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Abstract 
ll1

Many individuals wait for arthroplasty surgery ancl little is knor.vn about their

perceived quality of life and functional status. This longitudinal stucly (i/: l,Z2g),

guided by the Symptorn Managernent Moclel (Dodd et al., 2001), rneasured quality of life

(sF-12) and functional sratus (oxford-l2). The mean wait time was 4s.4 (sD 29.1)

weeks. Patients who reported below average mental and physical health at 12 months

prior to surgery tended to report below average mental (r: .694) and physical health (r:
.648) ar 1 month prior to surgery, and.12 months following surgery (r: .474 and, r: .302

respectively) (p <.001). They also repottecl severe functional impairment at one month

prior to surgery however they had positive clinical functional improvements following

surgery- Total hip patients had higher mental health, physical health, and functional

status when compared to total knee patients plus they also tencled to have a greater rate of

physical health improvement when comparecl to total knee patients (p < .05).
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Chapter I

Statement of the Problem

Yearly, over 37,000 Canadians undergo joint replacement surgery to improve

their quality of life (QOL) and functional status (FS) (Arthritis Society ,2004). According

to the Canadian Joint Replacement Registry (CJRR), 58,714 Canadians had either total

hip (TH) or total knee (TK) replacement surgery in2004-2005 (Canadian Institute of

Health Information,2006). Many of these patients experience lengthy waits for their

surgeries. In Manitoba the wait for surgery is a healthcare concem with median wait

times, as of May 2006, of 3 1 weeks for hip replacements (Manitoba Health, 2006a) and

47 weeks for knee replacements (Manitoba Health, 2006b). This longitudinal,

retrospective study of TH and TK replacement patients aimed to examine changes in and

the relationship between QOL and FS across the wait period and following surgery.

This chapter describes the current study in regards to its background, the problem,

and the significance. An overview of the framework that guided the study-the Symptorn

Management Model (sMM) (Dodd et a1.,200r; Larson et al., 1994) is provided. The

study aìms and research questions are presented as well as definitions of the key variables

and the assumptions of the study.

Background

Healthcare is in a state of crisis and prolonged wait times are a major contributing

factor (Mclntosh, 2005). The Canadian Nurses Association (CNA) identifies that waiting

for healthcare has turned out to be the litmus test of access to seryices (2004). While the

Canadian healthcare system prides itself on accessibility for all, many patients and those

undergoing elective TH/TK replacements in particular, have lengthy wait times for their
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surgery. A discussion of the underlying health problem and more specifically, the cunent

orthopaedic healthcare climate, including outcomes from TH/TK wait tirne initiatives

provided the background for this study.

Health Problent

Arthritis is increasing and it is one of the major reasons that patients require joint

replacement surgery (Canadian Institute of Health Information ,2005).Increasing rates of

obesity have compounded the problem, adding signifìcant stress on weight bearing joints

and escalating joint damage (Masri et al., 2005). The Arthritis Society estimates that

approxirnately 3 million Canadians have osteoarthritis (OA) (2004). Total joint

replacement surgery, also known as arthroplasty surgery, is commonly perfonned to treat

this form of arthritis. Arthroplasty surgery not only decreases pain and improves FS, it

also improves QOL for the patient (Canadian Orthopaedic Association, 2005).

Waiting tirnes for patients requiring joint replacements "...are consistently and

significantly longer than physicians feel is clinically reasonable" (Esmail & Walker,

2005, p. 5). The potential costs associated with long waits are many. These costs include:

compromised patient QOL and FS; the development of additional mental and physical

health problems due to inactivity, disability, and pain; and the economic and social costs

associated with chronic pain and disability (Masri et aL.,2005). Clearly, surgical delays

have a significant impact on orthopaedic patients, affecting most areas of their lives.

Orthopaedic Healthcare Climate

An increased awareness of arthritis has occurred within the health professional

and public arenas. The World Health Organization (WHO) declared the year 2000 as the

start of the Bone and Joint Decade. In 2002, Canada joined this international movement,
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that focuses on Íìusculoskeletal health. There has also been an increased awareness of

afihritis due to endeavors such as Hip Hip Hooray, a yearly walk held in Canadian cities.

This walk, which is endorsed by the Canadian Orlhopaedic Foundation and the Canadian

Orlhopaedic Association (COA), raises money for orlhopaedic patient care, education,

and research. This increased awareness coupled with the growing health needs of patients

requiring joint replacement surgery is placing an incredible strain on the Canadian

healthcare system.

While there is pressure on the healthcare system, the legal system is recognizing a

related increased accountability. A recent legal case (Suprerne Court of Canada: Chaoulli

v. Québec, 2005) involving a one year wait for hip replacement surgery sparked national

recognition of the impact of orthopaedic surgery wait times on QOL. After reviewing

both the Québec Charter of Human Rights and the Canadian Charter of Rights and

Freedoms, the Courts identified that QOL is negatively affected by waiting for services

and that "the right to life and to personal inviolability is therefore affected by the waiting

times" (Supreme Court of Canada: Chaoulli v. Québec, p. 5). This ruling opened the door

to privately insured and delivered healthcare in Québec. Clearly, the impact of wait times

on QOL of orthopaedic patients is viewed as an important factor in ethical healthcare

delivery.

Wait Time Initiatives

Initiatives to reduce and manage wait times have been developed at multiple

governmental and organizational levels. At the federal government level, Prime Minister

Stephen Harper states that healthcare is one of his government's priorities. As reinforced

in the CanadaHealth Act, this includes delivery of that care in an accessible and



equitable manner (Prirne Ministel of Canada,2006). The fonner Prime Minister Paul

Martin and the prerniers signed an agreement supporting the decrease in wait times and

identifying strategies such as collaboration between governments, active parlicipation

among stakeholders, and federal investments (First Ministers Accord, 2004).

Thomson and Jeanes (2006) offer that one national outcome of the Chaoulli

verdict was the First Ministers' Health Accord 2004. At that tirne, the Canadian First

Ministers acknowledged that access to healthcare was a nationwide concern and set a

goal to establish and implernent acceptable wait tirnes by March 200l.In their report

entitled 'A l)-year plan to strengthen healthcare', the stage was set for a number of wait

tirne initiatives, with efforts focused on timely access in five priority clinical areas, one of

which was joint replacements (First Ministers Accord, 2004).

Another major national level thrust has been the Wait Time Alliance (WTA),

formed in2004 by a group of national medical specialty societies. Using an evidence-

based approach and broad-based consultative process the WTA developed wait time

guidelines, including benchmarks for joint replacements. Scheduled cases (non-

emergency and non-urgent cases) were benchmarked to receive surgery within six

months of specialist consultation. The Alliance strongly recommended Canada-wide wait

time benchmarks and continued partnership between stakeholders. Reflective of their

priorities for stakeholder ìnvolvement, the WTA also developed strategies for mitigating,

measuring, monitoring, and managing wait times to improve access to healthcare (WTA,

200s).

Three of the WTA strategies have particular significance for understanding QOL

and FS during the wait period. The standardized measurement of wait times allows both
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the public and the healthcare systern to detennine actual waiting times and enable

perfonnance assessment of the healthcare system. Monitoring of the patient while on the

waiting list can avoid undue stress for patients and their farnilies plus it can assess wait

list progress, and provide insight into benchlnark adjustments and wait time management

strategies. Lastly, managing of wait tirnes allows the patient appropriate access to care

and facilitates productivity of the entire system.

Meanwhile, regional initiatives also were underway to improve the delivery of

services to orthopaedic patients. The Western Canada Waiting List (WCWL) project was

a collaborative, multidisciplinary, federally funded partnership. The first phase of the

WCWL project, initiated in November 1998, had key stakeholders concentrate on the

development of valid and reliable tools to assist in identifying priority patients for care

(Noseworthy et al., 2001). Project goals were to define waiting times and create tools that

could assist in wait list management.

The second phase of the WCWL project continued to focus on tirneliness of

access to care. In regards to orthopaedics, there were three major tasks in this phase.

Firstly, the implementation and evaluation of the hip and knee assessment tools occurred

in British columbia, Alberta, and saskatchewan. secondly, the development of

benchmarks or maximum acceptable wait times occurred with input from patients,

physicians, and the public. These criteria stipulated that the most urgent hip and knee

replacement surgeries should be performed in 4 weeks with less urgent cases in 12 weeks

and least urgent surgeries in 20 weeks. Lastly, the tools that were developed earlier were

adapted to facilitate orthopaedic surgeon referrals from family practice physicians

(Noseworthy et a1.,2005). Recommendations from the 2005 final reporl include:



irnplementation of the tools in other health regions, obtaining additional feedback frorn

stakeholders, and putting the referral tools in practice.

Survey research also has been used to explore wait times. Statistics Canada

(2005) explored patients' experiences accessing care in their survey entitled 'Access to

Healthcare Services in Canada'and found that20-30%o of Canadians believe that they

are waiting too long for care. Sirnilar public conceÍts for access were identified by the

'Healthcare in Canada Survey' (Healthcare in Canada Partners, 2004), and by Esmail

and Walker (2005) in the Fraser Institute Report entitled 'Waiting your turn: Hospital

waiting lists itt Canctda'. Esrnail and Walker also report that physicians identify that wait

times are consistently longer than "clinically reasonable" (p. 5). Similar to other

surgeries, the wait for orthopaedic surgery has increased, notably, however, compared to

other surgeries, the wait for orthopaedic surgery is the longest (Esmail & Walker).

Two other organizations that have addressed wait tirnes are the Canadian Institute

of Health Research (CIHR) and the Canadian Institute of Health Information (CIHI). In

response to federal and provincial initiatives, these institutes have offered support for

research on surgical wait times, and helped to disseminate those research findings to

professionals and the public. Two major orthopaedic research projects that have been

funded by the CIHR include: 'Priority criteriafor hip and l*tee replacement: Addressing

health servíce wait tímes ' (Masri et a1.,2005) and 'Toward Canadian benchmarks for

health servíce wait times-Evidence, application and research príorities '(Sanmartin et

a1.,2005). One research priority identifìed in these reports is the study of patients' health

status or consequences while waiting for TH/TK replacements.



The provincial and federal goverrments encouraged the CIHI to provide more

complete health infon¡ation about the people and the healthcare systern of Canada. One

of the groups that the CIHI works closely with is the CJRR. The CJRR gathers

infonnation about TH/TK replacements that are performed in Canada and aims to

improve the care and outcomes for these patients. The CJRR and the CIHI collaborated to

produce the report entitled 'Total híp and total lorce replacements in Canada' (CIHI,

2006). This report provided useful background infonnation for this study, such as the

characteristics of the patients and surgical statistics frorn the past year.

