(13.17) .31

Test by two-way between group ANOVA

198



Comparison of age groups

A 2-by-2 between-group analysis of covariance was conducted to assess the
effectiveness of the intervention in reducing pain for different age groups — a
younger group (18-65) and an older one (over 65). The dependent variables used
were VAS, STAI and sleep satisfaction. The independent variables were the
educational intervention and age grouping. There was no significant difference
between younger and older age groups on the three dependent variables (P= 0.27 -
0.4).

However, sub-group analysis to detect the difference in the pain barrier score
between younger and older age group, a significant difference was found in the
younger age group. As sumimarized in the table 19, the younger age group had 2
statistically lower pain barrier score than the clder group.

Table 19  Between- age group comparisons of pain barrier score

Group Statistics
age grouping grouping N Mean Std. Deviation P value
younger than 635 baseline pain barrier score experimental 48 155831 5.84492 .93
control 33 15.4737 4.85874
discharge pain barrier score experimental 43 11.5625 5.42220 .05
control ig 13.8947 5.41664
tolder than 65 baseline pain barricr score experimental 14 17,2857 4.90570 18
control 25 16,7600 5.87566
discharge pain barrier score experimental 14 13.4286 432727 .65
cotitrol 25 16.5600/ 583152
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Summary of the Results for the Main Study

This chapter has reported the results of sample recruitment, sample
characteristics, and the effects of C-BEI on the post-operative outcomes of Chinese
traumatic limb fracture patients undergoing surgery. A total of 125 patients
participated in and completed the study. The attrition rate was about 7.2% at three
month. Of 125 participants, 62 were assigned to the experimental group and 63 to
the control group. The results revealed that there were no statistically significant
differences in any demographic, clinical, and baseline data between the experimental
and control groups. The short-term outcome measures (during hospitalization )
included pain barrier, VAS pain level, state anxiety, sleep satisfaction, and
self-efficacy scores, together with analgesic use and length of stay. The long-term
outcome measures included VAS pain level, state anxiety and sleep satisfaction
scores, self-efficacy, and quality of life across three months.

The overall results showed that the C-BEI was effective in terms of pain barrier
reduction, post-operative pain relief, anxiety reduction, and sleep satisfaction
promotion among patients with fractured limbs during the first week of
hospitalization after surgery. There was a statistically significantly higher frequency
of analgesic use at T1 (day 2) after surgery and better self-efficacy in pain

management at T3 (day 7) in the experimental group. There was no statistically
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signtficant ditference in total length of stay, although a shorter stay (8.1 days versus
10.1 days) was demonstrated in the experimental group.

As for the longer-term outcomes, the C-BEI was effective in terms of anxiety
reduction and improving sleep satisfaction. There were no statistically significant
differences in pain level or general self-efficacy scale across three mounths. There
was no statistically significant difference in physical or mental dimensions of
health-related quality of life (SF36), although the experimental group showed a
better score in the mental health dimension.

In examining treatment ctfect on gender, there was no significant difference
between difterent genders on the three dependent variables (pain barrier. pain, and
anxiety).

Table 13 and table 14 summarizes all mean scores, standard deviations, P
values, and statistical test used for each outcome variable across seven days and
across 3 months. Related to the hypotheses tesied, the main findings of this study,
which examined the effectiveness of CC-BEI on post-operative cutcomes of
Chinese patients with fractured limb, are highlighted as follows: The C-BE!
provided to Hong Kong Chinese patients who are undergoing surgery for fractured
limbs was effective and participants of experimental group demonstrated:

» Lower pain-barrier scores during hospitalization (T0 to T3);



s Less pain as measured by VAS during hospitalization (T0 to T3) only
o Less anxiety as measured by STAIL (C hi{lese version) during
hospitalization (T to T3} and across three months (T0 to T5);
o DBetter sleep satisfaction as measured on the sleep satisfaction scale
during T to T3 and across three months (T0 to T5);
¢ Higher self-efficacy in pain management as measured by the gencral
self-efficacy scale during hospitalization at (T0 to T3) but no
difference across three months (TO to TS);
¢ No statistically difference in health-related quality of Iife as measured
by SF-36 PCS and MCS across three months (T0 to T5) although the
MCS results favored the experimental group;;
» More acceptance of analgesics use as measured by the frequency of
use at day two during hospitalization only); and
s No statistically difference in length of hospital stays although the
results favored the cxperimental group.
To conclude, participant receiving C-BEI had greater improvement in reducing
pain score, pain level and anxiety level and improving sleep during hospitalization .
There were only longer term effect on anxiety reduction and sleep satisfaction. In

next chapter, the result of process evaluation is presented.
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CHAPTER 7 RESULTS OF PROCESS EVALUATION
Introduction

This chapter reports the results of the process evaluation. In this study,
educational intervention had two major components: knowledge related to pain
management and the use of analgesics after surgery; and the use of a breathing and
relaxation excreise. An educational booklet was provided to the participants upon
discharge as supplementary information, and all participants completed the
30-minute intervention once it started. Two patients cancelled the intervention owing,
to dizziness. The aim of the process evaluation was to understand participants’
perception on which educational intervention they found useful, which component(s)
of the intervention they found useful, and the benefits of the intervention. Data were
collected from telephone inferviews of 135 participants. This chapter begins with the
description of participants’ demographic and clinical characteristics. The categories
and subcategories generatec from the data will be presented with support from

verbatim interviews.

Participants’ Demographic and Clinical Characteristics

A purposive samplc of 15 participants was recruited from the experimental

group (N = 62), and was identified from the quantitative data analysis. Pain
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reduction was one of the primary outcomes in this study. Five patients with greatest
reduction of pain, moderate reduction of pain, and less reduction of pain during their
hospitalization were recruited for telephone interviews.

Majority of the participants were male (n =9, 60%) and married (n = 14,
80%), with a mean age of 48 (standard deviation [SD] = 20, range 36 to 68). Six
participants (40%) had education up to secondary level or above. Nine participants
(60%) were fully employed. Majority (n = 9, 60%) sustained hip or femur fractures
because of a fall, three participants (20%) from motor vehicle accidents, and three
participants (20%) from sports injuries (20%). Ten participants (67%) had internal
fixation of the lower limbs, including the hip and the femur; the rest had internal
fixation of upper limbs as their treatment. Generally, those who sustained fractures
because of motor vehicle accidents or sports injuries were younger‘(mean age of 42)
than those who sustained fractures because of a fall {mean age of 64). Their waiting
time for surgery ranged from 24 hours to 48 hours.

The demographic and clinical characteristics of the 15 participants were
similar to the participants of the main study. All patients had completed both

sessions of educational intervention during their hospitalization.



Analgesic Use and Breathing and Relaxation Skills

Of the five patients, majority (n = 12, 80%) demonstrated a high level of
participation, such as requesting for an analgesic on days 1 and 2 after the surgery.
All participants followed instructions to perform the breathing exercise for at least
six cycles three times a day on days 1 and 2. Three paticnis perlormed the breathing
exercises with more frequency on the first day after surgery. On day 4 after surgery,
owing to the provision of routine oral analgesics, only two patients { 13%) ordered
extra pain relief. All the patients accepted routine oral analgesics for their pain. Upon
discharge, all patients werc prescribed oraj analgesics for the pain. All of the
participants claimed that they tock analgesics regularly if they had pain. Their
median visual analog scale (VAS) pain level on discharge is about 40 mm during
movement and 20 mm at rest. However, the adherence rate to the breathing and
relaxation exercise also dropped to 80% (n=12) on day 4 and 73.3% (n = 11) on
day 7 and only 47% (n = 7) of participants regularly performed the breathing and
relaxation exercise for one month at home. The patients clainied that they normally
performed the exercise in the morning or before sleeping. Most of the patients (87%)

mentioned that they would take analgesics if they had succeeding pain.

205



Participants’ Perception of Educational Intervention

Three main categories were identified that describe participants’ perception on
the strength and limitations of educational intervention. Each category has
subcategories as illustrated in Table 20. The following describes each calegory and

subcalegories with support from participants’ verbatim interviews.

Table 20. Categories and Subcategories of Telephone Interviews

Categories Subcategories

Components of a successful intervention | Short duration
Conduct before surgery

Perceived benefits of the intervention Enhance knowledge in pain management
Clarify pain beliefs

Do no harm

Reduce pain

Promote sleep

Regain self-control

i Reasons for discontinuation of practice Did not feel the need to continue

Three major categories were identified from the interview data: components

of a successful intervention, perceived benefits of the intervention, and the reasons

for discontinuation of practice.
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Subcategories of ‘components of a successful intervention” included short
duration and conduct before surgery. Subcategories of ‘perceived benefits of the
intervention’ included ‘enhance knowledge in pain management’, “clarify pain
beliefs’, ‘do no harm’, ‘reduce pain’, ‘promote sleep’, and ‘regain self-control’.
Subcategories of ‘reasons for discontinuation of practice” included “did not feel the

need to continue’.

Results

Category 1: Components of a Successful Intervention
Conduct before Surgery
Participants identified components that contributed to the success of the

intervention, and majority was related to the timing and duration of the educational
intervention. They generally agreed that it was good that the intervention was
conducted before the surgery.
One participant said:

It was good to conduct the talk before surgery, I could self-practice the

breathing and relaxation exercise as instructed when I was not tired and

got used to it... then after surgery, I was very weak and tired... I could only

remember the key message she said.



Short Duration

Nine patients highlighted the importance of short and concise education
content. Because of their physical condition, they could not concentrate for long
periods.

One participant said:

Luckily, the nurse (researcher) only delivered brief educational content
because I was very tired after admission although I was eager to learn
anything to improve my condition (physical health and pain). I paid much
attention to her talk. Ilay in bed and listened to her talk. It was good that 1
did not feel any discomfort if I didn’t move my limb... The talk was short,
lasted for about half an hour (Informant 13).

Another participant said:
The exercise she taught was easy to understand. I could perform the

breathing and relaxation exercise right after her talk (Informant 1.)

Category 2: Perceived Benefits of the Intervention
Enhance Knowledge in Pain Management
Six participants reported the benefits of gaining better knowledge about pain

management after surgery. One participant said:



At the beginning, I was really anxious about my upcoming surgery and really
nervous about the pain that I would suffer. You can imagine that my operation was
not a simple one; the doctor put the pins inside my bone to secure the broken area
and it was painful. However, in my mind, analgesics are no good to my health. It is
Western medicine with some side effects. I would bear my pain as far as I could. 1
didn’t think I would request the analgesic if I did not receive the talk. After the talk, 1
gained more understanding related to the benefit of pain control, Analgesics are
good in reducing pain quickly especially during the acute period after surgery...

(Informant 8)

Clarify Pain Beliefs
Many participants commented that apart from understanding the importance
of using analgesics to manage their pain, the educational intervention a.lso helped
them clarify some of their misconception about using analgesics and helped change
their attitude toward using analgesics. One participant said:
The nurse (researcher) was good in clarifving my concept related to pain
management... In the past, I always thought that analgesics were not good
Jor the body (health) and it was better not to take it. After her concise

explanation, I understood the key things such as stopping pain are important
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to recovery. It helps me perform better during phvsiotherapy. Now I take the
analgesic before attending physiotherapy.
Another participant said:
She said that the analgesic was good to stop the pain and it ﬁas importanf to
speed up my recovery... I could move more during the rehabilitation exercise

with good pain control.