The international Ílovement, the Bone and Joint Decade, started the dialogue

relating to musculoskeletal health. Then the discussion moved to national and regional

initiatives such as Hip Hip Hooray, the Chaoulli case, the First Ministers Accord,

WCWL, and WTA. Various surveys by Statistics Canada, the Fraser Institute, and the

Healthcare in Canada Survey were repofted. Other orthopaedic-specific initiatives have

included the CIHR, CIHI, and CJRR. The last piece in thepuzzle that is missing is what

is being done at the local level.

At our own provincial level, Manitoba Health has a public website that identifies

provincial median wait times for joint replacement surgery plus computer links to wait

time strategies. Wait time initiatives are occurring as described in the report entitled

'Workingþr better healthcare sooner: A report to Manitobans on healthcare services'

(Govemment of Manitoba,2006). According to this report, 40o/o more hip and knee

surgeries occurred in Manitoba during 2005-2006 fiscal year, plus an additional 2,500

joint replacements will be performed over the next three years. Attention is obviously

being given to the wait lists for TH/TK surgeries but what remains unknown is patients'



perceptions of their QOL and FS before and after their surgery. The discussion will now

lnove to the statement of the problern of this research project.

fhe Problern

Over 20,000 individuals are waiting for hip or knee replacement surgery in

Canada (Arthritis Society, 2004).lt is estirnated that for Canadians, the averagewait for

joint arthroplasty surgery is 25 weeks (Arthritis Society). In the annual report on waiting

for healthcare in Canada, rnedian wait tirnes frorn April to December 2005 for eight

provinces were 18 weeks for TH and 28 weeks for TK replacements (CIHI, 2006).

According to the WTA (2005) the maxirnum wait time for TH and TK replacement

surgeries should be 24 weeks from the tirne of specialist consultation until the surgery is

performed.

Statistics on the Manitoba govefitment website, in Septemb er 2006,indicated that

the wait for TH surgery was 20 weeks (Manitoba Health, 2006e) and for TK surgery was

47 weeks (Manitoba Health, 2006Ð. This is down from median wait times reported in

May 2006, of 39 weeks (Manitoba Health, 2006c) and 51 weeks (Manitoba Health,

2006d) for TH/TK replacements respectively. It is irnportant to note that the numbers of

surgeries have increased but that recent surgical management efforts in Manitoba to

address the wait list have lead to an overall decrease in wait times. The COA (2005)

believes that the demand for TH/TK replacement surgery will continue to increase. It was

not known how these patients perceive their QOL and FS before and after their surgery,

plus what relationship existed between QOL and FS over time. The pu{pose of this study

was to address those clinical knowledge gaps.



Significance of the Study

This study is significant for two reasons. Besides determining how patients

evaluated their QOL and FS before and after their TH/TK replacement surgery, it also

evaluatecl the relationship of QOL and FS over tirne.

As people age, there is an increased incidence of OA, the leading cause for joint

replacement surgery (Felson et a1.,2000). It is estirnated that 3 million Canadians have

OA and 20,000 of them are waiting for joint replacement surgery (Arlhritis Society,

2004). The current rates ofjoint replacement surgery will not be sufficient to rneet the

demands. The Canadian Medical Association (2008) believes that when individuals wait

for surgery there are associated costs for patients, caregivers, and the medical system.

Health Canada (2003) estimates that in the year 2026, there will be 6 million

Canadians suffering from arthritis. They also identify that patients with arthritis suffer

from pain and a lirnited activity level. This study facilitates knowledge developrnent in

regards to how these patients perceived their QOL and FS and the relationship of their

QOL and FS over time.

The CNA (2006) advocates that in the year 2020, nurses will play alarger role in

guiding and steering patients through the healthcare system. Findings from this study will

guide future interventions that specifically enhance the care of the TH/TK replacement

patient population. They will also help examine practice and will facilitate irnproved

patient outcomes that will address the pain, suffering, and disability in this growing

population.

Given the current trends, the number of total joint replacement surgeries are

expected to continue to increase. This study can significantly inform our understanding of
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arthroplasty health outcoutes. Ultirnately, this research rnay lead to better care of patients

throughout their total hip and total knee replacement surgical experience.

Conceptual Framework

The SMM (Dodd et al., 2001; Larson et a1.,7994) was used to guide the study.

The SMM was chosen because of its ernphasis on patient perceptions and its belief in the

dynamic nature of symptorn lnanagement (Dodd et al.). The SMM is built on the premise

that slnnptoms are subjective and that bothersome symptoms require attention (Larson et

al.).

Larson et al. (1994) developed the SMM at the University of California San

Francisco (UCSF), School of Nursing, Centre for Symptom ManageÍrent, to provide a

broad view of symptom management and a tested model of symptom management that

could guide patient care and research. Following the model's use in clinical research and

practice, Dodd et al. (2001) revised the model. It is the revised SMM that guided this

study (see Figure 1).
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Figttre 1. Syrnptom Management Model (Dodd et al., 2001).

Note. From "Advancing the science of symptom managelnent," by M. Dodd et a7.,2001,

Journal of Advanced Nursing, 33(5),p.668-676. Copynght200l by Blackwell

Publishing. Reprinted with permission.

The SMM (Dodd et a1.,200I; Larson et al.,1994), a relatively new model,

focuses on the management of symptoms within the nursing domains of person,

health/illness, and environment. Within their spheres, these domains encompass and

influence the entire model. This multidisciplinary model strives to expand the symptom

management body of knowledge (UCSF School of Nursing Website, 2006). The domains
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influence the model dimensions of syrnptorn expedence, symptom rnanagement

strategies, and outcomes. They enhance the model's comprehensiveness as they surround

the dimensions. The discussion will first focus on the rnodel dornains, then the three

dimensions.

Domains

Person Domain.

. The person domain is described by demographic, psychological, sociolo gical,

physiological, and developmental variables. Examples of demographic variables could

include age and gender, whereas psychological and sociological variables include

ernotional states and social roles, respectively. Physiological variables include physical

status while developmental variables refer to a stage of life, such as midlife or old age.

This study referred to the person domain in regards to demographic variables such as age

and gender. The person domain can influence the model dimensions of syrnptom

experience, symptom management strategies, and outcomes.

Environment Domain.

The envirorunent dornain is defined broadly to include the physical, social, and

cultural environments. The physical environment could refer to a patient's home and the

social environment could include the patient's support system. One type of environment

that could be added to the SMM is the political environment. In this study, the political

environment is a prominent environmental factor that influences wait times for TH/TK

replacement surgery. The environment domain can influence all three of the model

dimensions.
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Health and lllness Domain.

The health and illness domain is reflected in the model and consists of variables

that are exclusive to the health/illness of the individual. Dodd et al. (2001) describe this

domain as risk factors, health status, disease, or injury. In this study, examples of these

include co-morbidities or cornplications. it is apparent that the individuals, health/illness

can influence their symptom experience, symptom management strategies, or outcomes.

Model dimensions

The three interconnected dirnensions of the SMM-syrnptom expedence,

symptom rtanagement strategies, and outcorìes-will now be discussed. These

dimensions are central to the rnodel and are surrounded and influenced by the domains

that have been previously discussed. It is generally believed that adequate symptom

management requires that all three dimensions be included since the dimensions are

interconnected (Dodd et aL.,2007). Bi-directional arrows have been placed between each

of the three dimensions indicating that the flow of information is bi-directional. In this

study, the synptom experience influences the symptom management strategies, the

outcomes and vice versa. Likewise, the outcomes affect the s5..rnptom management

strategies and vice versa. Each of these dimensions has an effect on the other.

Symptom Experience.

Symptom experience refers to the interpretation of the symptoms by patients. This

dimension includes the following variables: the perception of symptoms, the evaluation

of s¡rmptoms, and the response to symptoms. There are bi-directional affows between

these variables as each relates to the other and there is no set order through which a

patient progresses.
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Synptorn perception is when the patient acknowledges that sornething is different

(Dodd ef a1.,2001). A syrnptotn, such as arthrjtic pain in the hip or knee is noticed by the

individual. SSrmptorn evaluation involves the patient rnaking judgrnents about the

characteristics of the syrnptoms (Dodd et al.). The patient decides whether to seek help

for the pain in their hip or knee. Slnnptorn response refers to the patient's reaction to the

symptom (Dodd et al.). Patients' responses to a symptom can be physiologic,

psychological, sociocultural, or behavioral (Dodd et al.). For instance, the patient's

response to afihritis pain in the hip or knee may be a noticeable limp.

In this study, the syrnptom experience refers to arthritis and the health status of

the patient. The patient evaluates and responds to the symptorn and this in tum will

influence the symptom perception.

Symptom Man a gem ent Str a t e gi es.

Components of the syrnptom management strategies include questions such as:

who delivers? what? when? where? How much? why? How? and ro whom?

These questions lead us to answers regarding the syrnptom management strategies that

have been utilized. In the context of this study, the 'when' of the symptom management

strategies is the wait for surgery. There is a broken arrow between the sy.rnptom

management strategies and the outcomes to signifiu non-adherence to the strategies.

Adherence to symptorn management strategies is briefly described in the SMM but

according to Dodd et al. (2001) it needs to be explored fuither. Adherence was not

discussed in this study.
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Outcontes.

The outcornes dimension focuses on the sylptorn status or the resulting situation.

Factors within this dirnension include QOL, FS, self-care, costs, rnorbidity, co-rnorbidity,

rnofiality, and emotional status. There is a reciprocal relationship between these factols

and the syrnptorn status. In the context of this study, the rnajor outcomes are QOL and

FS. There is also a reciprocal relationship between the outcomes, symptom experience,

and symptom lnanagement strategies. For example, QOL and FS influence the patient's

syrnptom experience and the syrnptom managernent strategies.

Appropriateness of the Syrnptom Management Model

The SMM has made significant contributions to healthcare within a shorl per-iod

of time. It has heightened the awareness of patients' perceptions, symptom management

strategies, and outcomes. The impoftance of the patients' perceptions is a common thread

throughout the rnodel. The rnodel has been used extensively in research (Kemper, 2002),

practice (Dodd et a1.,2003), and pre-doctoral and doctoral education (UCSF, School of

Nursing Website, 2006). The SMM can enhance our understanding of patients'

symptoms, facilitate the symptom management strategies, and help address outcomes.