Do No Harm
All the participants expressed that the breathing and relaxation exercise was
easy to perform; one participant said:
The exercise is easy and does no harm; I didn 't feel any discomfort and didn’f
need to move much on my gffected limb, I can do it when [ was in a lying or
siﬂing position. (Informant 1)
Participants also perceived the breathing and relaxation exercise as safe with no
harm done to their body. One said:
I enjoy doing it (breathing and relaxation exercise) especially ut night. There
is no fear and no risk of doing hurm. At least I can do something (o muke

myself sleep better, (Informant 4)
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Participants expressed their appreciation of the educational intervention

because it improved their knowledge of pain management after surgery. They

believed that the breathing and relaxation exercise they learned was helpful for them

to reduce pain and regain self-control. One participant stated:

The breathing and relaxation exercise is good to keep me busy. I just focused

on the breathing part, which is good to reduce some of my anxiety. I felt

more relaxed and had the feeling of regaining some control of my body... At

least, I could do something to make myself beiter. I didn’t need to rely on

calling others. (Informant 4)

Reduce Pain

Nearly half of the participants mentioned that the breathing and relaxation

exercise was helpful in reducing pain. They felt more relaxed after performing it. A

participant said:

When I was transferred back to the ward afier surgery, I'really lost nearly all

of my control and no idea how to stop my pain. I remembered that I was

awakened by the pain in the middle of the night after surgery. I called the

nurse seeking for help and the nurse mentioned to me that the medicine was

not due yet. I closed my eves and did not know what to do. Suddenly, 1



remembered I could do the breathing and relaxation exercise, I did six cycles
then 1 fell asleep for a while. When the pain woke me ugain, it wus time for
my medicine. I particularly appreciated the usefulness of the relaxing
exercise in the first few days afler surgery. When I looked back at my acute
pain experience, it was still awful... something you could not stop... but al

least, I felt less pain and I could do something fo make it betier. (Informunt

3)

Another participant recalled:
The education provided me with knowledge of puin control by relaxing. With
a more relaxed mood, it appeared that [ suffered less pain although I still felt
some pain during body movement in the first three davs after surgery. With
the knowledge I attained, now I even teach my neighbors and friends fo

perform the breathing exercise... (Informant 9)

Promote Sleep
Majority of participants experienced a reduction in pain and believed that

pain relief could promote sleep. One patient said:

~J
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It was helpful to promote sleep. You know, we worried too much after

injury... surgery... going home, and then the uncertainty of long sick leave,

which might affect my future work... However, I feel much more relaxed after

the breathing exercise. Gradually I fell asleep. It became my habit now to

practice the breathing and relaxation exercise before sleep. (Informant 2)

Regain self-control

Nearly all patients mentioned that they were happy that they could do

something to speed up their recovery. This ability fostered the importance of

self-practice, which help them regain their self-efficacy and some self-control of

their body. A participant recalled:

The nurse who gave the talk was positive (o me. She encouraged me that 1

could help myself to reduce the pain by doing relaxation exercise whenever [

Jeel the need and at any time... That was really good. wanted to recover as

quickly as possible so I could walk again. 1 felt that I have regained some

self-control on my health and am not relying on nurses or doclors 10 do

everything... (Informant 4)

]
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Another participant said:
With the knowledge I gained, I seemed to be more stable in my mood and 1
knew my pain and the way to deal with it. I felr less stressed as I could do

something to make myself feel better... (Informant 1)

Category 3: Reasons for Discontinuation of Practice
Did Not Feel the Need to Continuie
Though all the participants adhere to the breathing and relaxation exercise during
hospitalization, about half of the participants discontinued the exercise one month
after the surgery. The participants said that it was mainly due to the reduced pain,
and they did not feel the need to continue the practice. A patient said:
I performed the breathing and relaxation exercise regularly during the firsi
week after discharge. However, I gradually decreased the frequency bit by
bit because 1 did not have much pain. I have returned to my usual life pattern
before the infury except I am on sick leave. I can do almost evervihing with
one hand now. (Informant 14)
Another patient said:
The intervention was useful during the first few days after surgery. When I

was discharged. I could not see much difference in whether I practiced it or



not. The mild pain I had did not bother me much. Then I gradually forgot
about it. I even forgot to take the medication... However, I will take
analgesics again if I am in great pain. I still remember the benefit of good

pain confrol. (Informant 12}

Summary

This chapter reported the results of the process evaluation. Fifteen
participants of the experimental group were interviewed via telephone. Majority of
participants had high regard toward the intervention. They concluded that the
educational intervention was conducted at the appropriate time and with appropriate
length. They perceived that the intervention helped enhance their knowledge on pain
management; clarified their misconception about the use of analgesics, and helped

them reduce pain, improve sleep, and regain self -control.



CHAPTER 8 DISCUSSION

This chapter presents a discussion of the results of the main study. The
discussion starts with an examination of the sample of baseline characteristics and
clinical profiles, attrition rates, and how these characteristics compare with those
observed in previous studies. The research hypotheses that provide the framework for
the discussion on the effect of the cognitive behavioural approach to educational
intervention (C-BEI) on short-term outcomes during hospitalization and other long-
term outcomes are then described, together with the effect of this approach on patient
beliefs and behavioural change. The results of this study are also compared with
previous studies. In addition, this chapter includes a summary of a C-BEI framework

based on the outcomes and knowledge generated from the current study.

Characteristics of the Sample

There were no significant differences between the experimental group and the
control group in terms of demographics, clinical outcomes or baseline outcomes,
indicating that the homogeneity of the two groups was maintained. The characteristics

of the study participants are explored and discussed in the following section.

Demographic and Clinical Characteristics of the Study Participants

This section describes the characteristics of the sample, including age, gender,
educational level, marital status, financial status, religion, employment status and
mechanism of injury, providing a clear picture of the socio-economic status and

clinical characteristics of the sample used in this study. These details have enabled the



researcher o assess whether any favourable outcomes can be attributed to intervention
effects or, alternatively, result from individual differences. At baseline, there were no
significant differences between the groups in terms of age, gender, marital status,
educational level, or mechanism of injury, indicating a high degree of homogeneity
between the two groups in terms of their demographic and clinical characteristics.

There were no significant differences in terms of a pain barrier scores, pain
levels, anxiety levels, sleep satisfaction, self-efficacy or HRQOL as between the
experimental group and the control group at baseline. The mean age of the
experimental group participants was similar to that of the control group participants
(51 years of age vs. 57 years of age) and most of them were married, perceived
themselves to be of average financial status (did not require any government
subsidies), and had an educational level at the primary level or above. Their bascline
characteristics were similar to those of other patients that underge similar orthopaedic
~surgery in Hong Kong (HA, 2008).

There was a strong relationship between mechanism of injury and age. The
majority of the older participants (>60 years of age) in this study had sustained a
fracture due to a slip or fall suffered cither at home or in a public area. The vounger
participants (<60 vears of age) had sustained a fracture as a result of a motor vehicle
accident, a work-related injury or a sporting injury. Older adults constituted a large
proportion of those participants who had suffered a fractured femur or hip, which is
similar to patterns observed both locally and globally (Tornetta, Mostafavi, & Riina,

1999; Simpson, 2002; Bergh et al., 2005; HA, 2008).
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The Baseline Measures

The overall pain levels at TO (1 day before surgery) for both groups were high,
with the mean VAS pain level (5.9 £ 1.9) indicating that while all patients suftered
from moderate to severe pain, they were well cared for in the hospital. According to
WHO (1996), a visual analogue score (VAS) of 5-7 is regarded as moderate pain,
while a score of 7-9 is regarded as severe pain. In this study, nearly all participants
reported severe pain at TO (1 day before surgery), a result consistent with previous
studies in which patients have reported severe pain during the early adimission period
after injury (Joy et al., 2000; Bergh et al., 2005). Patients with traunratic limb fractures
suffer from stress and pain, especially during the admission period. Consistent with
other literature (Klofenstein, 2000: Chung & Lui, 2003), in this study a high number
of patients who had undergone surgery reported unrelieved pain.

The participants in this study had a mean pain barrier of about 16 out of 35
(with a range of 3-28), and 60% of the participants stated that they would not take any
analgesic when faced with more severe pain. There were no significant differences
between the experimental and control groups in terms of these observations. These
findings are consistent with both other literature (Wong et al., 2007; Leung & Chung,
2008) and the results of the Phase [ study in which it was found that patient beliefs
formed the major barrier to pain management. Beliefs commonly held by patients
included the view that analgesics have side cffects and are detrimental to one’s health,

and should only be used as a last resort.



The overall baseline anxiety level was high for all participants, with a mean
STAI of 53.06 + 13.6. In line with previous literature, patients who faced forthcoming
surgery were anxious and stressed (Munafo & Stevenson, 2001; Carr, 2005).
Furthermore, the sleep satisfaction level among all participants in this study was poor.
This may be related to the change in environment experienced by patients during a
hospital stay, as well as by their pain and patient concerns about their physical
condition (Edell-Gustafsson & Hetta, 1999; Kain, 2003).

Regarding the baseline mean of the physical component summary (PCS) score
and the mental component summary (MCS) score for HRQOL (SF 36) before injury,
the results were similar to the norms observed among similar age groups in the
Chinese population (I.am et al., 2005). It appears that all participants enjoyed good
health before injury.

In summary, the demographic and clinical characteristics of the participants in
this study were comparable to those observed in previous studies carried out both
overseas and locally. There were no significant differences between the experimental
and control groups in terms of demographic or clinical baseline characteristics.
Portney and Watkins, (2000) emphasized that homogeneity between two groups can
reduce the degree of variation that may affect the outcomes of an intervention study.
This provides support for the view that the direct effects of intervention could be

determined accurately in the current study.
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Effectiveness of the Intervention

Effect of C-BEI on Pain Relief, Pain Barrier and Analgesic use during

Hospitalization

Although the effectiveness of the C-BEI has been widely examined in studies
on chronic pain, to the best of the researcher’s knowledge, this may be the first study
to investigate its effect on outcomes among Chinese patients with traumatic limb
fractures. The findings of this study support hypothesis 1 and partially support
hypothesis 2. While the C-BEI was effective in reducing pain barriers and pain levels
during hospitalization from TO (1 day prior to surgery) to T3 (7 days after surgery). it
had no long-term effect on pain in the three-month period from T0 to TS5 (3 months
after surgery).

The findings also support hypothesis 7, which predicted that the participants in
the experimental group would use analgesics more frequently than those in the control
group. Patients’ analgesic use was measured by the frequency of requests made for
intramuscular injections (IMI) of analgesics. Although there was no significant
difference between the two groups at TO (pre-surgery), T2 (day 2) or T3 (day 4), there
was a significant difference at T1 (day 2). The experimental group made more
requests for IMI analgesics than the control group.

In terms of pain outcomes during hospitalization, pain levels decreased in both
groups from T1 (day 2) to T3 (day 7). The changes in pain level over time across both

groups were significantly different when the interaction effect was taken into account,
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indicating the significant impact of educational intervention on pain outcomes during
hospitalization. This partially supports hypothesis 2.

There was also a reduction in pain levels for both groups between T1 (day 2)
and T5 (3 months after surgery). However, educational intervention (as showed by
interaction effect in SI’SS data analysis) had no significant effect on the control group,
indicating that educational intervention did not have a significant impact on pain
outcomes when measured over a period of three months. The impact of intervention
could not be sustained over a long period of time, with both the experimental group
and the control group reporting similar levels of pain three months after surgery.

The results of this study confirm that during hospitalization, the participants in
the experimental group experienced better pain control than the control group
participants for the first seven days post-surgery. This finding is consistent with
previous studies which have indicated the positive effect of educational intervention
on pain management ailer orthopedic surgery (La Montagne. 2003; Giraudet-Le,
2003).

The better pain contrel observed in the experimental group could be related to
the amount of analgesic used, which was influenced by the pain beliefs held by cach
individual. The experimental group demonstrated greater reduction of pain barrier
scores when compared with the control group.

This study used the modified pain barrier questionnaire — Taiwan (BQT) to
measure pain barriers. There was no significant diffcrence between the experimental
and control group in terms of baseline pain barricr scores. Previous literature has

indicated the possibility that personal factors such as culture and gender may influence
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a person’s beliefs {Holroyd, 1998; Leung & Chung, 2008). In the current study, a sub-
group gender analysis was performed to assess the impact of these factors on
participants” beliefs. The baseline pain barrier scores of older participants were higher
than those of younger participants (Table8, Chapter 6). This observation might be
explained by the impact of the Chinese culture. Many studies (Todd, 1993; llolroyd et
al.,, 1998; Chen, 2001) have reported that Chinese people are more stoic and less likely
to report pain when compared to other cultural groups. Holroyd et al. (1998) also
reported that Chinese patients tend to be more emotionally stable and have greater
powers of self-control, and that they possess a harmonic attitude and are not willing to
disturb others at any cost. An individual with a high degree of emotional self-contro}
manifests this trait through rather reserved and formal public verbal and non-verbal
communication and by keeping arguments, disagreements or demands to a minimum
(Holroyd et al.. 1998). The findings of the Phase I study also supported the conclusion
that because some patients considered that voicing a complaint about pain would
disturb the harmony in the ward, they would try to bear the pain and were lcss likely to
report it.

Hong Kong was a small British colonial city from early nineteenth century till
1997 and the educaticonal system adopted the British system which might affect or
dilute the culture belief if one received the education in Hong Kong. In this study, the
younger participants, who were {from the generation that has received a British
education system in Hong Kong, were likcly to be less influenced by Chinese culture
than the older generation who received educational in China. The younger generation

in Hong Kong may be mote assertive in expressing their needs and less likely to bear



pain in silence as the older adult . This finding was also well evident in phase 1 study

in chapter 4 (Holroyd et al.,1998; Wong et al 2008).