The SMM was chosen to guide the current research because of its focus on

patients' perceptions of their symptoms and its emphasis on outcornes. This study

examined patients' symptom experiences before and after their TH/TK replacement

surgery. It also described the relationship between the symptom experience and outcomes

(i.e., QOL and FS) within the context of wait times for surgery

This model provided the framework to address the research questions as stated. If

we can be responsive to patients' perceptions of their symptoms, then we can intervene
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appropdately, and ultirnately we will have a positive irnpact on the lives of patients and

their syrnptom rlanagement. Although this rnodel has been used much less in acute care,

Dr. Dodd is supporlive of its use in other settings (M. Dodd, personal communication,

November 16,2005). To date, the SMM had not been used with TH/TI( replacement

patients to evaluate their QOL and FS (Dodd).

Study Airns and Specific Research euestions

The overall study aimed to gain a better understanding of the outcomes of eOL

and FS in TH/TK replacement patients. The symptom management strategies variables in

this case, referred to the 'when' which includes, the length of wait prior to surgery and

the duration of the recovery period. These strategy components or time periods, were

predicted to impact outcomes specifically QOL and FS. Hence, the outcomes were

examined during the wait period and the recovery period. Secondly, it was not known

what impact the length of the wait period would have on the relationship between these

outcomes over time.

The following were the specific research questions for this study.

1. what is the irnpact of the preoperative wait on eol- and FS during the

wait?

what is the impact of the preoperative wait on eol- and FS following

surgery?

What is the relationship of QOL to FS over tirne?

2.

J.
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Def,rnitions of Variables

Total Joint Replacentent

Conceptual definition: The replacement of a joint, which has been destroyed.

Operational definition: This study focused on the hip and knee joints that have

been replaced with artificial joints.

Wøit Time

Conceptual definition: The period of time from when the orthopaedic surgeon

and the patient agree that a total joint replacement is required to the time when the

surgery is perfonned.

Operational definition: The number of weeks that the patient waited for surgery.

Quality of Life

Conceptual defìnition: QOL is rnultidirnensional (Ferrans & Powers, 1992),

subjective (Ager, 2002), and dynamic in nature (Berra, 2003). The QOL domains are

described as physical, psychological, and social (Hacker, 2003).

Operational definition: The score on the 12-Item Medical Outcomes Short Form

(SF-12) (Ware, Kosinski, & Keller, 1996).

Functíonal Sta_tus

Conceptual definition: FS is described as physical, psychological, and social

(Patrick & Chiang, 2000). It is the balance between what the individual does and desires

to do (Wang,2004).

Operational definition: The score on the Oxford-L2Hip Score (OHS) (Dawson,

Fitzpatrick , Cart, & Murray, 1996) or the Oxford- i 2 Knee Score (OKS) (Dawson,

Fitzpatrick, Murra¡ &. Can,1998).
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Assumptrons

The following assumptions were made in this study:

1. Synptorn managelnent is a dynarnic process.

2. The patients' perceptions are irnperative in symptorn management.

3. Patients can provide significant feedback regalding their eol- and FS.

4. QOL and FS are dynamic, rnultidimensional concepts.

5. The dirnensions and dornains of the sMM are intenelated and this

facilitates the study of QOL and FS.

Summary

This chapter has provided the background of this study, the problem, and the

significance of the study. In addition, it provided an overview of the sMM and

dernonstrated that it was a particularly appropriate model to guide this research study as it

focused on the interrelated dimensions of symptom management: symptom perception,

symptom management strategies, and syrnptom outcomes. The study aims and research

questions were discussed. Attention was given to the definitions of variables and

assumptions.

The following chapter provides a review of the literature regarding the wait for

surgery, QOL, and FS as they relate to patients having TH/TK replacement surgery.
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Chapter 2

Review of the Literature

This chapter provides an analysis of the literature as it relates to the study foci,

namely, TH/TK replacement surgery, wait time, and the irnpact of wait time on health

status, specifically QoL and FS. The three dirnensions of the sMM, syrnptom

experience, symptom management strategies, and outcomes, organizethis literature

review.

The literature under review was compiled based on electronic searches, hand

searches, and search engines associated with relevant journals. The MEDLINER

CINAHLR, Cochrane Collaboration, ERICR, and PsycINFOR databases were searched

with the phrases 'quality of life', 'quality of life and total hip arthroplasty/total joint

replacement' , 'quality of life and total knee arthroplasty/total joint replacement',

'functional status', 'functional status and total hip arthroplasty/total joint replacement',

'functional status and total knee arthroplasty/total joint replacement' and 'waiting for

total hip and total knee replacement surgery'. Search lirnits included articles frorn the past

five years, English articles with abstracts, and studies pertaining to humans. Article

reference lists were reviewed to identifz classic articles that were not revealed in the

previous searches due to the imposed limitations. Articles were eliminated that were

repeated or that did not address the topics. Over 250 articles or repofis were reviewed.

Symptom Experience

This section reviews literature that relates to the symptom experience associated

with the period prior to and following TH/TK replacement surgeries. As was discussed in

the previous chapter, the symptom experience dimension is expressed by the symptom
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perception, synptom evaluation, and sFnptom response. Two topics that provide

background infonnation in relation to the symptom experience will be addressed. First,

an overview of arlhritis, the rnost cofirlnon rnedical diagnosis leading to TH/TK

replacements is plovided. Second, a discussion regarding health status, namely QOL and

FS follows, which focuses on the period before and after TH/TK replacement surgeries.

Arthritis.

Arthritis, a group of conditions that affect the musculoskeletal system and

specifically patients' QOL and FS, is expected to affect 4 rnillion Canadians over the age

of 15, by the year 2026 (Health Canada,2003). OA is not only the most comlnon type of

arthritis but it is the most frequent preoperative diagnosis prior to TH/TK replacement

surgery (Felson et al., 2000). It is estirnated that 3 million Canadians have OA and that it

is two and a half times more common than heart disease and six times more common than

cancer (Arthritis Society, 2004).

OA, a complex degenerative joint disease, is charactenzedby destruction of the

entire joint including the articular surface, synovium, capsule, and bone (American

Acaderny of Orthopedic Surgeons,2004a). Typical clinical presentation includes pain,

tendemess, decreased rnovement, crepitus, and varying amounts of effusion and

inflammation, generally in weight bearing joints such as the hip or knee (woolf &

Pfleger, 2003).

TH/TK replacements, are some of the rnost cornmon surgeries perfbrmed in

Canada (CIHI, 2006) and are usually extremely successful surgeries to treat arthritis

(American Academy of Orthopedic Surgeons, 2004b), typically leading to enhanced

QOL and FS for patients (CIHÐ. Total joint replacement surgery entails excising the
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darnaged joint and replacing it with an adificial joint that reduces pain and stiffness and

allows the joint to function like a healthy one (Masr-i et a1., 2005).

The dernand for TH/TK replacernent surgery partially reflects the ageing of 'baby

boomers' (Masri et al., 2005). According to the Afihritis Society (2004) over 20,000

individuals are waiting for either TH or TK replacement surgery. Masri et al. note that the

demand for this surgery is anticipated to increase from 20 to 50o/o during the next 20 to

30 years and there is a struggle to meet this growing waiting list.

Health Stahts.

Health status is a general term that describes a state of mental and physical well-

being (Barber, 1998). Larson et al. (1994) view health status as the integration of

'þhysiological rhythrns, bodily structure and function" (p. 274).It can be measured

objectively by healthcare providers or subjectively by patients. Health status is closely

linked to QOL and FS. Important considerations in the context of this study are the QOL

and FS of TH/TK replacement patients during the wait for surgery, following surgery,

and the relationship between QOL and FS over time during their perioperative trajectory.

When discussing health status it is important to rccognize the influence of co-

morbidities on outcomes. Classic work by Chamley (1912) set the ground work for the

relationship between co-morbidities and outcomes. The Charnley Classification

(Charnley) was developed to stratify patients according to their mobility. The

classifìcation uses letters for the different levels, for instance, level A indicates that the

patient has only one hip involved and nothing else impedes their mobility. Level B

indicates that the patient has both hips involved but nothing else hinders their walking.

Level C signifies there is another factor such as widespread rheumatoid arthritis
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confusion, hemiplegia, and carcliovascular or respiratoly disease that influences the

patients' ability to ambulate. Münger, Röder, Ackermann-Liebrich, and Busato (2006)

discuss the Chamley Classification and interpret that Level C includes patients whose

ambulation is lirnited by rnultiple joint disease or systemic conditions. Dunbar,

Robertsson, and Ryd (2004) adapted the Charnley Classification to be used with TK

replacement patients so that it could be used to determine the effect of co-morbidities on

outcornes. Their results emphasize the rnagnitude of identifying co-morbidities when

studying patient outcomes.

Reports on the impact of orthopaedic patients' health status while waiting for

TH/TK replacement surgery are mixed. Two research studies support that there are no

changes to patients' health status while waiting for TH/TI( replacement surgery (Derrett,

Paul, & Morris, 1999; Kelly, Voaklander, Johnston, Newman, & Suarez-Almazor, 2001).

Derrett et al. (1999) utilized the 36-Item Medical Outcomes Short Fonn (SF-36)

and the Lequesne Index of Severity for Hip and Knee Disease to measure respectively,

changes in health-related QOL and the severity of condition (N: 47) during face-to-face

interviews. Forty two percent of their patients waited longer than one year. Neither the

SF-36 nor the Lequesne Index of Severity for Hip and Knee Disease detected negative

changes in health status during the wait. Health status referred to general health, pain, and

difficulty with physical/social roles, mobility, and activities of daily living. Limitations of

this study include a small sample, only one preoperative measurement point plus the

resuits were not analyzed by procedure.

Similarly, Kelly et al. (2001) investigated the change in pain and function for 313

patients who awaited either TH/TK replacement surgery. They administered the Westem
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Ontario McMaster Osteoarthritis Index (WOMAC) and the SF-36 to the patients when

they were placed on the waiting list and again just before their surgery. The WOMAC,

which measures changes in health status, focuses on pain, stiffness and physical function.

They did not find any evidence that the waiting time had a negative irnpact on the

patients' pain, disability, and overall health status. The mean waiting tirne was only 18

weeks and Kelly et al. speculate that possibly that the length of the waiting period was

inadequate to capture changes in pain and FS.

In contrast, other investigators found that there were signihcant changes in health

status while patients waited for joint replacement surgery (Ifili, Wright, & Jones ,2003;

Mahon et a1., 2002; Ostendorf, Buskens et a1.,2004). Kili et al. investigated 167 TH

replacement patients using the Harris Hip Score when they were placed on the waiting

list and two weeks prior to surgery. The Harris Hip Score studies hip functioning by

specifically addressing not only function, but pain, range of motion, and deformity. The

mean wait tirne was lengthy at 47 weeks and during the wait there was a significant

decrease (p < .0001) in health status. Kili and colleagues reported an 8.9 point mean

decrease in the scores over time which is the equivalent of a change from 'moderate pain'

to 'marked pain' or 'a slight limp' to 'unable to walk'. Using their clinical judgement,

clinicians prioritized patients with lower scores for surgery (Kili et al.).

Mahon and colleagues (2002) studied 99 TH replacement patients with the

WOMAC, the Six-Minute Walk, and the SF-36 when placed on the waiting list and every

72 to 24 weeks until at least 12 weeks after surgery and found similar results to Kili et al.

(2003). The Six-Minute'Walk instrument measures how far the patient can walk in six

minutes. In this Canadian study, Mahon et al. concluded that there were significant



24

changes in QOL as rneasurecl by increased pain and decreased rnobility when patients

waited in excess of 26 weeks. This was measured by the WOMAC (p <.001), the Six-

Minute Walk þ : .04), and the SF-36 (p : .002 for bodily pain and p : .04 for physical

function). Mahon et al. also reported that patients with greater impainnent waited less

time for surgery.

Similar support was found by Ostendorf, Buskens, et al. (2004).In their study of

161 TH patients Ostendorf and researchers also noted some deter-ioration prior to surgery.

The OHS, WOMAC, SF-36, and the EuroQol health status instruments were

administered when patients were placed on the waiting list, preoperatively, and

postoperatively at 12 and 52 weeks. The OHS investigates functional change by refenìng

to pain, walking, and activities of daily living. The EuroQol rneasures general health

status and QOL. The preoperative Íreasurelnent point was not specifically identified and

the mean waiting time was 26 weeks with a large range in waiting tirne being 3Io 72

weeks. Results demonstrated that there was a significanl (p <.05) but small amount of

decline during the wait. This decline was in FS and WOMAC and SF-36 scores

representing changes in pain, stiffness, and general health status. Only waiting time was

identified as a predictor of worsening in FS and QOL in the analysis (Ostendorf,

Buskens, et al.). The previous studies have demonstrated that there are varying results in

relation to health status changes while waiting for TH/TK surgery.

Other studies have evaluated both the preoperative and postoperative patient

outcomes (Knutsson & Engberg,1999; March et al., 1999: McMurray, Grant, Griffiths,

& Letford, 2002). Knutsson and Engberg studied QOL using the Sickness Impact Profile

at approximately I week prior to TH replacement surgery and postoperatively at 6 weeks
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and26 weeks. Only one week of the preoperative perìod was investigated and Knutsson

and Engberg reporled that there was significant improvement (p: .05) in QOL scores

fi'om before surgery to 26 weeks after surgery. It is also important to note that the sarnple

size started at 51 patients but by the 26 week measurerìent point there were only 40

patients in the sample.

Based on the SF-36, March et al. (1999) examined QOL and outcomes of patients

having TH/TK replacement surgery. Their baseline data varied greatly in regards to when

it was taken (between 1 week to 3 months before surgery) while postoperative data was

taken every 12 weeks for the first 52 weeks following surgery. The greatest

improvements at 52 weeks were in scores related to pain, function, and physical roles (p

: .05). The results were analyzed separately by procedure and QOL scores for TH

improved to equal or exceed population nonns while TK patients' scores for physical FS

and pain scores remained lower than the population nonns.

In addition, some researchers focus on pain, QOL, and FS. McMurray et al.

(2002) administered the SF-36 at 1,2,4, 8, and 12 weeks post-TH surgery through

telephone interviews. They believe that a decrease in pain positively affected QOL. It is

important to remember that 12 weeks is early in the postoperative phase of recovery.

On the contrary, Bischoff-Ferrari et al. (2004) concentrated on a postoperative

follow-up of 155 TH patients. Patients were contacted th¡ee years after surgery and the

WOMAC was utilized to identifli that although pain was closely connected with poor FS,

there were other related issues. These issues were medical, geriatric, or psychosocial in

nature and affected both FS and QOL at the three-year point. Mental health was

emphasized as being linked to poor FS.
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The next area to be exatnined is the relationship between preoperative and

postoperative health status. The classic studies by Fortin et al. (1999) and Fortin et al.

(2002) shed light on this relationship for TH/TK replacement patients. in the 1999 study,

Fortin et al. examined the preoperative and 72 and26 week postoperative status of 222

patients frorn either Boston or Montreal. The exact preoperative tneasureûtent point was

not identified. Fortin and colleagues (1999) utilized the SF-36 and WOMAC and their

findings illustrate that those patients with lower scores in general health, QOL, and FS

preoperatively also had lower postoperative scores in the same areas. The baseline pain

and FS for both TH and TK replacement patients reflected their pain and FS at 6 months

following surgery. In their subsequent study, they obtained two-year follow-up scores for

165 of the original patients. It was striking to note that the trend in health status that was

made at26 weeks continued.at the two-year mark. Their analysis identified that patients'

preoperative function scores predicted postoperative scores over time. These results

support the importance of timing TH/TK replacements before patients have shown

marked deterioration (Fortin et aL.,2002). Fortin and colleagues (2002) recognize that the

lower two-year FS scores could have been related to issues with other joints and not

necessarily the surgical joint.

Other investigators also have focused on the relationship between a patients'

preoperative and postoperative health status and found that an inferior preoperative status

is reflected in the postoperative status (Hajat et al., 2002: Holtzman, Saleh, & Kane,

2002; Nilsdotter & Lohmander,2002; ostendorf Buskens, et al.,2oo4). As noted by

Holtzman et al., "there may be a price to be paid for waiting to have surgery" (p. wal.
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The price of waiting too long to have surgery occurs when patients' heath status

deteriorates prior to surgery and then has disadvantageous results after surgery.

Hajat et al. (2002) in their prospective cohoft study exarnined preoperaÍive,12

weeks postoperative and 52 weeks postoperative OHS to investigate pain and disability

status. The one preoperative measurelrent was cornpleted irnmediately prior to surgery.

In their 7,1 51 TH patients, those with poorer functional scores prior to surgery continued

to have poorer functional scores postoperatively. They concluded that waiting for surgery

is associated with worse outcomes following surgery. These findings are similar to

Holtzman et al. (2002) who surveyed I,120 TH patients approximately 8, 76 to 26, and,

52 weeks following their surgery. Their suruey focused on mobility (p . .01), pain Qt <

.05), and their ability to perform the activities of daily living (p < .01). Their findings

agree with the previous studies that patients with lower functional status and more pain

before surgery have poorer outcomes postoperatively. A comprehensive review of co-

rnorbidities was made as co-morbidities were identified by reviewing patients' medical

records. One limitation of this study was that they relied on patients to recall their

preoperative status at eight weeks following surgery.

Similarly, Nilsdotter and Lohman der (2002) studied 124 TTreplacement patients

utilizing the WOMAC and SF-36 the day before surgery and then postoperatively at IZ,

26, and 52 weeks. Less than half of the patients (56) were also evaluated when placed on

the waiting list. Likewise, preoperative scores influenced the postoperative scores. They

concur with preceding studies concerning the relationship between preoperative and

postoperative health status specifically pain(p:.04i) and function(p:.001) both on the

WOMAC subscales and the SF-36 pain subscale (p :.05). This study identifies that at
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least one year is required for the maximum benefits of TH surgery to occur. One

drawback of the study was that rnost patients only had one preoperative measuretnent

which was clone the day before surgery.

Ostendorf, Buskens, and colleagues (2004) evaluatecl the association between

preoperative and postoperative health status with their 1ó1 TH replacement patients. As

with the previously cited studies, those patients with lower function levels preoperatively

continued with this trend at 12 and 52 weeks following surgery (p < .05). It is interesting

to note that the exact time of the preoperative measurement point was not identified.

Lingard and colleagues (2004) agree with Hajat et al. (2002) and Holtzman et al.

(2002) but collected data preoperatively and postoperatively at 12 weeks, 52 weeks, and

two years with the WOMAC and SF-36 frorn 701 TK replacement patients. The exact

preoperative measurernent point was not identified. Like previous studies, TK patients

with worse pain and function before surgery had worse measureÍìents at one and two

years after surgery.

In conclusion, there is evidence that patients' health status declines while waitìng

for TH/TK replacement surgery due to a decrease in function and an increase in pain

(Noseworthy et al., 2005). There is also support that postoperative health status can be

forecasted by the preoperative health status. Patients' symptom experiences are described

by their perceptions, evaluations, and responses to slnnptorns.

Many researchers (Denett et al., 1999; Kelly et al., 200I; Mahon et a1.,2002)

have evaluated the waiting period before joint replacement surgery while others (Hajat et

a1.,2002; Holtzman eta1.,2002; Lingard etaL,2004; Nilsdotter & Lohmander,2002)

have sufficiently researched the postoperative phase. Fortin et aI. (2002) adequately
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stuclied both the preoperative ancl postoperative phases. The literature review reveals

clinical knowledge gaps that this study addresses. The rnost obvious gap pertained to how

TH/TK replacement patients perceived their health status before and after their surgery.

However, there is a Írore significant gap that is addressed. A significant

contribution that this study provides is a rnore inclusive exarnination of QOL andFS both

before and after TH/TK replacement surgery. The current study utilized the SF-l2 and

the OHS/OKS as recommended by Ostendorf, van Stel et aL. (2004) for health status

assessment. The measurement points were different from the above stated studies. Data

was collected when patients were placed on the waiting list and then again approxirnately

four weeks prior to surgery. This more completely reflects the preoperative phase. Some

studies (Fortin et al., 1999;Hajat et a1.,2002; Nilsdotter & Lohrnander,2002; Lingard et

aL.,2004) utilized only one preoperative measurelnent when investigating preoperative

health status. As a result, they could not detect changes during the preoperative phase.

Another study (Holtzman et a1.,2002) surveyed patients at eight weeks after surgery and

inquired about their preoperative health status. Because of the discrepancies in the

literature, a more accurate picture of the trajectory of QOL and FS during the wait period

was needed. Patients were surveyed at approximately 4 weeks prior surgery and 52 weeks

following surgery and this is thought to adequately study the postoperative phase.