Effect of Pain Belief on Pain Management

In the current study, pain barrier scores wiihin the experimental group at T3 (day
7) were significantly lower than those recorded for the control group. The effect of
changes in pain beliefs among experimental group participants on pain management
may have had an impact on both participants’ cognitive knowledge of analgesic use and
behavioral change. To recap the framework outlined Chapter 3, the C-BEI was used to
break the vicious cycle by enhancing patients’ knowledge of pain relief and analgesics,
as well a.is by mediating and correcting their beliefs on analgesics. The fundamental
concept underlying pain management in this context is that analgesics are useful for pain
relief and should be used if needed, and that analgesic is good for the rehabilitation of
fractured limb patients after surgery. Patients who have positive thoughts in managing
their pain, and would be more active in coping with pain. There would be behavioral
changes, such as performing breathing relaxation exercises and accepting analgesics
when suffering from pain. In this study, patients in the experimental group demonstrated
a reduction in pain level that might be a result of changing cognitive factors (enhanced
levels of knowledge, changed beliefs about analgesics) and through changing behavioral
factors such as acceptance of pain medication and the acquisition of relaxed breathing
skills. This eventually led to reduced pain barrier scores and improved pain tolerance,
with less pain being perceived. This particular result on the change in pain barrier scores

is important in illustrating and explaining why the experimental group enjoyed better
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pain relief. Furthermore, the experimental group requested more analgesics at T1 (day
2). These results are particularly important in that they provide evidence of patients
taking the initiative to request analgesics. Whether or not intramuscular injectioﬁs of
analgesics were used depended largely on whether or not the patient made a request.
The experimental group experienced a significant reduction in pain levels, as measured
by the VAS Pain level during hospitalization, when compared to the change in pain
levels in the control group. Post hoce test indicated the significant effect of intervention
were mainly at day 4 and day 7 indicating the significant effect during hospitalization.
From post-surgery day 3 onwards, regular oral analgesics were routinely provided (o
both groups, with pain levels in both the control group and the experimental group
reducing over time and no significant difference between the two groups in terms of
pain level from post-surgery day 3 onwards. The resulls of this study agree with
Vlaeyen and Linton’s (2000) cognitive-behavioral fear-avoidance model. This model
explains the role of fear and avoidance behavior in the development and maintenance of
chronic pain and related functional limitations. According to this model, there may be
two opposing responscs when an individual experiences pain. A patient may consider
pain to be non-threatening and consequently engage in adaptive behavior that promotes
the restoration of functions. Alternatively, pain may be viewed as threatening,
contributing to a fear of pain and potentially leading to passive coping and depression,
further fuelling the cycles of pain and increasing fear and avoidance. When the C-BE]
was used in this study, it appears that the experimental group was able to adopt a
positive attitude and engage in adaptive behavior such as relaxing breathing exercises

and accepting analgesic to relieve pain, leading to a lower pain level at day 4 and day 7



and higher efficacy score at T3 (day 7). The cutrent study provides empirical evidence
on the value of using the C-BEI for acute pain management.

The better pain control observed in the experimental group during
hospitalization may also be related to the use of breathing relaxation exercises. The
findings show that the frequency with which breathing and relaxation exercises were
practiced was higher at T1 (day 2) than at T2 (day 4) or T3 (day 7). suggesting that the
experimental group used breathing relaxation exercises to cope with their pain.
Breathing relaxation exercises are regarded as a form of non-pharmacologic pain
intervention. The mechanism by which pain was reduced using relaxation exercises can
be explained by the fact that stress aggravates pain (McCaffery & Pasero, 1999: Kristine
et al., 2006).

[t is an observation that both group decreased the pain level from day 7 till 3
months. Post hoc pair wise comparison indicated no significant difference between the
experimental and the control groups. The findings might be due to the pain level
perceived by both groups became less which was less sensitive to detect the difference.
In addition, small effect size (0.18 ) also indicated that the sample size might be not

sufficient to detect the different between groups especially the change was minimal.

Effect of the C-BEI on Anxiety
The findings of this study support hypothesis 3, which predicted that the
experimental group participants would demonstrate less anxiety than those in the
control group both during hospitalization (T0 to T3) and over the three-month period

(TO to T3) after surgery.
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In this study, moderate correlation was found between pain and anxiety. The
result was consistent with previous literature that there is a close relationship between
pain and anxiely (Lazarus & Folkmans, 1984; Carr, 2005). Severe anxiety can distort
thought processes and reduce the ability to reason and make decisions. In the event of
panic, an individual may exhibit a wide range of anxiety reactions, such as dizziness,
palpitations and feelings of unrealily and depression. These reactions are often
accompanied by sleep disturbance, fatigue and aggravated pain (Lazarus & Folkmans,
1984; Edell-Gustafsson & Hetta, 1999: Kain & Caldwell, 2003). An injury such as a
fractured limb is often unexpected and beyond the patient’s control, and the physical
instability related to such a fracture may provoke much anxiety (Ilya & Yoram. 2007).
Lazarus and Anerill (1972) suggested that anxiety reflects tension created by reduced
cognitive ability to assign full meaning to stressful events. This highlights why a
threatening and painful experience such as a fractured limb and related surgery can
lead to anxiety. In the current study, all participants reported a high anxiety level, with
amean of 53 (on a scale of 20-80) at TO (pre-surgery). Carr et al. (2005) reported that
pre-operative anxiety is predictive of post-operative anxiety and pain and highlighted
the importance of providing pre-operative intervention. Educational intervention can
play an important role in enhancing patients’ knowledge about their problems, reduce
anxiety among patients with orthopedic trauma {McCarthy et al., 2003; Starr et al.,
2004}, and help patients regain their confidence in terms of the ability to manage their
health problems thcmselves (Ersek et al., 2003).

In this study, breathing relaxation exercises were included as an element of the

C-BEI. C-BEI patients experienced a reduced level of anxiety. The use of breathing



relaxation exercises is a common relaxation technique which helps to decrease anxiety
levels. Relaxing breathing exercises can act as a distraction method so that the
patient’s mind is taken off the patn from which he or she is suffering (Seers & Carroll,
2001; Kristine et al., 2006). The Gate Control Theory (Melzack & Wall, 1965)
explains that expertence of pain is not simply the result of the interpretation of nerve
impulses sent directly [rom sensory neurons to the brain. The impulse pathway might
be modulated by other incoming stimuli before such impulses reach the brain. The
“*gate” opens and closes depending on feedback received from other nerve fibers in the
body, including descending neural impulses from the brain such as those related to an
individual’s thoughts or mood (e.g. anxiety or depression). Relaxation and
concentration on stimuli other than pain can close the gate, resulting in less pain
{Melzack & Wall, 1996).

In a state of psychological distress, the heart rate of an individual accelerates
and breathing becomes shallow and irregular, leading to a decrease in oxygenated
blood. A low level of oxygenated blood contributes to lethargy and psychelogical
distress (L.emone & Burke, 2004). Relaxation breathing exercises can increase the
oxygen level in circulating blood and reduce anxiety (Kristine et al., 2006). Many
studies (Barnason et al., {995; Kristine et al, 2006; Leardi et al., 2007) have repoited
that specific relaxation techniques, such as breathing relaxation exercises, together
with cducational intervention, can have a positive effect by reducing anxiety. Several
studies have shown that relaxation techniques can inhibit stress, reduce anxiety and
reduce neurohormonal responses, including anxiety and post-operative pain, to

psychological stress (Asmundson & Taylor, 1996; Bourdarne, Legros, & Timsit-
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Berthier, 2002; Carr, 2005; Kristine et al., 2006). According to the AHCPR (1992)
and APS: SE (2005) guideline, a non-pharmacological intervention should be used in
conjunction with analgesics to manage pain, an approach which may benefit patients
whose pain is only partially relieved after analgesics have been tried.

The findings of this study support the conclusion that the C-BEI had an impact
on participants’ anxiety levels both while they were in hospital and over the 3-month
period after discharge. The current study provides empirical evidence that a C-BEI
that incorporates breathing relaxation exercises can help patients with fractured limbs

to manage their anxiety levels after surgery.

Effect of the C-BEI on Sleep Satisfaction
The findings of the present study support hypothesis 4 that the experimental
group participants would demonstrate better sleep satistaction when compared with
those in the control group both during hospitalization (T0 to T3) and over the three—
meonth period after surgery (T0 to T5).

Some studies (Kaih & Caldwell, 2003; Gabor et al., 2003) have reported that
sleep disturbance is a common problem for hospitalized patients, especially after
surgery. Kain and Caldwell (2003) found that 23% of patients reported clinically
significant sleep disruption, characterized by more wakefulness and pain and less
encrgy. The reasons for sleep disruption can include noise, lighting and routine care.
Other studies (Simpson, 1996; Raymond, 2002) have reported that pain results in
moderate sleep disturbance. Boman (1997) found that patients with more severe pain

suffer from poor sleep satisfaction. Pain relief is therefore an extremely important
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factor in promoting sleep during hospitalization. Dysfunctional sleep can have an
impact on patient recovery. Griffiths (2005) identified that dysfunctional sleep during
hospitalization leads to chronic insomnia and depression. It is thus important to
enhance patients’ sleep satisfaction during hospitalization.

The experimental group displayed a greater level of improvement in sleep
satisfaction than the control group from TO (pre-surgery) to T2 (day 4) despite the fact
that the participants in both groups slept in an unfamiliar hospital setting with noise
and light disturbance at night. In light of the pain and anxiety results discussed above,
this suggests that these factors can have an effect on patients’ sleep.

In this study, sleep satisfaction was negatively correlated with level of pain (r=-
.33) and anxiety (r=.52) (Chapter 6, P. 195). The increased use of analgesics in the
experimental group may have helped to reduce participants’ pain and anxiety, thus
contributing to better sleep.

It was noted that participants in both groups showed improvement in their
sleep satisfaction levels from TO (the baseline date) to T3 (day 7), which may be due
to their familiarization with the hospital environment and the decrease in their pain
and anxiety levels after surgery. However, it was also noted that there was a slight
decline in sleep satisfaction (with the mean score falling from 4.34 to 4.26 between T2
(day 4) and T3 (day 7)) for the experimental group. This may have been due to the
impact of intervention, which had its maximum effect on T2 and T3. However, some
participants might have had concerns about their pending discharges, which may in
turn have affected their sleep satisfaction. An interventional dosage may have been

required to sustain a constant intervention effect in the experimental group. In fact, the



qualitative data from this study supports the conclusion that participants suffered {rom
poorer sleep when they were worried about their physical condition or financial
status... Examining the sleep satisfaction of both groups during the 3-month period
after surgery, both groups enjoyed better sleep when compared with their sleep
satisfaction in hospital. This may have been related to a reduction in pain levels and
the return of participants to a familtar home environment. However, there was a still
significant difference in sleep satisfaction between the two groups. This could be
related fo the level of anxiety in each group; participants in the experimental group
had a significantly lower level of anxiety than those in the contro! group threc months
after discharge. Many studies (Dinges. 1997; Burckhardt, 1997; Uchitomo et al.. 2003)
have supported the view that poor sleep is associated with fatigue. anxiety and
depression. In the process evaluation of this study, somme participants from the
experimental group said that they continued to practice breathing relaxation exercises
in spite of the fact that they were no longer suffering {rom pain. This may have been a
factor contributing to their lowcer levels of anxiety and better sleep satisfaction.

The findings of this study suggest that the C-BEI can have an impact on
patient sleep satisfaction both in hospital and over the 3-month period after discharge.
The current study provides empirical evidence on the use of the C-BEI for acute pain

management.

Effect of the CBE-I on Self-Efficacy

The findings of this study do not support hypothesis 5 that the experiments|

group participants would demonstrate better self-efficacy in pain management when
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compared with those in the control group over the three-month period after surgery.
However, the short-term effect during hospitalization was supported.

The findings showed no significant difference between the perceived self-
efficacy of experimental group participants and those in the conirol group across time.
However, comparing these two groups on the basis of the one added item which was
specilically related to pain management, “I have confidence in handling my pain at
home,” it was found that the experimental group had a statistically higher score on this
item on discharge when compared to the control group. Nevertheless. there were no
significant differences in the remaining sub-scales of the General Self—efficacy Scale.
The C-BEI might have a short-term effect on patients’ self-efficacy in pain
management.

In the context of stressful life transitions, self-efficacy serves as a personal
resource that can be used Lo cope with stress (Jerusalem, 1993; Schwarzer, 1992),
High perceived efficacy enables a person to face stressful demands with confidence
and feel motivated, while a person with low perceived efficacy may have self-doubt,
anxiety, and a perception of coping deficiencies when confronted with difficult
situations. Perceived efficacy can change as a result of cumulative personal
experiences or stress coping experience (Jerusalem & Schwarzer, 1992; Schwarzer,
1992). The significantly higher score in the extra item indicated that the experimental
group participants might have had more confidence in their ability to manage pain and
felt more in control. In addition, in data analysis of the relationship between self
efficacy and anxiety level during the hospitalization, the result demaonstrated that by

increasing 1 unit of self efficacy score would decrease 3.85 unit of STAI anxiety score
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which high-lighted the importance of increased self efficacy on reducing the anxiety
of the participant. They also used analgesics more on aay 2 of hospitalization.
Consistent with these findings, Bandura (1997) and Pellino et al. (1998) reported that
by regaining self-efficacy, one can effectively perform a given behavior and the
behavior will result in the desired outcome. Education intervention is regarded as
important in enhancing patients” knowledge about their problems and helping them to
regain their confidence to manage their health problems themselves (Ersek et al.,
2003)

In this study, the results indicated that while the C-BEI might be capable of
changing an individual’s perceived self-efficacy in pain management, it is not capable
of changing his or her general self-efficacy while in hospital. Even if it were, the
effect could not be sustained after discharge. General self-efficacy serves as a personal
resource used to cope with different types of stress such as pain, employment
problems, social problems, unexpected surgery, medical treatment or even a strange
environment (Schwarzer, 1992; lerusalem & Schwarzer, 1992). The C-BEI may not
necessarily have an effect on all these components, which may explain the fact that
their overall effect was not significant. Once the participants had been discharged and
sent home, their stress levels may have subsided because of their return to a familiar
home environment. Furthermore, the recovery process may have resulted in a much-
reduced level of pain one month and three months after surgery. The participants’ self-
efficacy might have returned to its pre-injury level. The General Self-Efficacy scale,
which is not designed specifically for pain management, might not be capable of

detecting changes in self-efficacy in such a context, although one extra item was



added to the scale to make it more relevant to this study. Future studies might aim to
develop an instrument that can be used to measure self-efficacy in acute pain
manageiment.

In this study, it was found that the use of breathing and relaxation exercises
could help participants gain a sense of self-control (Kristine, et al., 2006). If a patient
believed that he or she had adequate self-control over his or her pain, the perception of
threat would decrease, leading to a reduction in anxiety. In the process evaluation of this
study, the participants praised the C-BET for encouraging them to regain self-control
over their body through the use of relaxation exercises whenever they felt the need.
These participants fell that they had regained some degree of self-contro! over their

health and was not reliant on health care professionals.

Effect of the C-BEI on Health- related quality of life (HRQOL)

In this study, perception of HRQOL was measured using the SF-36. The SF-
36 has eight dimensions and patients were asked about their perceptions or abilities in
the previous month. The scores for the eight dimensions were combined and
transformed into a physical health component summary (PCS) and a mentai health
component summary (MCS) (Lam et al., 2005). In this study, there was no significant
difference between the experimental group and the control group in terms of their self-
perceived HRQOL as measured by the PCS and the MCS. Hypothests 5 of the study,

which predicted that the experimeutal group would demonstrate greater improvement
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than the control group in health-related HRQOL as measured by the SF36 PCS and
MCS over the three months following surgery (T0 -'1'5), was thus rejected.

The findings of this study indicate that both groups showed improvement in
their PCS and MCS scores over the three—month period. The findings indicate that the
C-BEI did not have a significant impact on HRQOL for participants in the
experimental group over the 3 months. As shown in the baseline data, all participants
had a relatively good self-perceived HRQOL before they suffered an injury. One
month after surgery, the PCS score was typically at its Jowest, indicaling that the
participants had not fully recovered from their fractures, and that their fractures

affected their HRQOL over the first month following surgery.

Physical Component Summary (PCS)

Within group analysis indicated that both groups improved their PCS scores
over the three-month period. This indicates the significant elfect of time on improved
quality of life. However, the overall PCS scores for both groups at TS fell when
compared to those recorded at TO (pre-injury status). A limited number of previous
studies have included measures of HRQOL outcomes when cvaluating the effect of
educational intervention on post-operative outcomes for orthopedic surgery. Van
Balen et al. (2001) studied hip fractures in elderly patients in the Netherlands, finding
that the patients’ HRQOL had been reduced overall and was especially poor at four
months after injury. The main factors in decreased HRQOL were decreased physical
mobility (60% of patients could not reach the level of walking ability they had before

the injury) and pain. The results of the current study are consistent with the Van Balen



et al. (2001) study in that the participants did not recover their pre-injury physica!
functtoning abilities. In this study, the SF36 PCS scores were used to summmarize eight
scales based on the transformation scores for eight dimensions of health: physical,
social and role limitations due to health probiems, and bodily pain, and mental health,
role limitations due to emotional problems, vitality, and general health perceptions.
When the researcher examined the mean scores for the eight dimensions of the current
study, the participants in the experimental group werc found to have demonstrated
more improvement than the contrel group in all eight physical domains ol the SF36.
However, for both groups, the role-physical dimension provided the worst outcome
from among the ejght dimensions of the SF36. The role-physical dimension only
recovered to just under half the original score when compared with the pre-injury level.
Future studies might focus in more detail on longer term physical outcomes to provide
a clearer picture of the extent to which physical functioning abilities can be recovered

by fractured limb patients and the timing of such recovery.

Mental Component Summary (MCS)

The findings of this study showed no significant differences between the
experimental and control group over the three months following surgery in terms of
mental componcnt. Although the MCS scores for the experimental group were higher
than those for the contro! group three months after surgery, the differences were not
statistically significant.

Within group analysis indicated that both groups improved their MCS scores

over the 3 months following surgery. The MCS scores for the experimental group
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nearly returned to pre-injury levels, and while the control group MCS scores were
lower than they had been pre-injury, the result was statistically insignificant.

The lower MCS scores in the control group could be related to the levels of
anxiety among participants in this group. In this study, the participants in the control
group had higher levels of anxiety than their counterparts in the expetimental group
both during hospitalization and one month and three months after injury. These results
are consistent with previous literature. Scaf-Klompm et al. (2003) conducted a study
to examine emotional changes among people with fall-related injuries and the effect
on depression of an incomplete recovery of physical function after injury. They found
that poor recovery of physical functions might lead to a loss of independence and
negative mental functioning such as depression, worry and anxiety, although their
findings were conlined to older patients. Many studies (Jurkovich, 1995; Mackenzie,
1996; Butcher, 1996: Van Balen et al., 2001) have reported similar findings. whereby
negative emotions such as post-injury depression, worry and anxiety are a reaction to
the stress induced by injury and surgery, and might persist for a long time after
recovery. In this study, the C-BEI may have assisted the cxperimental group to
improve pain control and relaxation and reduce anxiety, thus leading to a better
perception of mental health. It is important for health care professionals to recognize
patients with fractured limbs at an early stage, move quickly to identify any mental
health problems that such patients may have, and address their psychological needs as

appropriate.



Effect of the C-BEI on Length of Hospital Stay

Although participants in the experimental group typically stayed in hospital for
a shorter period of time than those in the control group, the difference between the
experimental and control groups was not statistically significant. Hypothesis 8 of this
study, which predicted that participants in the experimental group would require a
shorter stay than those in the control group, was thus rejected.

Length of stay is an indirect indicator of patient recovery that is used to
measure patients’ post-operative wellness in terms of orthopedic surgery,
complications such as chest infections, wound infections and deep vein thrombosis
(Maher et al., 2002). It is anticipated that if a patient recovers well, his or her length of
stay should not be extended. An intervention is regarded as cost-effective if the length
of stay in hospital can be shortened (McDonald et al., 2004). In evaluating previous
literature relating to the effect of pre-operative educational interventions on length of
stay, a limited number of the recent studies that were reviewed reported on length of
stay as the outcome. The inclusion criteria, types of intervention, disease groups and
outcomes used in these studies varied, making comparison difficult (Ponzer ¢t al.,
1996; Daltroy, 1998; Dai et al., 2002; Giraudet-le Quintrec et al., 2003). Daltroy (1998)
reported that educational intervention reduces length of stay for patients who have a
tendency to avoid thinking about unpleasant events and reduces post-operative anxiety,
although the underlying reasons for these conclusions were not clearly described.
While Giraudet-le Quintrec et al. (2003) reported no significant difference in length of

hospital stay as between patients who had been subject to educational interventions
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and those who had not, they reported that patients that had received an educational
intervention were significantly less anxious, experienced less pain and were able to
stand up sooner than those in the control group. The educational session in Giraudet-le
Quintrec at al.’s (2003) study lasted for half a day and was delivered to patients for
whom elective hip surgery was pending. The educational session was structured and
comprehensive, with multidisciplinary information being provided, together with a
leaflet. In this study, participants in the experimental group typically had shorter stays
in hospital than those in the control group, although the difference was not statistically
significant. The effect might be explained by the impact on anxiety reduction and pain
relief. Previous studies suggest that the effect of educational intervention on length of
hospital stay is strongly associated with anxiety and the effect of the stress response.
The stress response after a limb fracture can contribute to physiological changes that
are associated with poor patient outcomes. McRae and Esser (2002) highlighted that
tissue i_njury and surgery is a strong stressor from which recovery is influenced by the
response in the hormonal and sympathetic nervous system. A high stress response may
cause vascular shunting and hypo-perfusion of vital organs in patients, which can
eventually affect the speed at which they recover from tissue injuries and thus the
length of time they stay in hospital.

In this study, re-admission rates were not measured due to the various
individual factors which might have affected them. Future studies could consider other
measures such as readmission rate and type of complication to measure patient’s post-

operative wellness, as the presence of bone-related or other complications will lead to



readmission. [t is also recommended that the effect of the type and duration of

educational intervention on length of stay be examined in future studies.

Clinical significance of short term outcomes
According to APS (2003) and APS:SE (2005), VAS pain level less than 30mm is
regarded as mild pain and acceptable to most of the patients.

In this study, the experimental group perceived less VAS pain level at day 4 and day
7 (29.8 and 22.7) which was less than 30mm and was regarded as mild pain. In the
control group, patients perceived VAS of <30mm only happened at 3 months.

Relating to STAI anxiety level (range from 20-80), anxiety tevel greater than 40
is regarded as moderate anxious while <60 is regarded as extremely anxious {Shek,

1993}, In this study, the experimental group perceived less anxiety level compared to
the control group (STAI score less than 40 from day 4 till 3 months) while the control
group perceived less than 40 at 1 month and 3 months. In view of the clinical
significance issue, it seems that the experimental group perceived both statistically

significant and clinical significant in pain and anxiety outcomes during hospitalization.

Relationships among short term outcomes after surgery

Figure 15 shows the relationships among the variables of pain, pain barrier,
anxiety, sleep satisfaction and self-efficacy for the experimental group. The
multidimensional phenomenon of pain can affect a patient™s physical, affective and

behavioral reactions (Melzack, 2003), which in turn result in changes in the patient’s
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pain perception, attitude and emotions. To explore and confirm the relationships
among the outcome variables measured in this study (pain, anxiety, sleep satisfaction,
pain barrier and self-efficacy), a Pearson’s correlation test was used to test the
relationships among these variables on T3 (day 7).

Fig 13. Relationships among outcomes

Pain barrier

-

— e

Self efficacy | ’Sleep satisfactionJ

The results showed that there was a medium negative correlation (1=-.34)
between anxiety and sleep satisfaction and a positive correlation between pain and
anxiety (r=.32). Many studies (Simpson, 1996; Raymond, 2002; Doering, 2002) have
examined factors related to sleep disturbance among hospitalized patients, reporting that
pain is moderately disturbing to sleep and that pain relief is perceived as an extremely
important measure for the promotion of sleep during hospitalization. Furthermore, Carr

et al. (2005) reported that pre-operative anxiety is predictive of post-operative anxiety
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and pain. In this study, pain intensity had a positive relationship with pain barrier (r=.4),
the scores for which were in iine with previous literature which has found that there is a
strong relationship between a patient’s pain barrier and his or her perception of pain
(Chung et al., 1999; Leung & Chung, 2008). In light of this conclusion, understanding
the relationships among pain, anxiety, sleep satisfaction and pain barrier may help
nurses to implement appropriate measures designed to promote better post-operative

care.