Although Fortin et al. (2002) and Ostendorf, Buskens et al. (2004) have evaluated the

QOL and FS before and after TH/TK replacement surgery, the curent study, due to its

choice of instruments and measurement points, captured these distinct time frames in

their entirety.
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The most significant contribution that this study uniquely acldresses is the

relationship of QOL and FS over time during the orthopaedic surgical experience. This

study contributes to orthopaedic health outcomes research significantly. The next section

will consider the wait for surgery.

Sy mpt ont Manag entent Strat e gi es

The syrnptom managetnent strategies dimension asks the pertinent questions of who,

what, when, where, how, to whotn, how much and why as they relate to the syrnptorn

management strategies. This section addresses the 'when' of the symptorn management

strategies or the wait for surgery.

The \4tait for Surgery.

The wait for surgery is an important Canadian healthcare issue. The CIHI (2006)

in the report entitled 'Waiting.þr healthcare in Canada: I|/hat we lorcw and what we

do.n't htow' identifies that stakeholders such as the media, the public, the healthcare

providers, the govemments, and the courts are interested in the length of the wait and

what is being done to address it. Needless-to-say there have been numerous reports and

many conferences focused on wait times. This discussion will highlight progress towards

managing wait times, surgical wait times, and then specifically TH/TK replacement wait

times.

The report by the Association of Canadian Academic Healthcare Organizations

(2005) entitled 'Wait Watchers...Weighing in on wait time inítiatives'provides feedback

from teaching hospitals and health regions regarding their progress. Wait time progress is

being made across Canada.It is believed that the "most irnportant barometer of the
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public's confìclence in the health system is linked to their assessment of tirnely access to

care" (Association of Canadian Academic Healthcare Organizations, p. 2).

For the past three years, there have been colloquiums entitled 'Tarning of tlte

Queue '. Dr. Ginette Lernire-Rodger, co-chair of the second symposium, identified that

"the issue of wait tirnes could not be tackled in isolation frorn other challenges facing the

healthcare system" (Mclntosh, 2005, p. 1). In the most recent 'Tamíng of the Queue: II/aiÍ

time nteasurement, monitoring, and management- where the rubber meets the road'

(Torgerson & Mclntosh,2006), progress was noted such as the2004 First Ministers

Accord, the Chaoulli decision, and the appointment of the federal advisor for wait times.

The Fraser Institute (Esmail & Walker, 2001) believes that "the rnedical system's

most curable disease is waiting times" (p. 5). Canada has made great strides in TH/TK

replacement surgery with estirnated maximum acceptable waiting times of 4 weeks (most

urgent cases), 12 weeks (next urgent cases), and20 weeks (least urgent cases) (WCWL,

2005). Masri and colleagues (2005) believe that there are many reasons to decrease wait

times for TH/TK replacement surgeries. When the waits are long, there may be

undesirable consequences for patients (Masri, et al.). The next section of the review will

focus on these patient consequences or outcomes.

Outcomes

The outcomes dimension of the SMM (Dodd et a1.,2001) concentrates on QOL,

FS, rnorbidity and co-morbidity, mortality, emotional status, self-care, and costs. The

outcomes explored in this study will be QOL and FS. There has been increasing interest

in recent years in QOL and FS for TH/TK replacement patients and this is demonstrated

by the growing number of publications in this area. This section begins with an overview
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of QOL and FS. The discussion conclucles with a review of the impact of waiting for

TH/TK replacement surgery on these outcornes.

Qualiry o.f Life

The first outcome to be analyzed will be QOL. This literature review provides a

discussion of the use of this concept, its characteristics, domains, and critical attributes.

A great deal has been written about QOL. Originally, the concept was utilized in

the area of sociology, but today it is frequently used in other fields. Schalock (2004)

recognizes that QOL has been studied in the areas of families, education, social sciences,

and healthcare.

The healthcare literature frequently refers to the concept as "health-related QOL"

(Derrett et al., 1999; Gill & Feinstein, 1994). This concept is essential in healthcare as it

recognizes the impact of illness (schweitzer, Kelly, Foran, Tery, & whiting, rgg5),

evaluates treatments (Rotstein, Barak, Noy, & Achiron, 2000), and assists with resource

decisions (Ager, 2002). Furthermore, there has been an increase in QOL in healthcare

research (McCorkle & Cooley, 1998). Although commonly used, this concept is

sometimes poorly defined and consequently not clearly understood (Gill & Feinstein,

1994; Meeberg, 1993). The WHO QOL Group (1995) charactenzes QOL as "individuals'

perceptions of their position in life in the context of the culture and value systems in

which they live and in relation to their goals, expectations, standards, and concems" (p.

140s).

QOL is viewed as multidimensional (Cimete, Gencalp, & Keskin, 2OO3; Efficace

& Marrone,2002; Ferrans & Powers, 1992; Foreman & Kleinpell, 1990; Hacker, 2003;

Jabowiec, L990; Kaasa &.Loge,2003; wilson, Dowling, Abdolell & Tannock,2000;
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1VHO QOL Group, 1995). QOL characteristics are intenelated and Jalowiec refers to it

as the "dornino effect" (p.272) in that one aspect affects the other.

Culture and spirituality influence perceptions of QOL. According to Marshall

(1990) and Collinge, Rüdell, and Bhui (2002) people's roles are culturally engrained.

Efficace and Manone (2002), Ferrell, Grant, Funk, Otis-Green, and Garcia (1998) and

Horton (2002) believe that spiritual health is also instrumental. Efficace and Manone

discuss the dimensions of "the mind, body, and spirit" (p. 7  ! and their influence on the

subjective nature of QOL.

The subjective aspect of QOL is frequently cited in the literature (Ager, 2002;

Cohen, Mount, Tomas & Mount, 1996; Collinge et a1.,2002; Ferans, 1990; Femans,

7996; Gill & Feinstein, 1994;Hacker,2003; Han, Lee, Park, Park, & Cheol,2005; Hill,

2002; King, Hinds, Dow, Schum, &Lee,2002; Rotstein et a1.,2000; Scherer &

Cushman, 200I; Shephard & Franklin,200I; WHO QOL Group , 1995; Wilson et al.,

2000). In comparison, objective factors play amore minor role in QOL debates. Rotstein

et al. study both the subjective and objective aspects of QOL. However, Allison, Locker,

and Feine (1997) indicate that there rnay be incongruence between these subjective and

objective perspectives. Ferrans (1990) deems that the focus is on "the experience and not

the conditions of life" (p. 15).

QOL is on a continuum and is dynamic (Berra, 2003; Shephard & Franklin,

2001). Berra and Allison et al. (1997) agree that the concept is constantly changing. They

believe that this continuum or dynamic state occurs when patients alter their "internal

standards, values and the conceptualization of QOL" (p. 1507) due to their illness. The

evaluation of QOL over the course of an illness is complex. It is "diffìcult to study QOL
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since it not only ûreal1s different things to different people, but can also mean different

things to the salne person over a disease trajectory" (Sprangers & Schwadz, 1999, p.

1s07).

Satisfaction also plays a role in QOL debates. QOL is "a person's sense of well-

being that stems frorn satisfaction or dissatisfaction with areas of life that are irnportant to

him/her" (Ferrans & Powers, 7992,p.29). Rahrnqvist (2001) agrees that satisfaction is

essential to the discussion while Kaasa and Loge (2003) corunent not only on

satisfaction but on happiness and morale.

The domains or components of QOL can also be identified within the healthcare

environrnent. Schweitzer et al. (1995), Ganatt, Schmidt, and Fitzpatrick (2002),

Goodridge, Treprnan, and Ernbil (2005), and Hacker (2003) identify the domains of QOL

as physical, psychological, and social while Femell, Dow, Leigh, Ly, and Gulasekaram

(1995) and Ferrell et al. (1998) recognize spiritual well-being. In contrast, Wilson et al.

(2000) add cognitive functioning while Meeberg (1993) includes "the mental capacity to

evaluate one's own life" (p.34).Collinge et al. (2002) agree with the addition of

cognitive functioning but substitute an emotional component rather than psychological

functioning. Horton (2002) believes that the physical, psychological, and spiritual health

domains are critical to QOL discussions.

Goodridge et al. (2005) emphasize that patients' QOL may be "affected by or may

affect a health issue" (p. 368). Berra (2003) identifies QOL domains as physical,

emotional status, intellectual, economic, social, selÊperceived health status, and work-

related factors. Shephard and Franklin (2001) view the domains as personal perceptions,

coping mechanisms, and environmental constraints. Others (MacKenzie & Chang ,2002)
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report that the physical and psychosocial domains are significant components of QOL.

Classic research by Ferrans and Powers (1992) concentrates on the imporlance of

satisfaction with health and functioning, socioeconornic, psychological/spiritual, and

farnily needs. The WHO QOL Group (1995) recognizes physical and psychological

health, personal beliefs, social relationships and their relationship to important aspects of

their environment as major features in QOL discussions.

Individuals' functioning and health are reflected in the physical domain. The

psychological dornain can include emotional well-being, fulfillment, personal

satisfaction, and spirituality. The social domain can include social support, social roles,

friendship, farnily, and feelings of belonging. Individuals' unique views are key but

objective measures such as housing, finances, and education also can play a role.

Critical attributes are repeated in the literature and fuither explain the concept.

Three critical attributes of QOL are that: 1) individuals rnake subjective QOL appraisals;

2) individuals identify satisfaction in terms of the physical, psychological, and social

aspects of their lives; and 3) objective measures rnay supplement subjective eol-

appraisals.

Functional Stah.ts.

FS is also an inadequately understood concept and it is this lack of understanding

that has placed us on a "functional status meffy-go-around" according to Leidy (1994, p.

196). A starting point in this section will be the use of the term, its characteristics,

domains, and critical attributes.

The significance of function in healthcare has been evident for at least the last

hundred years (Katz & shroud, 1989). Although FS measurement began in the
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rehabilitation area of healthcare (Cohen & Marino, 2000; Wang, 2004),many other areas

now frequently refer to this concept. Initially it had a disability perspective but that focus

has changed (Wang). Knight (2000) assefts that the tenn has now been introduced to

other areas. For exatnple, FS has been studied in orthopaedics with a parlicular emphasis

on total joint replacetnent patients (Fortin et al., 1999; Forlin et a1.,2002; Kane, Saleh,

Wilt, & Bershadsky,2005; Salmon, Hall, Peebhoy, Shenkin & parker,2001).

Wang (2004) believes that one characteristic of FS is a balance between what the

individual does and aspires to do. Other researchers believe that the ability to perform

daily tasks is what describes FS (cohen & Marino, 2000). cury, Hogstel, and Davis

(2003) agree with the latter, and refer to these tasks as the activities of daily living.