Summary of the Effect of the C-BEI in phase two study

The C-BEI provided to participating Hong Kong Chinese patients with
fractured limbs who underwent surgery was effective in improving patients’ short-
term outcomes in terms of reducing pain barrier scores, pain levels and anxiety levels,
promoting sleep satisfaction, and prompting more requests for analgesic during
hospitalization. The mechanism underlying the interaction effect may be explained by
the effect the education intervention had on patients’ beliefs and attitudes towards pain
and the use of analgesic, as well as the use of breathing relaxation exercises.

The C-BEI was used as an intervention aimed at mediating the beliefs of
patients. From a cognitive perspective, the first 10-minute session of the C-BEI was
the most important component, and aimed to enhance patients” knowledge of pain and
analgesics, as well as to correct patients’ beliefs on pain and pain management.

Having adopted correct beliefs, patients became more positive in terms of their
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emotions and coping behavior. They became more willing to accept analgesics if
needed. The second 10-minute session of the C-BEI was aimed at using breathing
relaxation exercises to assist patients to reduce their anxiety levels and regain their
sense of self-control over their bodies. After performing breathing relaxation exercises
and accepting analgesic, patients in the experimental group demonstrated higher levels
of self-control. Their self-efficacy in terms of pain management and thought benefited
from the active steps they took to improve their condition and promote their recovery
and wellness after suffering a limb fracture and undergoing surgery. Emotionally,

patients became less anxious.

Knowledge Generated by this Study
In phase on;: study, qualitative interviews were conducted with Chinese patients who
had traumatic limb fractures and were undergoing surgery regarding their experiences of
and beliefs about pain management. Ten orthopedic nurses were also interviewed about
their pain management practices and the barriers that they perceived prevented better
pain control among patients. The findings from these qualitative interviews enhance the
understanding of patients’ belief of pain and analgesic. Patient’s belief of pain was
regarded as major barrier to effective pain management and therefore the tailored -made
educational intervention could be designed to clarify their pain belief. In this study, the
common belief from the Chinese patients included: ‘pain is a negative sign; analgesic
had side effect and not good for health, I should bear the pain and I should only take
pain relief as a last resort; I have no control over my pain’, From the phase one study,

psychological factors could have important roles in the experience of pain, including its



intensity, duration and consequences. For example, when pain persists over time, people
may develop negative beliefs about their pain. Negative pain beliefs contribute to
passive coping, leading to negative moods, increasing pain and passive coping..

In line with the cognitive behavioral approach to the treatment of chronic pain,
the C-BEI was developed and could be applied in the area of acute pain management.
Understanding patients’ pain experiences and beliefs 1s fundamental to the use of
cognitive-behavioral methods in education.

The ABC model, which is the basic concept underlying the C-BEIL postulates
that an activating event, A, leads to emotional or behavioral consequences at C, with
those consequences being mediated by beliefs at B. In this study. limb fractures,
surgery and pain are the "activating events,” *beliefs’ are represented by patients’
beliefs and knowledge about pain, and the use of analgesic and ‘consequences’ are the
ways in which patients cope with their pain.

In the C-BEI framework, the C-BEI has the role of enhancing knowledge about
pain and pain management and dispclling negative thoughts. By mediating his or her
belicfs, a patient may come to view pain as non-threatening and consequently engage
in adaptive behavior that decrcases his or her pain barrier and mitigates the pain
suffered during hospitalization.

This study has shown that the C-BEI can be used to help patients achieve an
understanding of their problems and develop morc effective coping strategies. It has
been demonstrated that specific breathing relaxation exerciscs incorporated into the C-

BEI have a positive effect on pain reduction, anxiety reduction and sleep satisfaction
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both during hospitalization and over the following 3 months. The sustainable fong-

term effect of such exercises on self-etficacy and HRQOL should be explored further.

Conclusion

This study examines the effectivencss of an educational intervention on pain
management and post-operative outcomes among Chinese patients with fractured
limbs. This chapter discusses the findings of the main study. The baseline data show
that most of the participants had high pain barrier scores, high levels of stress when
suffering from severe pain, high anxiety levels and poor sleep satisfaction during their
early period of hospitalization. Their pre-injury HRQOL in terms of physical and
mental components was similar to the norm among the Hong Kong Chinese
population.

The findings of this study support the view that educational interventions are
effective in decreasing patients’ pain levels and pain barrier scores during
hospitalization (from | day before surgery until 7 days after surgery). Such
interventions are also effective in decreasing patients’ anxiety levels and improving
their sleep satisfaction both during hospitalization (from | day before surgery until 7
days after surgery) and over the 3-month pcriod following surgery. Thosc participants
who received the educational intervention demonstrated more frequent use of
analgesics as measured on day 2 after surgery.

In terms of general self-cfficacy, quality of life, and length of hospital stay

over the 3-month period following surgery, although the results favored the
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experimental group, there was no statistically significant difference between the

expetrimental and control groups.
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CHAPTER 9 CONCLUSION
Introduction
In this final chapter, the strengths and limitations ot the main study are
discussed. Implications for clintcal practice and future research are also presented,

and conclusions are drawn.

Strengths of the Study

A quasi-experimental design was employed in this study. Studies of
nursing intervention in acute care settings are often difficult to conduct because of
problems with blinding, the control of extraneous variables, the busyness of the
setting. and limnited resources. Despite these difficulties, the researcher tried cvery
means to control the extraneous variables, such as confining the study to one type
of condition (limb fracture} and operation (internal fixation). The interventions
were delivered by the researcher herselt 1o ensure consistency in the method of
delivery and the intervention dosage. There were no significant ditferences
between the experimental and the control groups for the baseline demographic and
clinical variables, which ensured the homogeneity of the groups. The {indings
showed the effect size in terms of eta squared to be approximately .07 for all of the
outcome variables. Eta squared represents the proportion of variance of the
dependent variable, and can range from 0 to 1, where 0.01 denotes a small effect,
(.06 a moderate effect, and .14 a large effect (Cohen. 1988). The valuc of .07 is
therefore at the medium level and indicates that the intervention was successful in
improving outcomes for patients with fractured limbs who were undergoing
surgery. The effect size also indicates that the risk of type II errors in the study was

low (Cohen, 1988; Pilot & Beck, 2008).
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The intervention C-BEI was developed based on the phase I study results
and a well-defined theoretical framework. The framework provided a clear
understan‘ding of the patients’ problems and a good theoretical basis for the
educational intervention which ensured that it could meet patients’ needs. It also
aided the interpretation of the findings. A protocol was used to guide the
intervention to ensure that research integrity was maintained during its
implementation, thereby reducing type IlI error that is, concluding that an
intervention is ineffective when it has not been implemented as designed (Sidani &
Braden, 1998).

The attrition rate of this study over three months was 7.2%, which is low
compared with other studies (Portney and Watkins, 2000; Barnason, et al., 2006).
All of the participants who joined this study and completed the intervention
indicating the C-BEI were well accepted by the patients although they were in pain
and pending for their surgery and it did no harm to the patients. Both the
quantitative and qualitative findings support that the intervention was acceptable to

patients and can feasibly be implemented in an acute setting.

Previous educational interventions using the cognitive behavioral approach
have mainly focused on chronic pain management (Keefe, 2000; White, 2001).
This may well be the first study to use the cognitive behavioral approach to design
an educational intervention to help Chinese patients with fractured limbs cope with
acute pain after surgery. The study provides empirical evidence supporting the
effectiveness of education interventions rooted in the cognitive behavioral
approach in acute pain management. The C-BEI that was developed enhanced
patients” knowledge of pain management, clarified their pain belief, and helped

them to adopt positive coping behavior to manage their pain. The process
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evaluation in this study further shows that these outcomes were confirmed and
supported by the participants. Implementing the C-BEI can help clients to

consider pain as non-threatening and consequently to engage in adaptive behavior.

Limitations of the Study

‘This study has scveral limitations. First, it was not a proper RCT with non-
probability sampling for each subject. A true RCT is not {easible in the clinical
setting, and thus the researcher randomized the wards in the hospital. It could be
argued that this may have caused sampling bias, and random assignment of the
participants has the advantage of enhancing the distribution of uncontrollable
factors across the groups, thereby reducing the potential effects of confounding
factors on the achicvement of the intended effect and increasing the confidence
with which the observed changes in the outcomes could be attributed to the
intervention (Sidani & Braden, 1998).

When conducting an intervention study, Poiit and Beck (2008}
recommended introducing an additional “no intervention™ conirol group or placebo
control group to determine whether the differences among groups are due to the
nornal response during recovery, the intervention effect, or the Hawthorne etfect.
However, for ethical reasons it was not possible to provide no intervention or a
placebo to clients, and thus only the alternate treatment control (usual care) was
used in this study.

Another limitation is that the study was single-blinded. Ideally, a double-
blinded method is preferable, and the intervener, the data collector, and the patients
should not know the grouping allocation to minimize bias in the intervention and
" assessment. However, due to the nature of the intervention, it was not possible for

the intervener (the role was pertormed by the researcher) to conduct an educational

248



intervention without knowing the allocated group. Further, the participants knew
that they were participating in an ¢xperimental group, as the extra ecucational
sessions were provided by a rescarcher who was not working in that unit.
Nevertheless, the ward staff, including the doctors, nurses, and physiotherapists,
and the research assistant who collected the data were blinded to the sample
allocation. This was to ensure that no bias occurred in the assessment and that fair
and consistent usual care was provided by the healthcare protessionals. For
example, the doctors continued to provide fair medical treatment, the nurses
provided the usual nursing carc, and the physiotherapist provided the usual
rehabilitation exercises to all of the participants.

There may be other factors in addition to the intervention that could have
nfluenced the outcomes of surgery especially after patient’s discharge, such as the
patients’ financial status, social support, family support and home environment,
none of which could be controlled by the researcher. Further, individual health
condition varies from person to person, which may have influenced the outcomes
of this study despite the fact that the same intervention was delivered (Brooten &
Nayler, 1995). The findings should thus be analyzed and interpreted with these
influencing factors in mind. Future studies on intervention effectiveness could take
into account these factors. In this study, these factors were considered during data
analysis. Multiple regressions was used to identify the risk factors affecting the
outcomes of pain and anxiety from the independent variables of demographic
characteristic and clinical characteristics. Any potential confounder were treated as
covariates during data analysis.

About 40 (18%) eligible patients refused to participate in the study because

they were not interested or claimed that they were too tived, too ill, or in too much
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pain. Some patients were excluded because they were confused on admission,
possibly due to the administration of intramuscular pethidine in the emergency
department (Rainer, Jacob, Ng, Chung, Tam et al., 2001). It is thus possible that
those recruited into the study were not representative of the whole population
because they might have been more physically fit with haemodynamic stability.
This limits the extent to which the results can be generalized to patients with

critical conditions.

Implications

Implications for Clinical Practice

This study is the first one of its kind in an Asian population with fractured
limbs. The study adds new evidence regarding the therapeutic value of C-BEI for
patients with fractured limbs who are undergoing surgery. The developed C-BEI
appears to be an effective intervention to reduce the pain barrier, the level of pain,
and the level of anxiety and to improve sleep satisfaction in patients undergoing
orthopedic surgery. It is an acceptable, safe, and feasible intervention and can be
implemented by ward nurses with minimal additional training. The total length of
both educational sessions is 30 minutes and it is thus feasible to incorporate it into
routine care. Future incorporation of the C-BEI as a routine component of nursing
care for all orthopedic patients with acute pain could be considered.

The C-BEI developed in this study could be used to achieve more eftective
use of nursing time and to promote positive patient outcomes. The training and
resources required for its delivery should be manageable in most clinical settings in
Hong Kong although there is a consideration of the increased amount of time

required to implement the intervention in the context of the increasing workload of
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the registered nurses. Further study about the cost-cffectiveness of the C-BEI
might be usefu! to confirm it

Similar cognitive behavior approach educational interventions could also
be applied to patients undergoing stressful events such as injury, surgery, and acute
pain, and the effects could be evaluated.

In-service training could be provided to teach nurses the skills to apply the
principles of the cognitive behavior approach in patient education. It is also
recommended that cognitive behavior approach educational intervention be
incorporated into the undergraduate nursing curriculum so that nursing students
can acquire the necessary knowledge and skills to use such interventions in the
clinical setting. The teaching materials and structure developed in this study could
serve as an example to illusirate to students how a patient education plan that
integrates the principles of cognitive behavioral approach is developed. Thus
would give students the ability 1o effectively administer well-structured, consistent

educational interventions to patients.

Implications for Future Research

It is recommended that further studies be conducted to confirm the cost
etfectiveness of the intervention using cost-effectivencss analysis. Similar
interventions could also be applied to other orthopedic problems involving acute
pain or other type of surgery and the effects evaluated.

The General Self-Efficacy scale was used in this study, as it has been
applied with success in many countries (Jerisalem & Schwarzer, 1992). However,

the scale may not be sufficiently specific to assess patient’s self-efficacy in



managing pain. Future studies could therefore develop a specific tool to measure
self-efficacy in pain management.

About 18% of eligible patients retused to participate, indicating that they
were very stressful physically and psychologically after sustaining a fracture. In
future research, extra measures should be put in place to enhance patient comfort,
such as the provision of a more comfortable envirenment or reassurance about the
educational intervention. given that in this study all of the participants were able to
complete the session once they had started and suffered no harmful effects.

To further improve the study, a truc RCT with cluster sampling may be
considered, Randomization is a method used to ensure patients are organized at
random into treatment groups in order to diminish bias that may otherwise be
introduced into the data sets (Portney & Watkins, 2000). In this study, it was not
feasible to conduct a randomised controlied trial, although it 1s widely recognised
that such trials (RCT) are preferable as study designs when researchers want to
examine the effectiveness of the intervention or treatment options. However, block
randomization of weeks or months as a unit might be adopted for similar study in
thé future. It has the advantage ot balancing the view of random sampling and
minimizes the chance of subject contamination. However, more resources and
more samples and time are required to adopt this method.

Since pain VAS 1s the only subjective pain measure, further consideration
of developing other simple tool may be reconunended to investigate the multi-
dimensional perspective of pain. Validation study might be recommended.
Although literature mentioncd that pain VAS may have the draw back of

inaccurate measurement and difficulties of use by the elderly patients. However, in
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this study, pain VAS was user friendly and accurate with the measures of double
checking of measurement.

Lastly, the process evaluation used could be further improved. For
example by recording the activities of the educational session in real time using an
observer to ensure the integrity of the intervention. The choice of process
evaluation was subject to by cost constraints, and thus telephone interviews were
uscd 1n this study rather than face to face interviews. Future studies could consider
face to face interviewing participants at their home one or two weeks after
discharge from hospital, as their memory of their hospitalization experience would
still be fresh and non-verbal cues could be better detected by using face to face

interview (Morse and Field, 1995).

Conclusion

The results of the study suggest that that the C-BEI was an effective
intervention for Chinese patients with traumatic tracture limb who were
undergoing surgery in terms of reducing the pain barrier, the pain level. and the
anxlety level and promoting slecp satisfaction during hospitalization. The
participants in the experiimental group had a statistically significant lower pain
barrier score, a lower level of pain, lower levels of anxiety, and better sleep
satisfaction than the control group in the first seven days after surgery. The
experimental group also had a significantly higher frequency of analgesic use at
day two, and better self-efficacy in pain management before discharge compared
with the control group. There were no statistically significant differences in the
total length of stay in hospital between the two groups. although the mean length

of stay was shorter in thc expertmental group than in the control group.
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As far as longer-term effects are concerned, the tailor-made C-BEI was
effective at the post-operative stage only in reducing anxiety reduction and
promoting sleep satisfaction. There were no statistically significant differences
between the two groups in pain level or general self-efficacy in the three months
after discharge. There were also no statistically significant differences between the
two groups in the physical health summary component (PCS) or mental health
summary component (MCS) of their health-related guality of life scores (SF 36).
although the experimental group had better scores in the mental health dimension.

There has been an increase in the usc of the cognitive behavioral approach
as the theoretical framework for educational interventions to assist patients to cope
with health problems (White, 2001, Chan 2003). However, therc is so far no
published study testing the effectiveness of a C-BEJ in terms of post-operative
outcomes among Chinese adults with fracture limb who are undergoing surgery.
This study addresses this research gap and provides empirical evidence for the
effective use of a C-BEl in acute pain management in the clinical setting. The
findings of the study arc encouraging, and add to the theoretical body of
knowledge on acute pain management.

The C-BEI aims to break the vicious cycle by enhancing patients”’
knowledge of pain and clarifying their beliefs about pain management. Through
the educational intervention, patients acquire knowledge about their pain and
management, modify their misconceptions, reduce their negative thoughts, and
become more active in coping with their pain. Patients may as a result manage
their pain better by changing certain cognitive factors (negative thoughts, beliefs
about analgesics) and behavioral factors {(acceplance of pain medication and

acquiring skill in relaxed breathing). This eventually reduces the pain barrier.



increases acceptance of analgesics, and engenders the perception of better general
well-being with less pain, less anxiety, and better sleep satisfaction.

Clinically, this study indicates that the C-BEI is feasible and worth
implementing by nurses, and is likely to be well accepted by patients. From the
rescarch point of view, it also demonstrates the feasibility of conducting
experimental research in an acute setting. In summary, the C-BEI is effective for
Chinesc paticnts with fractured limbs who are undergoing surgery. However, it is
recommended that the study be replicated with an RCT design to determine its
cost-effectiveness. Subsequent research could also include a study on the
effectiveness of C-BEI in patients with other acute orthopedic problems or

undergoing other types of surgery.

End
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Educational intervention studies for the patient undergoing orthopedic surgery

Appendix 1

Population and Format of Control Theory Remarks
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Randomized pre & n=75 (control education education knowledge
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n-62 experimental education
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_ Concept map o
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Survey at the end of | replacement approach
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Yeh et al.,, 2005
Quasi-experimental
Before and after
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printed nursing
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theory
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Orthopaedic patient

Pre-operative care

Empowerment

Educational
intervention varied
widely with written
material mainly
High-lighted the nced
for well0 designed
research into oufcome
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RCT n=48 control 2-6week s before Can stand up sooner
surgery
Last for half day
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Ponzer et al. 2000 N=150 Psychosocial usual Not knowr Better HRQOL

RCT hip injury support in
rehabilitation
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Pre-post test

discharge

Daltroy et al. 1998 Hip and knee surgery | Pre-operative | Not known Reduce length of stay
Randomization 3 n=52 (Experimental | education : Reduce pain, anxiety
groups group ) Audio taped shide l[
Pre-post test n=58 information information ::

only Post-operative care '

n=relaxation only and relaxation

n=28 Pre-op teaching | training

and nurse initiated

call

Total hip Pre operative Routine teaching Not known
Lilja et al, 1998 replacement teaching

Orthopaedic surgery | Pre operative Self ~cfficacy_ Higher efficacy score
Peilino et al., 1998 teaching theory i

Written material Nile known Less LOS (2 days)

Gammon & Total hip _ Coping outcomes
Mulgamon replacement i '

Total hip Booklet Standared discharge | Nil known Less anxious
Bulter et al ;1996 replacement Pre-operative , after | teaching No difference in LOS
Randomized to group | N=80 hospital
Pre-and positest Mean age 62
Wong et al. 1990 Hip arthroplasty Pamphlet, video and | Usual care Nil known
Randomization 3 n-=146, mean age home visit Discharge normal
groups 66.6 Patient ~early time
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Devine E
Meta-analysis 191
studies

Surgical

Psycho-education

Nil known

Reduce pain
Emphasize the positive
effect of education on
gutcomes

Small to moderate
effect size
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Interview fieid note record
Participant code number
Interview date
Time start :
Time end
Location of interview

Environment description:

Non- verbal cues of participant :

Researcher impression :

Remarks

Appendix 3a
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Interview guideline -patients
Section A: patient profile
Section B:questions to explore patient’s pain experience

Section A .

Age:

Gender:

Educational level:
Marital status :
Employment status :
Previous health problem :

Section B
Rappeort building question
1. Please tell me about your accident?
2. What happen when you admitted in the hospital?
3. What treatments did you receive for your fracture?
4. What treatment are you receiving for your pain now
Prone- what are they? What are their effect and side effect?

Questions about experience of pain
1. What is your experience of pain during hospitalization?
Prompt- when was the most painful time? Describe the feeling?

2. What do vou think about the importance of pain management? Why?
Prompt-effect of pain on mood, sleep, movement and exercise during
hospitalization?

3. What were the measures you receive to reduce your pain?
Prompt- : In which is adequate? Why?
In which aspect is not adequate? Why?
Are they useful and why?
What is your feeling about this measure?

4. Despite the measures you received, how did you cope with your pain?
Prompt- why you choose this method? Are they useful and why?

Appendix 3b

5. In what ways do you think health professionals can assist you for pain relict?
Prompt -information gained regarding your pain problem/ measures to reduce pain

6. Please make any other comments you feel are related to the issues contained within

this intcrview.
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Appendix 3¢
Interview Guidelines for nursing staff:

Section 4: staff profile
Section B: Open—ended questions will be asked to explore staff’s perception about
patient’s pain experience and pain practice

Section A

1) Rank/Post

2) Sex Male/female

3) Year of post-registration expcriencé vear
4} Nursing experience years in trawima unit

5) Previous experience

years in Unit
. years in Unit
years in Unit

6) Pain management course attended Yes/ No ,

if yes, please specify which course

7) Education level in nurstng:

Certificate/ Diploma/ Bachelor degree/ Master degree/ others

Section B : Open end questions

1} Can you describe how you help your patients to reduce their pain?
Prompt: what measure? How?
2) How do you evaluate these measures?
Prompt: In which aspect is adequate? Why?
[n which aspect is not adequate? Why?
3} What are the faclors to facilitate you to carry out your pain practice
cffectively?

Prompt : For example? How ?
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4y What difficulties do you encounter during the implementation of pain
management?

Prompt : For example? How difficult? How to overcome?

5) What are the effect to patients with regard to the pain management ?

&) Please make any other comments you feel are related to the issues contained
within this interview,
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Appendix 4
Consent form ~qualitative interview with patient (English version)

Patient’s code number:

INFORMATION AND CONSENT FORM (for patient interview)
Pain experience and pain management practice for Chinese patients having
traumatie fracture limb and surgery,
I am currently a PhD student of The Graduate School of The Chinese University of Hong Kong
and I am undertaking a research study as part of my studies. Despite the current knowledge, [
want to follow up your pain experience and needs so that we can analyze and plan further
strategies to improve pain management. Good pain control can improve the patient’s performance
of the activities necessary for a smooth recovery.
The asm of this study is to investigate pain experience of patients with fracture femur and surgery.
Information will be collected by means of interview. The Interview will be conducted at least
once and each interview will last about 30min. to 45 min. The interview will be tape recorded
and kept confidential.
At any stage, you can contact Miss Wong (pager: 74798037) for further information.

Thank you for your participation.

I hereby consent to participate in this study

[ fully understand the nature, purpose, and procedure of this study which has been explained to
me by the researcher. 1 understand that the interview will be tape-recorded and that all
information will be kept confidential, anonymous and used for research purposes only.

[ also understand and give consent for the researcher to access my medical records.

I am aware that my participation is voluntary and [ am free to withdraw from this study any time

without affecting the treatment that I am receiving.

Signature of Subject Signature of Withess

Date

i 4
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Appendix 5
Consent form —qualitative interview with nursing staff (English version)

Code number:

INFORMATION AND CONSENT FORM (for nursing staff interview)
Pain experience and pain management practice for Chinese patients having

traumatic fracture femur and surgery.

I am currently a PhD student of The Graduate School of The Chinese University of Hong
Kong and I am undertaking a research study as part of my studies. Despite the current
knowledge, I want to know more about the pain practice in local setting so that we can
analyze and plan further strategies to improve pain management. It is well recognized
that good pain control can improve the patient’s performance of the activities necessary
for a smooth recovery.

The aim of this study is to investigate pain practice experience of nursing staff working in
orthopedic and trauma unit. Information will be collected by means of interview,
Interview will be conducted at least once and each interview will last about 30min. to 45
min. The interview wiil be tape recorded and will not share with hospital staff. The final
report, containing anonymous quotations will be available to all participants on request at
the end of the study. At any stage, you can contact Miss Wong (pager: 74798037) for
further information. Your help to this project especially your own time is much

appreciated.
Thank you for your participation.

I hereby consent to participate in this study

[ fully understand the nature, purpose,.and procedure of this study which has been
explained to me by the researcher. [ understand that the interview will be tape-recorded
and that all information will be kept confidential, anonymous and used for research

purposes only.
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[ also understand and give consent for the researcher to observe my work in orthopedic

and trauma unit.