Leidy (1994) in her classic work discusses FS in relation to function al capacity,

functional perfonnance, functional reserve, and functional capacity utilization. Functional

capacity is described as individuals' maximum potential to do activities that allows them

to function normally. Functional performance is the actual activities that individuals do.

Functional reserve is the difference between capacity and performance. And lastly,

functional capacity utilization is the extent to which individuals reach their potential.

Patrick and Chiang (2000) describe the domains of FS as physical, psychological,

and social. Keith (1994) agrees and adds cognitive features and restrictions in roles,

activity, and intimacy. Knight (2000) emphasizes that the key dimension in FS is the

patient's cognitive ability.

Other researchers, such as Wang (2004) and Cohen and Marino (2000) are in

agreement but Wang includes the dornains of spiriruality, intellectuality, and the presence

of roles while Cohen and Marino add the occupational and economic activities to their
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defrnitions. On the other hand, Leidy (1994) not only ernphasizes the needs and roles of

individuals but also sees FS as reflecting the rnaintenance of health and well-being.

Critical attributes are present in the literature and further explain FS: 1) activities

are those that individuals do as a usual part of their lives (Wang, 2004);2) these activities

are those that help them achieve their fundamental needs, roles, and health; and 3) above

all, these activities are in response to normal expectations.

In surnmary, Wang (2004) believes that individuals who sustain their FS will be

actively involved in their own lives. If individuals cannot preserve their FS, then various

activities will not be able to be done, difficulties will result, and the outcorne will be

poorer FS.

The previous discussion has explored the concept of functional status. The focus

will now fitove to research that has investigated the relationship between wait times for

TH/TK replacement surgery and the outcomes of QOL and FS.

Relationship Between l4/ait Times, Qualíty of Lrfe and Functional Status.

The evaluation of QOL and FS over the course of an illness is cornplex. There is

no consensus regarding whether there is a relationship between waiting times for TH/TK

replacement surgery and outcomes. Some researchers (Mahon et a1.,2002; Nilsdotter &

Lohmander,2002; Ostendorf,, Buskens, et a1.,2004) found no association but others

(Hajat et a1.,2002; Knutsson & Engberg , 1999; March et al., 7999) found a relationship

between wait tirres and QOL and FS.

Mahon el al. (2002) in the prospective study previously described, found that the

wait for TH replacement surgery did not have a relationship with postoperative QOL and

FS for their cohort of 99 TH patients. They compared patients who waited lesser than and
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greater than26 weeks from the time of their appointrnent with the surgeon until they had

their surgery. Mahon and colleagues noted that there was no relationship between the

amount of tirne that the patients waited and their QOL and rnobility following surgery.

However, patients who waited more than six rnonths had greater losses in QOL and

rnobility postoperatively. interestingly, they also identifìed that patients with greater

disability waited less time for their TH replacement surgery but surgeons were not awate

of the patients' QOL and mobility scores when they were slated for surgery. They do not

give any further details regarding this finding.

Ostendorf, Buskens, et al. (2004) also did not find a direct association between the

wait for their 161 TH replacement patients surgery and their postoperative outcornes.

Patients were surveyed with the OHS, WOMAC, SF-36, and the EuroQOL instrurnents

when they were placed on the waiting list, preoperatively, and then again postoperatively

at 12 and 52 weeks. The mean wait tirne was 26 weeks. Interestingly, the patients who

were more progressed in their disease process did not improve to the same extent as those

patients who had higher preoperative FS as measured by the above instruments.

There is also agreement from Nilsdotter and Lohmander (2002) in that the wait

did not influence the postoperative outcomes as measured by the WOMAC or the SF-36

instruments irnmediately prior to surgery, and postoperatively at 12,24, and 52 weeks.

They compared patients who had waited for less than and greater than 13 weeks. In their

prospective study, the amount of time that the 124 patients were on the waiting list

demonstrated no difference in the postoperative pain or function as measured by the

WOMAC or the SF-36.
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On the contrary, Hajat et al. (2002) asseft that waiting for surgery did negatively

affect the outcomes for their TH replacement patients. In this prospective cohoft study,

most patients waited 13 to 52 weeks for their surgery. They also concluded that patients

who were further in their disease process or who waited a longer period of tirne for their

surgery had poorer FS postoperatively.

Total hip and total knee surgeries are commonly performed surgeries that have

proven to improve patients' QOL (Jones, Voaklander, Johnston, & Suarez-Almazor,

2000;March et al., 1999; Salmon et al., 2001) and FS (Fitzgerald et al., 2004; Jones et

a1.). Although de Pablo et al. (2004) assert that TH replacement surgery has transfonned

the care of patients with severe arthritis. Ayers, Franklin, Ploutz-Snyder, and Boisvert

(2005) observe that discrepancies exist in the long-term outcomes following surgery.

While Salmon et al. reported that TK patients were just as happy as TH replacement

patients, Jones et al. identified that TH patients were 9i% satisfied with their outcomes

following surgery while TK replacement patients were only 77o/o satisfied. Researchers

reveal that TH replacement patients make better progress in their retum to function and

pain level (Jones et al.) with ultimately a more complete recovery (Ethgen, Bruyére,

Richy, Dardennes, & Reginster,2004).In other words, some believe that TK replacement

patients simply have a slower recovery (Fitzgerald et a1.; Salmon et al.) but others deem

that the outcomes for TH patients are substantially better than those for TK patients

(Bachmeier et al., 2001; Ethgen et al.). Some investigators have pointed out that it takes a

year for TH (Nilsdotter & Lohmander,2002) and TK replacement patients (Jom,

Johnsson & Toksvig-Larsen, 1999) to benefit fully from their surgery.
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Surnmary

Arthritis is a prevalent and disabling musculoskeletal disease and the usual reason

for TH/TI( replacement surgery to be perfonned. There are varying repofts regarding the

changes in health status while waiting for surgery. Worse preoperative health status is

associated with worse postoperative health status. Whereas, QOL and FS are

multidimensional and relevant to TH/TK patients, some researchers did not find a

relationship between the wait and these outcomes. Meanwhile other investigators found

lhat a lengthy wait negatively affected patients' outcotnes.

Only one study (Ostendorf, Buskens et a1.,2004) was found that had suff,rcient

rteasurement points to evaluate both the preoperative and postoperative QOL and FS for

TH/TK patients. The current study provides not only a more complete examination of

QOL and FS during these preoperative and postoperative phases but also determined the

relationship between QOL and FS over time. No studies were found that addressed the

relationship between QOL and FS over time for TH/TK replacement patients. This study

addresses that unique clinical knowledge gap and significantly contributes to orthopaedic

health outcomes research.

This review of the literature has provided a link to the research questions that

address the effect of waiting on patients' QOL and FS over time. The three dimensions of

the SMM have provided structure to the review. First, literature that relates to the

symptom experience was reviewed and then material that related to the sl.rnptom

management strategy or the wait for surgery was reviewed. Lastly, the outcomes

dimension lead the discussion regarding postoperative QOL and FS. The next chapter

discusses the study's methodology.
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Chapter 3

Methodology

This chapter provides a discussion regarding the study's rnethodology. An

overview is given of the research design, setting, sample, sarnpling procedures, study

approval, data collection, measures, and data analysis.

Research Design

A retrospective, longitudinal analysis of self-reported patient data examined

changes in QOL and FS across the preoperative wait period and the postoperative phase

for TH/TK replacement patients. This study involved a quantitative, secondary analysis

of data sets drawn from a regional Joint Replacement Registry (JRR). In order to capture

multiple data points both across the waiting phase and the perioperative phase, three

datasets were required.

Sarnple and Setting

The patients in this study had their surgery in an urban community hospital in a

rnid-westerrr city in Canada. The study sample consisted of data drawn from a regional

JRR. The cornbined datasets represent a convenience sample of 1,228 patients who had

either waited for, or who had waited and then had, either apnmary TH replacement or

primary TK replacement. Using the SF-12 and OHS or OKS as measurement tools, the,

primary study outcome variables were QOL and FS. Using a sample size of 174 patients,

Dunbar, Robertsson, Ryd, and Lidgren (2000) were able to find a correlation between the

OKS against the domains of the SF-l2 with r values of -.56 and -.50 for the physical and

mental components summaries respectively. We would have atleastg0o/o power to detect
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suçh colTelations with an N:31 assuming two-tailed significance of .05, therefore the

datasets of our sarnple were rnore than adequate.

Considering our sample sizes (Dataset 1, fl : 440; Dataset2, n: 890, and Dataset

3, û : 102) we had at least 80% power to detect a clinically significant difference of 2.6

and 2.65 points in OHS/OKS respectively, assuming a standard deviation (SD) of 9.6 and

9.8 (J. Dawson, personal communication, February 28,2001). We would also be able to

detect a difference with both scales (the physical and the rnental component summaries)

of the SF-12 as small as 2.7 points assuming a SD of 1.0 (M. Cheang, personal

cornmunication, February 28, 2001).

Inclusion criteria for the research study were as follows: 1a) either a primary TH

or primary TK replaceûrent was proposed for the patient; 1b) either a primary TH or

primary TK replacement surgery was conducted; 2) patient understood verbal and written

English; 3) patient was cognitively capable of completing the instruments; and 4)

patients' anonamized data was accessible from the JRR database.

The study involved three approximate measurement points: 12 months prior to

surgery (waitlist measurement), 1 month prior to surgery (preoperative measurement),

and 12 months following surgery (postoperative measurement). Dataset 1 provides

measures of QOL taken within the wait period at 12 months prior to surgery and 1 month

prior to surgery. This dataset also provides a measure of FS taken at one month

preoperatively. Dataset 2 provides Íreasures of QOL and FS taken at i month prior to

surgery and 12 months following surgery. Dataset 3 provides Íreasures of QOL at i2

months prior to surgery, 1 month prior to surgery, and 12 months following surgery and

measures of FS at 1 month prior to surgery and 12 months following surgery.
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Specifically, data were based on responses to questionnaires given to the patients when

they first visited the orthopaedic surgeon (approxirrately 12 rnonths preoperatively),

when they attended the preoperative assesslnent clinic (apploxirnately 1 rnonth

preoperatively), and when they attended their annual follow-up appointrnent with the

orthopaedic surgeon (approxirnately 12 rnonths po stoperativel y).