[ am aware that my participation is voluntary and I am free to withdraw from this study

any time without affecting the treatment that I am receiving.

Signature of Subject Signature of Witness
Name of Subject Name of Witness
Date
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Appendix 6
Sample Transeript from Patient Inferview (Phase 1 study)
Patient code: 9 Interview date and time: Nov 2, 04, 3 p.m—3:40 p.m.
Duration of mterview: 40 minutes

Location of interview: Patient’s room at the study hospital

R: research assistant P: patient

First, the researcher introduced herself to the participants, and stated the purpose of
the interview. The audiotaped recorder was turned on. The parficipant mentioned

details of the injury and he was admitted to the ward after stabilization.

- R: 50 You just mentioned to me your story of acquiring the injury. You slipped and
fell in the bathroom and could not stand up. You called your son for help and
then you were admitted to the emergency department for treatment. Eventually
you were transferred to this ward and waited for your operation. Three days ago,
you had your operation. Now please tell me your feelings during the admission
period.

Pa: 51 After the doctor had checked the x-ray, I was asked to stay in the ward and wait
for my operation for my fractured right femur. I was a bit nervous about my
condition, but I wanted to recover quickly.

R: 53 Then did you have any pain at that time?

P9: 54 Yes. Very painful.

R: 55 Well, please tell me more about this experience.

P9: 56 Let’s see... It was the first time | had had so much pain in my life. i was
extremely painful and stressful. It seemed that 1t lasted forever and was endless.
When [ moved my hurt leg, the pain was even stronger... I don’t know how to
describe the pain level... I felt much stress at that time. ..

R:57 Have yoﬁ ever been hospitalized like this before?

P9: 58 Err... yes, it is seldom. I had been hospitalized for gallstone removal five years
ago. The pain after the operation was totally different from this time. This time

the pain was more infense.
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R- 50
P9 60

R: 61
P9: 62

R: 63

P9O: 64

R: 65

PG: 66
R: 67
P9: 63

R: 69

P9: 70
R: 71
P9: 72

Which area is the most painful part?

Mm... That ﬁart was the most painful part (patient pointed to the operated site
on right thigh}. It was very irritable and painful.

How about other parts of your body?

Yes, other parts of my body were okay. Very lucky! Then [ had the operation on
the second day after admission here.

When did you feel the most pain in the whole process from admission until
today?

When I just slipped down, [ was frightened, alone, and in much pain. Then [
was in pain all time. Yes, I kept feeling pain even after the surgery. Of course,
the pain has decreased after two days of surgery.

So please tell me more about your pain after surgery.

It was not so painfu} after the operation.

Not so painful?

Right, not so painful. After I came back from the theatre, my son asked me if I
felt any pain. I answered no. He heard that it is usually very painful after the
operation. I think 1t 1s because I still have the anaesthetic drug effect in my body.
However, at night, the pain came again. I could not sleep and needed to call the
nurse for help. Err... I also heard that some patients in this ward yelled for pain
relief when they were awake.

You mean when you were awake at night, you requested a needle to stop your
pain. |

Yes. Um... (In the manner of doubt). [ tried to wait until it was really painful.
What was your pain leve] af that tune. How do you describe it?

[ think it was 100 if 100 was the full mark of pain. When I look back, it was
awful... something you could not control... I was thinking of a Chinese idiom
‘pork on a chopping board,” meaning you were iotally reliant on how the
butcher treated you. All my fate was in the doctor’s hands. There was nothing
that I could do to relieve my pain. In my working life as a construction worker, [
could control the quality and outcome of my work. As a patient, I lost all control,

especially when the pain was severe. ..



R:; 73
P9: 74

R: 75

P9. 76

R:77

P9: 78

R: 79
P9: 80

R: &1

P9: 82

R: 83

P9: 84

Yes, I can imagine it was painful.

Exactly, it was really painful and I did not know how to move my body
correctly, for example, sit on the bedpan.

So it was painful when you sat on the pan. But when you lay down and do not
move frequently, your back would be tired. So what do you think about the
importance of pain management?

I think it is important after injury and the night afier surgery. Oh, I think I also
need it when I use the bed pan. It was so painful when I was raising my bottom
to sit on the pan.

So pain management was important for your sleep after surgery and during
some movement?

Yes. I take it (analgesic) only when I can’t stand it {(pain). Mm... It is a matter of
personal will that I want to use it as my last option. I remembered that when my
son said goodbye to me on admission day, he reminded me to bear the pain as
much as possible and try to avoid any pain relief until I really couldn't bear the
pain. [ agreed. Analgesic is a Western medicine; most of them have the effect of
‘Shan.’

Can you elaborate a bit more on “Shan feeling?”

I become dizzy and want to vomit; “Shan” is always present in Western
medicine. [ try to avoid this (drug) if [ can.

Despite the measures you received, how did you cope with your pain?

[ tried my best not to move my bcl)dy so much to aggravate the pain. For
example, I kept my body still, not moving my affected limb until the operation.
But it was bad for me to keep still. I felt very tired and exhausted.

It was painful when you sat on the bed pan. But when you lay down without
movement, your back would be tired. You said you felt much pain and avoided
any movement; do you think pain management is adequate for you?

No. it was enough to stop my pain. I did not want to press the call bell because
there were more and more patients being admitied late that night. The npurses

were very busy. I did not want fo bother them so much. ..
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Educational intervention content

Appendix 7

Time

Objectives

Contents covered

First 5 minutes

Build up rapport
with the participant

Introduction self

10 minutes

Enhance patients’
knowledge

on pain and pain
management

State the key points of benefit of good pain
management

- Good pain relief can improve sleep and

capability of activities and speed up
recovery.

- Pain leads to all kinds of psychological
discomfort, resuits in vicious circle of
tension and more pain.

- Option of pain relief available after
surgery

- Measures to do when pain is present

10 minutes

5 minutes

To regain self
control and self
efficacy

- Demonstration & redmonstration of
Breathing relaxation exercises skill
1. Sit up right or lie flat, fully breathe out by
mouth (purse lip and blow air), breathe in by
nose and count 1o 4 simultaneously and
slowly.
2. Hold your breath, count to 3 slowly, then
count again to 4 slowly, breathe out through
mouth in a relaxing manner. 3. 3, 3. Finally,
lower down your shoulder and relax, feel
your tummy, it shrinks a bit, continue
practicing for 6 cycles.
4. Practice 4 times (6 cycles each time) a
day, in the morning, afternoon, evening and
before sleep; it helps to relax your body.

Detail —refer to booklet at appendix x)

Dispel the negative
thought

- Clarify the correct pain belief and
analgesic

- encourage participant to have positive
attitude to face the pain




Appendix 8
%

For my pain

management, | am

Confident in handling it.
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Appendix ¢

Usual care pattern of patient with fracture limb

Patient with fracture imb

\)

Admit in Accident and Emergency
Department for stabilization and x -ray

\

Transfer to orthopedic and traumatology unit to optimize medical
condition t (Pethidine 50 mg-100mg IMI Q4H or Q6H for pain relief)

\

Operation

!

Day 0 —bed rest, IV drip (Pethidine 50mg-100mg IMI{ Q4H Prn)

Day 1 Pethidine 50mg-100mg IMI Q4H P

Day 2, off drain if present, sit out (Pethidine 50mg-100mg IMI
Q4H Prn )
\

Day 3 or 4, change to light dressing, start rehabilitation exercise.
( Dologesic tab 2 gid)

After D7 Discharge home if wound and walking exercise with
crutches is okay
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Appendix 10
The Modified Pain Barrier Questionnaire-Taiwan Version (BQT)

1. Please respond to the next seven items by circling the number (0, 1, 2, 3, 4, or 5) that comes
closet to how much you agree with that item. There are no right or wrong answers: we just
want to know what you think.

A. Pain medication cannot really control pain

o 1 2 3 4 5

Do not agree at all Agree very much

B. People get addicted to pain medicine easily.

0 1 2 3 4 5

Do not agree at all Agree very much

C. Good patients avoid talking about pain.
g 1 2 3 4 5

Do not agree at all Agree very much

D. It is easier to put up with pain than with the side effects that come from pain
medicine.

6 1 2 3 4 5

Do not agree at all Agree very much

E. Complaints of pain could distract a physician from treating my underlying illness.

¢ 1 2 3 4 5

Do not agree at all Agree very much

F. Pain medicine should be “saved” in case the pain gets worse.

o 1 2 3 4 5

Do not agree at all Agree very much

G. The experienced of pain is a sign that the iliness has gotten worse.

o 1 2 3 4 5

Do not agree at all Agree very much

2. If you still have pain, would you like a stronger dose of pain medication?
(1Y Yes __{2)No
If you answered no, please indicate why not.




Appendix 11

Visual Analogue Scale

0 AV 10
No pain extremely painful

1. On this scale, how much pain are you having right now?

1] 100 mm

{Not satisfied ) (very satisfied }




STAI-State Anxiety Inventory | Appendix i2

Instructions:

Below are some more statements which people have used to describe themselves. Please read each
statement and tick (v') the appropriate answer to indicate how you feel right now, that is, at this
moment. There are no right or wrong answers. Do not spend too much time on any one statement
but give the answer which seems to describe your present feelings best.

Not at all Somewhat Moderately | very much
50 50

1. I feel calm

2. lfeel secure

3. Ifeel tense

4, 1 feel strained

5. 1feel at ease

6. 1feel upset l
7. 1am presently worrying over possible

misfortunes

8. I feel satisfied

9. Ifeel frightened

10. 1 fee! comfortable

11. I feel self-confident L

12. 1 feel nervous

13. I am jittery

14. 1 feel indecisive

15. I am relaxed

16. i feel content

17. 1 am wortried

18. I feel confused

19. I feel steady

20. I feel pleasant




Appendix 13
Sleep satisfaction questionnaire

1. Circle the number below that describes how, during the past 24 hours, pain has
interfered with you.

E. Sleep
o 1 2 3 4 5 6 7 8 9 10
Does not interfere Completely interferes

2. Select the phrase that indicates how satisfied or dissatisfied you are with the
results of your sleep satisfaction .

(1) Very dissatisfied (4) Slightly satisfied
(2) Dissatisfied (5) Satisfied
(3) Slightly dissatisfied (6} Very satisfied




Appendix 14
General Self-Efficacy Scale

Absolutely Quite  Correct Absolutely
incorrect  Correct correct
1. Icanalways manage to solve
difficult problems if I try hard H [] ] L]
enough.
2. If someone opposes me, [ can
find the means and ways to [ [l L []
get what [ want.

[t is easy for me to stick to my

LS}

[
il
]
]

aims and accomplish my
goals.

4. T am confident that I could
deal efficiently with L] ] ] [
unexpected events.

5. Thanks to my resourcefulness,

[ know how to handle ] [] (] ]
unforeseen situations.
6. 1 can solve most problems if
. ] [] [] []
invest the necessary effort.
7. 1 can remain calm when
facing difficulties because [
L1 ] [] L]

can rely on my coping
abtlities,
8. When [ am confronted with a

[]
L]
J
[

problem, 1 can usually find
several solutions.

9. Iflam in trouble, I can
usually think of a solution.

10. I can usuaily handle whatever
comes my way.

11. T am confident that [ can

handle my pain at home.
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Appendix14
Chinese Adaptation of the General Self-Efficacy Scale

Chinese Self-Efficacy Scale

W F B sl

1. AR IE SRV - BAER AR IR -
2. BVERIASCEE - BOYEIRERUSIRANERT -

3. SR > BUSHUERLER RS S8 -
4. WEGRERSHERMEMZEAIHRES -
5.
6
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Appendix 15

SF-36 HEALTH SURVEY

INSTRUCTIONS: This survey asks for your views about your health. This irformatton will help keep track
of how you fzel and how well you are able to do your usual activities.

Answer every question by marking the answer as indicated. i you are unsure abott how to answer 2
question, please give the best answar you can.