Sarnpling Procedure

When the data were gathered by the JRR, all patients completed the waitlist entry

questionnaire (including the SF-12) about 12 months preoperatively (i.e. when they were

placed on the waitlist). Patients were provicted with a Patient htfurmation Sheet and

Consent Form (see Appendix A) at approximately one month prior to surgery (at the

preoperative assessment clinic appointment). The Patient Informatíon Sheet explains the

purpose of the JRR, the importance of the infonnation, and the rationale for the research.

Patients signed the regional registry consent form and gave permission to have their

medical information analyzed. At the one month prior to the surgery appointment,

patients also completed the OHS or OKS, and medical/musculoskeletal co-rnorbidities

questionnaire. At the one year postoperative appointment (i.e. at their first annual follow-

up appointment), patients completed the sF-12 and oHS/oKS, complications, and

satisfaction questions.

Study Procedures

Study Approval

Ethical approval was obtained lrom the Education and Nursing Ethics Review

Board at the University of Manitoba. Approval was also received by the regional
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Research Review Comrnittee for access to the regional JRR data. This study analyzed

secondary data that had been collected but not analyzed.

Data Collection Procedures

Dcúa Extraction

The data were extracted fi'orn the JRR by a regional data analyst. It was given to

the researcher in a de-identified format along with basic demographic information such as

age, gender, and body mass index (BMI). Results are reported in a de-identifred fashion.

Data Storage

During the research study, the coded data were stored on a coûtputer that had

locked computer access and was kept in a secure room. It was only accessible to the

researcher and the thesis committee, who were Personal Health Information Act trained

and aware of their ethical obligations. The data is now stored on a compact disc that is

locked in a cabinet in the Manitoba Centre for Nursing and Health Research (MCNHR) at

the University of Manitoba. After seven years the data will be destroyed.

Data Preparation Procedures

The data include self-report responses to the SF-12 and the OHS or the OKS.

Data also result from the annual questions that address co-morbidities, complications, and

patient satisfaction. Once the data were entered, data cleaning occurred. This involved

observing the data for outliers and codes that were not possible.

Missing Data

Once the datasets were prepared they were examined for missing data. Missing

data were reviewed with the statistician and thesis advisor to explore the impact of the

missing data on the data analysis, to determine how much missing data was acceptable,
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and to decide what would be done about it. Minirnal data was rnissing and was not

significant to the study's results.

Scoring Procedtn'es

The data were scored according to the scoring infonnation that accompanies the

SF-12, the OHS and OKS instruments by the data analyst prior to giving the data to the

researcher. A tally was done of the results from the questions that addressed co-

morbiditi es, complications, and satisfaction.

Measures

Three data collection tools were utilized, and basic demographic information such

as age, gender and BMI was gathered. The data collection tools included: the SF-12 (see

Appendìx B), the OHS or OKS (see Appendix C) and questions that refer to co-

morbidities, complications, and satisfaction (see Appendix D).

The measurernent points and respective instruments included: 1) 12 months prior

to surgery: SF- i 2 and demographic data; 2) I month prior to surgery: SF- 1 2, OHS or

OKS, medical and musculoskeletal co-morbidities questionnaire; and 3) 12 months

following surgery: SF-12, OHS or OKS, and the cornplications and satisfaction questions

(see Table 1). Each of these data collection tools will now be reviewed.
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Table I

Datasets, Mectsures, and Tintelines

Dataset Data Points Measures

12 months prior to surgery SF-1 2

Dataset I

(n:440)
1 month prior to surgery SF-12

OHS/OKS

Co-morbidities / Pain

I rnonth prior to surgery SF-12

OHS/OKS

Co-morbidities / Pain

Dataset 2

(n: 890)

12 rnonths following

surgery

SF-12

OHS/OKS

Complications

Satisfaction

12 rnonths prior to surgery SF-1 2

Dataset 3

(n: 102)

1 month prior to surgery SF-12

OHS/OKS

Co-morbidities

l2 months following

surgery

SF-12

OHS/OKS

Complications

Satisfaction
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As discussecl earlier the SMM (Dodd et a1.,2001) guided the study. The SMM

includes the dornains of person, environrnent, and health/illness and the dimensions of

syrnptom experience, symptom rnanagement strategies, and outcomes. The measures

utilized in this study relate to the person and health status domains, and the outcornes

dirnension.

Domains

Person Domain.

For the purposes of this study the person domain was measured by looking at

basic demographic information and health history lneasures. Person factor infonnation

gathered included age, gender, and BMI. Annual questions target information regarding

patients' health status and satisfaction.

Health and lllness Domain.

The co-morbidities, complications, and satisfaction questions refer to the patients'

health status. The patient was asked to check off any applicable co-morbidities or

postoperative complications from a given list. The co-morbidities questions were adapted

from work by the American Academy of Orthopedic Surgeons (1998). The complications

question was piloted to ensure face validity and readability, but the accuracy has not been

verified by cornparing the patient responses to hospital or physician office records.

Information about the patients' health status was obtained with the satisfaction

question. Patients were also asked about their satisfaction with their surgery through the

use of a five-point Likert scale that has been used in other studies.



48

Outcomes

instruments were utilized to help lneasure the outcornes of QOL and FS. In the

context of this study, the QOL was rreasured with the SF-12 and FS was rreasur-ed with

either the OHS or OKS.

Qualíty of Life Measures.

The SF-12, a genedc health outcorne 12-item tool, was used as a subjective

measure of the QOL of patients before and after their TH/TK replacement surgery. Ware

et al. (1996) developed the SF-12 frorn its parent tool, the SF-36. The SF-36 and SF-12

focus on eight concepts: physical function, role lirnitation because of physical health,

bodily pain, general health, social function, vitality, role limitation because of emotional

health, and mental health. Both tools yield the mental component summary (MCS) and

the physical component summary (PCS). The SF-12 and the SF-36 have strong positive

relationships with r values that range between .92 - .96 at baseline, and weeks two, four,

and six (Gandhi et aL.,2001). Some researchers consider reliability coefficients over .70

as satisfactory (Polit & Beck, 2004).

The SF-12 has been used extensively in various adult patient populations, has

been translated into over 60 languages (Mapi Research Institute, 2005), and is

internationally accepted (McDowell, 2006). Of particular interest to this study, it has

been applied to older adults (Haywood, Garratt &.Fitzpatnck, 2005; Resnick & Nahm,

2001; Resnick & Parker, 200I), patients with arthritis (Gandhi et a1.,2001; Hurst, Ruta,

& Kind, 1998; Jakobsson & Hallberg, 2006; Kovac, Mikuls, Mudano, & Saag, 2006),

orthopaedic patients (Luo et a1.,2003), and total joint replacement patients (Dunbar,
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Robeftsson, Ryd, & Lidgren, 2001; Illgen et a1.,2004; Ostendorf, Buskens et a1.,2004;

Wang et a1.,2004; Wu et a1., 2003).

The SF-12 is either self-administered or adrninistered via interviews and can be

cornpleted in less than two minutes. It contains one or two items that measure each of the

sarne eight domains and although it is brief, it is able to duplicate mean suûnnary scores

and the eight dornain scores of the SF-36 (Ware et al., 7996). Subscale scores for the

physical component and the mental component range from 0 to 100 with the higher

scores reflecting greater well-being in each subcomponent (Jakobsson & Hallberg, 2006).

In the general US population, the mean score is 50 while the standard deviation is 10

(Kovac et a1.,2006).

This study utilized the updated second version of the SF-12 that was developed in

1998 and aims to enhance completion and decrease error rates (Utah Department of

Health, 2001). This version includes 12 items, scored along a 3- or 5-point ordinal scale,

with a standard recall time of four weeks. The Likert scale yields a score that ranges from

one to three or one to five, depending on the question. Lower scores indicate lower QOL

while higher scores indicate greater QOL. This version of the SF-12 includes revisions to

the wording, the directions, the basic layout, and several questions were changed to have

five potential responses.

The SF-12 is a psychometrically-sound instrument (Gandhi et al., 2001; Luo et

a1.,2003; Resnick & Nahm, 2001; Resnick & Parker, 2001; salyers, Boswofih, swanson,

Lamb-Pagone & Osher, 2000). Compared to the SF-36, it is found to decrease participant

burden and save resources (Müller-Nordham, Roll, & Willich, 2004) such as time (Globe,



50

Levin, Chang, Mackenzie , & Azen, 2002; Luo et a1.,2003; Pezzllli et a1.,2006) and cost

(Gandhi et al., 2001).

The reliability and validity of the SF-12 have been evaluated. Reliability refers to

the ability of a scale to produce the same value when measuring an unchanged attribute

on separate occasions. The reliability of an instrument is examined by looking at its

internal consistency, test-retest, and responsiveness. Validity can be subdivided into

content, construct, and criterion.

Internal consistency examines whether the questionnaire addresses the concept

which it is supposed to measure. It is expressed by Cronbach's alpha. Scores canrange

from zero to one; the closer the score is to one, the more consistency within the

instrument (Polit & Beck, 2004). Research has shown that internal consistency for the

SF-12 ranges frorn .70 to .89 depending on the study (Resnick & Nahm, 2001; Resnick

and Parker,200I). The Cronbach alpha has also been identified for the MCS as .80 (Luo

et al.) and .79 (Larson, 2002) while the PCS is rated as .77 (Luo et a1.,2003) and .82

(Larson).

Test-retest reliability, which is measured by the Intraclass Correlation Coefficient

(ICC), examines the ability of the measure to replicate similar results with repeated use.

ICC scores range from zero to one with scores closer to one indicating better reliability.

Ware and colleagues (1996) focused on test-retest and ICC levels for the SF-12 and they

were only slightly lower than those of the SF-36. They found that the ICC for the PCS-I2

was .89 and for the MCS-12 was .16 in the United States. ICC scores have ranged from

PCS at .79 to .92while the MCS has ranged from .19 to .92 (Amir, Lewin-Epstein,

Becker & Buskila, 2002; Dunbar et a1.,200I; Salyers et al., 2000).
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Responsiveness or sensitivity to change is an important rneasure that indicates if

the instrument is able to detect changes within the patient. There was support for

responsiveness in the SF- 12 (Bohannon, Maljanian , Lee, & Alquist, 2004; Haywood et

a1.,2005; Hulst et al., 1998; Sanderson, Andrews, and Jelsma,2001). Jenkinson et al.

(1997) and Müller-Nordharn et al. (2004) agree and state that the SF-36 and the SF-12 are

cornparable in their response to changes over time.