1. In general, would you say your heslth is:
(circle oneg)

Excellent .. e e 1
L= o o« U P 2
= O 3
2= 4
T 5

2 Combared o one vear 2ao, how would you m@te your health in general now?

(circle one)

Much Detler now thafi ONB YERF @00 v v i vttt it st i e et e ne 1
Somewhat Detter NOW than One YS2T 800 .+« . v v veee vt ianee e, 2
About thﬁ S53MNE BS ONE YEAF 800 & v o v v v vt et e e emmn e e 3
. Somewhat worse Now than oNe Year 8go . .......cviveiienennnnnn. 4
Muchworse nowthan one yearago . ...ttt ittt ir e cans 5

1

Copyrght ® 1882 Medical Duicomes Trast,
AN riphis farereed '
{5535 Sanced U5, Veson 1.0

(]
[
2



3.  The following terns are about activiies you might do during a typical day. Does vour health now
limit vou in these activiies? [f so, how much?
{circle one number on each hine}
Yes, Yes, No, Not
ACTIVITIES imited Limited Limited
Alot A Litlle Al Ali
a. Vigorous activities, such as running, liting heavy 3 5 3
objects, paricipating in strenuous sports
h. Moderaie activities, such as moving 3 table, pushing a 1 A 3
varuum cleaner, bowling, or playing goff
¢, Lifting or camying groceries 1 2 3
d. Climbing several fiights of stairs 1 2 3
e. Climbing one flight of stairs 1 2 3
f. Bending, kneeling, or stooping 1 2 3
g. Walking rmore than 2 mile 1 2 a
h.  Walking ‘several blocks 1 2 3
i. -Walking one block 1 2 3
j- Bathing or dressing yoursel 1 2 3

4. During the past 4 weeks, have you had any of the following problems with your work or other regular
- daity activities as a_resuft of vour phvsical health?

{circle one number on each fine)

YES NO
a. Cut down on the amount of fime you spent on work or 1 5
cther activities
b. Aceomplished less than you would like 1 2
c. Were fimited in thé kind of work or other zctivities 1 2
d. Had difficutty performing the work or other activities for 4 5
example, i tock extra effor})

Copynght ¥ 12%2 Medical Outcomes Trust
AL dghis meerved,
{5726 Standard U.5. Vession 7.0

Ly
~J
Lo



5. During the past 4 waesks, have you had any of the foliowing problems with your work or piher regular
daity activities as a result of anv emotional problems {such as fe=ling depressed or anxious}?

[circle one number on each fine)

YES NO
a  Cut down the amount of fime you spent on work or other activities 1 2
b. Accomplished less than you would like 1 2
c. Didn't do work or other activities as carefuily es usual 1 2

6 During the past 4 wesks, to what exdent has your physical health or emotional problems interfered with
your nonmmna! social activities with famity, friends, neighbors, or groups?
(circle one)

Notatall ... e e e e 1
SHghyY . e e 2
Moderataly - .. e e e e e 3
UIE @ DIl . it i e e e e e e 4
Extremely .. e e 3

7.  How much bodilv pain have you had during the past 4 weeks?

{circle ong)

NN L. o i e e e e e 1

Very Mild L e s 2

1o 3

Mogerate ... . i e e 4

N N 5

= 11515 = 6
3

Copyright @ 1232 Medical Duieores Trost,
AU rigims reseread.
{5F-36 Stzndard U,S. Vezion 1.0

[oX]
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Vo

g,

During ths past 4 waeks, how much did pain interfers with your nomal work (including both work
outsidz ths homs and housework)?

{circle one)
o - 1
Ajde bit ......... ... R R R KR TR R 2
Moderataly ... e 3
OUEE 8 Bl ... i st e e e r e i aaaa e 4
e g=Ya 1 1 OO Ot 5

These questions ars about how you fesl and how things have been with you during the past 4 weeks.
For each quastion, please give the one ahswer that comes cldsest to the way you have been faeling.
How much of the time during the bast 4 wesks - '

{circle one nurnber on each ling)

Al Most A Good Scme A Liitle None
of the of the Bit of of tha of the of the
Tirne Time the Tune Time Time Time
Did you f2al kil of pep? 1 2 3 4 5 &
Favz you baen a very 2 N
nervous parson? 1 : + 5 °
Hava you i=ht so down in
the dumps that pothing * 1 2 3 4 5 &
couid chesr you up?
Have you feht calm and , > 3 ‘ 5 5
peaceiul?
Did you have a lot of
energy? 1 2 3 4 5 5
Have you f2lt : =
downhearied and blue? 1 2 8 4 S ©
Did you fest wom out? 1 2 3 4 5 =
Have you been a happy 6
persor? _ 1 2 3 4 5
Did you fesl tired? 1 2 3 4 5 &
4

Comyrighn 7 1352 Mediss! Crneomes Trass,
AD fizhs reservad,
{=F-55 Srengard UL, Yession 1.0

[
I~
LA




10.

imterfared with vour social activities (iike visiting with friends,

Al of the tima

Maost of the fime

Soms of the fime

A litle of tha iime

Nohz of the time

During tha nast 4 wesks, how much of the time has your chvsical heatih or emotioral probiems

relatives, 2ic)?

11. How TRUE or FALSE &5 gach of the following stataments for you?

............................................

(circlz onz)

{circle one number on sach fing)

Definitaly Mostly Don’t Mostly Definiiely
Trisa Trus Know False False
a. | seem to got sick a2 {itle
easier than other peopls ' 1 2 3 4 s
b |am as healthy as anybody | 5 2 3 4 5
know
o | e::pe;t Ty healfth to gat 1 s 3 s s
worsa . .
d. My healih is excellent 1 2 3 4 5

Copymicht ® 1222 Medical Cutcomes Trse
Al fohi resesved,
[57-35 Srantard LS. Vemizan 1.00

Ut

L)
[
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Appendix 16

Appendix _
Hong Kong-specific scering algorithms

Scoring algorithm for the Hong Kong—épeciﬁc SF-36
PCS and MCS scales

PF_Z = (PF — 91.82573)/12.88527
RP_Z = (RP — 82.42739)/30.97154
BP_7 = (BP — 83.97801)/21.89251
GH_Z = (GH — 55.97759)/20.17986
VT_Z = (VT — 60.27178)/18.64714
SE_7 = (SF — 91.19295Y/16.56710
RE_Z = (RE — 71.65975)/38.36354
MH_Z = (MH — 72.78506)/16.56739

HK-Specific SF-36 PCS Score

(PE_Z x 0.46095 + RP_Z x 0.27474
+ BP_Zx0.35475 + GH_Z
% 0.32470 + VT Z x 0.03257 + SF.Z
% —0.07846 + RE_Z
% —0.19399 + MH_Z x —0.12198) x 10 + 50

[ %)
[§]
]



Analgesic use
Appendix 17

1. If you still have pain, would you like a stronger dose of pain medication?
(1) Yes ___(2)No
If you answered no, please indicate why not,

2. Analgesic request : In the past 24 hours, did you request IMI pethidine for pain
relief yourself

Before surgery : yes /no if yes , when

Day 2 after surgery : yes /no if yes , when

Day 4 afier surgery : yes /no if yes , when

Day 7 after surgery : yes /no if yes , when

(W)
[
=]



Appendix 18
Total length of stay in hospital:
& acute trauma unit days
¢ rchabilitation unit days

Date of readmission after discharge from acute ward: Yes / No
If yes, please specify date of re-admission

329



Appendix 19

Demographic and clinical data
(Information will obtained from Medical records and completed by researcher)

1. Secial history =

2. Past health problem =

]

L=

Less than Primary |
Primary level
Secondary level

Occupation
Marital status : Married / not married / Widow

Live alone/ live with family / nursing home
Financial status good / average / poor
Financial assistance Yes/no

Religion yes / No
If yes, please specify

Regular follow up in :

Surgical

Medical

Others

Please specify health problems if yes
¢ Routine Drugs

Any chronic pain : yes/ No
Please specify location and drug use

3. At what level is your educational level?

University level or above

4. What is your employment status

NSRS

Retired
Unemployed

Full time employment
Part time employment

student

[ "8 ]
Lt
o



6. housewife

5. Trauma type

. MVA (motor vehicle accident)

(| 1
{1 2. Industrial
O 3. Sport
O 4. Assault
C 5. Domestic accident
0 6 Fall
O 7. Others (please specify)
6. Mechanism of injury O . MVA
i. Driver
ii. Pedestrian
i1, Passenger
2. Fell from height (Meters)
3. Slipped and fell
i Home
ii. Nursing home
it Public area
Others

7) Operation type

8) Waiting time for operation (from admission to operation)

11) Postoperative complication Yes / No,
if yes, please specify type of complication

331



Appendix 20
Breathing relaxation exercise
For Experimetnal group only
In the past 24 hours , did you completed the breathing exercise 6 cycle x 3 times per day

Day 2 after surgery : yes /no if yes/mo , when

Day 4 after surgery : yes /no if yes/no , when

Day 7 after surgery : ves /no if yes/no , when




Appendix 21
INFORMATION AND CONSENT FORM (main study)

The effectiveness of an educational intervention om pain management and

post ~operative outcomes of Chinese patients with traumatic fracture limb

My name is Eliza Wong and I am undertaking a research project to examine the
effect of an education program on pain management for patients with fracture limb

and surgery.

You have a limb injury for which you would normally be treated and care for in
the orthopedic and trumatology unit. Operation would be normally performed
followed by rehabilitation. Since limb fracture and its operation is usually painful,
pain relief is usnally prescribed to maximize your comfort. Despite the current
knowledge, I want to follow up your pain level, psychological level and post-
operative health outcome so that we can record, analyze, plan further strategies to

improve pain management and post operative outcomes.

I would like to invite you to participate in this research . In this study, you may be
randomized to receive two additional 25 minutes education sessions despite the usual
care. Our contents of education involve some information related to your pain

management of your fracture limb.

The follow up interviews are designed to gather information about your pain and
psychological and physical outcome in relation to pain retief. It is envisaged that each
interview will take approximately from 10 to 30 minutes. Please note that
participation in this study is completely voluntary .

You are entitled to withdraw from the study at any moment if you wish to do so

without affecting your care

All the information that we will collect for this study will be confidential,

anonymous and used for rescarch purposes.

At any stage, you can contact Miss Wong (tcl: 26096027) for further information.

Thank you for your tavolvement.



Consent form

[ agree to take part in this study. The details have been explained to me and 1 give
consent for the research nurse to access my medical records. | also understand that all
information will be kept confidential. I am aware that my participation voluntary and

[ am free to leave the study at any time [ wish.

Signature of patient or guardian Signature of witness

Date:
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Appendix 22

Process evaluation _Telephone interview guideline (conducted at 1 months

after surgery)

. Tell me your experience of feeling after surgery?

AEEHRE - (RFMERNBEZMME?

Tell me your experience of pain management after surgery?
AEERE RPN REEEIE?

Tell me your feeling about the education session ?

TERFERER  FEIRER A

Which part of education session did you regarded as important to affect
your feeling?

TEREHER  H—HEERERE?

How was it helpful/not helpful?

HREREERE?

What are the factors facilitating or hindering the education session’s
delivery?’

R EA TN R SCE SRR EIE

What aspects of education session do you want to be improved?
FRER R LISGER R EIE?
What is the perceived uscfulness of cducational session in self pain

management at home?

BT AT SRR R AT SRR E . B R B



Appendix 23

Examples of the process of content analysis —process evaluation transcript

Meaningful units

Sub-
categories

What does it mean? Categories

Ilay in bed and listened to her talk. It was
good that [ didn’t feel any discomfort if I didn’'t
move my limb ... The talk was short and easy to
understand. I could follow her demonstration
of the breathing and relaxation exercise right
after her talk

It was good to conduct the talk before surgery,
[ could self-practice the breathing and
relaxation exercise as instructed when I was
not tired and got used to it... then after
surgery, I was very weak and tired... I could
only remember the key message she said.

The intervention provided me with knowledge
of pain control by relaxing. With a more
relaxed mood, it appeared that I suffer less
pain although [ still felt the pain during body
movement in the first three days after surgery

When [ was transferred back to the ward after
surgery, I really lost nearly all of my control
and no idea how fo siop my pain [
remembered that [ was awakened by the pain
in the middle of the night after surgery. I called
the nurse seeking for help and the nurse
mentioned to me that the medicine was not due
yet. I closed my eyes and did not know what fo
do. Suddenly, I remembered I could do the
breathing and relaxation exercise. 1 did six
cycles then [ fell asleep for a while. When the
pain woke me again, it was time for my
medicine. I particularly appreciated the
usefulness of the relaxing exercise in the first
Jfew days after surgery.

Interventton of short Short duration

duration 1s

appropriate for

patients due to their

tiredness Components of a
successful
intervention

Conduct

Patient would {ike to before surgery

learn before their
surgery

Educational
intervention helped
10 enhance
relaxation, thus
reducing pain

Reduce pain

Perceived benefit