The SF-12 will now be discussed in regards to construct, content, and criterion

validity. Construct validity refers to the extent to which a tool measures the construct

being examined (Polit & Beck, 2004). The SF-12 demonstrated construct validity with a

correlation of physical and mental components with six other measures in the study by

Luo et al. (2003). Jenkinson, chandola, coulter, and Bruster (2001) investigated

construct validity across various ethnic minority groups in the United Kingdom and they

found proof of consttuct validity. Other researchers agree and found evidence that the SF-

12 dernonstrated construct validity when used with various patient populations such as

those who have anxiety disorders (Sanderson et a1., 2OOI), are homeless (Larson, 2002),'

have ophthalmology disorders (Globe et al., 2002), or have back pain (Luo et al).

Content validity assesses the ability of an instrument to measure the area of

interest. Content validity in the SF-12 was studied by Bohannon et al. (2004) and Dunbar

et al. (2001). Bohannon et al. performed a factor analysis and their results were

supportive of content validity. Dunbar et al. examined the SF-l2 and believe that it is the

best questionnaire for general health as they found no ceiling or floor effect.
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Criterion valiclity was examined by comparing the instrument with another

altemate tool. Globe et al. (2002) found evidence of criterjon validity for the PCS and

MCS when they compared the SF-12 to the SF-36.

The SF-i2 appears to have been an appropriate tool for this study as it has proven

to be a psychometrically-sound instrument. The SF-12 due to its succinctness is usually

used in conjunction with condition-specific surveys (Intemational Quality of Life

Assessment, 2005), as was done in this study. The OHS/OKS, which measure FS, will

now be the focus of the discussion.

Ft mctional Status Measures.

The OHS and OKS were developed with patient input in 1996 and 1998

respectively. These joint specific outcome tools, respectively measure function and pain

specifically in TH/TI( replacement patients. It has been estimated that these patient-

centred, self-report Íreasures take 2to 15 minutes to complete (McMurray, Heaton,

Sloper & Neeleton,7999; Wylde, Learmonth, & Cavendish, 2005).

The 12-itern, single scale instruments ask patients about their functioning over the

past four weeks through self assessment of a single joint. Garbuz, Xu, and Sayre (2006)

believe it "captures joint arthroplasty outcomes" (p.999) whereas McMurray et al. (1999)

credit it as providing "quantitative data regarding disability particularly pain and

immobility'' (p.228). Each item has a five poìnt ordinal scale from which patients choose

their responses. The Likert scale yields a score that ranges from i2 to 60. Lower scores

indicate less perceived disability while higher scores indicate greater disability or less

function in regards to activities of daily living.
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Two research teams (McMurray et a1., 1999; Wylde et a1., 2005) have identified

lirnitations with the use of OHS. Wylde et al. focused on patients' perspectives of the

OHS. Some patients comlnented that the questions were unclear, asked more than one

question, or were irrelevant. Patients' pain fluctuated therefore it was difficult to

determine if it was due to co-rnorbidities or the affected joint. McMuffray et al. identified

some difficulties with the questionnaire from clinicians' perspectives. A few questions

were not clear as to what they were asking and other questions seemed to have more than

one response in an answer. Comments were also made about the questionnaire's ability to

capture the pain experience and its exclusion of co-morbidities. The advantages of the

instrument (i.e. its conciseness, simplicity, and focus) may account for its restrictions and

lack of clarity (McMurray et a1.).

Despite the shortcornings that have been identified by some researchers, the OHS

has been found to be a psychometrically sound instrument by other researchers (Dawson

et a1., 1 996; Fitzpatrick et a1.,2000; Suk, Hanson, Norvell, & Helfet, 2005). Those

psychometric properties will now be discussed in relation to the tool's reliability and

validity.

The reliability of the OHS will be discussed in regards to its internal consistency,

test-retest, and responsiveness. The OHS has been found to be internally consistent as

measured by Cronbach's alpha. Internal consistency ranged from .84 to .93 (Dawson et

a1.,1996; Fitzpatrick et al., 2000; Wylde et aI.,2005). Test-retest or reproducibility was

rated as high by Gosens et al. (2005) with the ICC at .97. Dawson et al. (1996) agree and

believe that the OHS has satisfactory test-retest ability. The OHS is believed to be very

sensitive to change over time (Fitzpatrick & Dawson, 1997; Fitzpatrick et al., 2000).
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Next, the OHS will be discussed in legards to its validity. The OHS is seen to

have construct validity as it corelates highly with the WOMAC and the SF-l2 (Garbuz,

Xu, Duncan, Masri, & Bobolev ,2006 Ostendorf,, Buskens et al.,2004). Preoperatively it

had no ceiling or floor effects and postoperatively it had had few ceiling effects and no

floor effect (Ostendorf,, Buskens et al.). Fitzpatrick and Dawson (1997) also found

evidence of construct validity.

Suk et al. (2005) evaluated the OHS and found evidence that it was reliable, valid,

and responsive. The OHS was critiqued in regard to content, construct and criterion

validìty as well as internal consistency, reproducibility, and responsiveness. The critique

yielded a score of five out of six. The last dimension of the evaluation was the tool's

clinical utility as expressed by patient friendliness and clinician friendliness. This resulted

in a score of three out of four. The overall score for the OHS was eight out of ten. The

OKS also has been found to be psychometrically sound (Dawson et a1.,1998; Dunbar et

a1.,2007; Ganatt, Brealey, & Gillespie in collaboration with DAMASK Trial ream,

2004; Liow, Walker, Wajid, Bedi & Lennox, 2003; Suk et al., 2005).

The reliability of the OKS will be described in regards to its internal consistency,

test-retest, and responsiveness. Cronbach's alpha scores ranged frorn .87 to .93 (Dawson

et a1., 1998; Dunbar et a1.,200r; whitehouse, Blom, Taylor, pattison, & Bannister,

2005). Reproducibility, which is examined by test-retest, was found to be satisfactory by

Dawson et al. (1998). The ICC was also satisfactory at.94 (Dunbar et a1.,2001). The

oKS was also viewed as highly responsive (Harcourt, white, & Jones, 2001) and

sensitive to change when the preoperative and postoperative OKS were compared

(Dawson et a1.,1998).
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The validity of the OKS will be described in regards to its content and construct

validity. The content validity was addressed in the OKS as its questionnaire items were

developed frorn patient interviews (Dawson et al., 1998). The construct validity was

evaluated by exarnining the amount of agreernent between the OKS and clinical data

(American Knee Society Score) plus other existing health outcorne questionnaires (SF-36

and the Stanford Health Assessment Questionnaire). Dawson and colleagues found that

construct validity was highest (p <.01) in regards to pain (preoperatively: -.71 and

postoperatively: -.78) and physical function (preoperatively: -.69 and postoperatively:-

.66).

Suk et al. (2005) also appraised the OKS and verified that it was valid, reliable,

and responsive. The tool was critiqued by considering content, constnÌct and criterion

validity, and internal consistency, reproducibility, and responsiveness and was rated six

out of six. The last dimension of the evaluation was its clinical utility as expressed by

patient friendliness and clinician friendliness and it received three out of four. The final

score for the OKS was nine out of ten.

The OHS and OKS are concise tools that measure FS. More importantly though,

based on the definition of FS that has been provided previously, the OHS and OKS will

adequately measure the concept. The tools focus on the physical, psychological, and

social aspects of FS while concentrating on pain, function, and activity.

There is evidence that the SF-12, OHS and OKS are psychometrically sound

instruments and that they were suitable for this study. The SF-12 has been recommended

as a generic health outcome tool and the Oxford instruments have been recommended as
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appropdate site-specific insttuments (Dunbar et a|.,2001) especially for health outcome

research that emphasizes patient perception.

Data Analysis

Statistical advice was sought frorn the statistician at the MCNHR Statistical

Advisory Service. The statistical consultations provided guidance for the selection of the

appropriate statistical tests, assistance with analysis, the interpretation of the results, and

the presentation of the final results in the thesis. The Statistical Package for the Social

Sciences (SPSS 15.0 for Windows Grad Pack), a data analysis software prograrr, was

utilized to irnport and analyze the data.

Descriptive statistics were used to analyze the demographic data. This included

the use of means and standard deviations. Significance was set atp <.05 for all tests

initially. Information was used from the Canadian normative data for the SF-36 (Hopman

et a1.,2000) to establish cut-off points for the SF-12 scores. These cut-off points were

calculated with the mean age of the sample and the 95% confidence interval. The mean

age of the total sample was 65.2. The age range of 65 - 7 4 years of age was used to find

the MCS and PCS standardized scores and confidence intervals. The confidence interval

for the MCS is 53.4 - 54.0 and for the PCS it is 46.8 - 41.6. Scores less than this range

indicate below average health and scores greater than this range indicate above average

health. Cheang (M. Cheang, personal communication, February 28.2007) recommends

that a significant clinical difference for the MCS and PCS in the SF-12 is 2.7 points.

Cut-off points were also explored for the OHS/OKS. Kalairajah, Azurza, Hulme,

Molloy, and Drahu (2005) compared the OHS with the Harris Hip Score and developed

OHS cut-off points. They reported classifications of excellent, good, and fair outcomes.
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HoweveL, Munay et aL. (2007) discuss the possibility of categories and caution against

their use as presently they are involved with developing categories through a large

intemational dataset. Since there are no similar cut-off points for the OKS as for the

OHS, plus given that it is not recornrnended by the original researchers who developed

the OHS/OKS, no cut-off points were used for the OHS/OKS. Murray et al. identified

that the minimal clinically irnportant difference in OHS/OKS scores is 3 - 5 and perhaps

even lower. Dawson (J. Dawson, personal communication, February28,2001) agrees and

reeommends that significant clinical differences for the OHS and OKS are 2.6 and 2.65

points respectively.

Correlations were perfonned to answer several of the research questions and

descriptors were used to explain the strength of the relationships. The descriptors and

parameters used to describe the relationships conveyed by r values include: .00 - .25:

little if any, .26 - .49:\ow,.50 - .69: moderate, .70 -.89: high, and .90 - 1.00: very

high (Munr o,2001,p. n$.

Research Qttestion I: What is the impact of the preoperative wait on quality of

life andfunctional status during the wait.

The SF-12 and the OHS/OKS were used to evaluate QOL and FS in TH/TK

patients before their surgery.Datawere collected at 12 months prior to surgery (SF-12)

and 1 rnonth prior to surgery (SF-12 and OHS/OKS). The above parameters for

interpretation were also used.

To answer the first question, the change of the subject mean from 12 months

preoperative to one month preoperative was calculated. Data were examined to determine
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if there were conelations between: 1) twelve months preoperative QOL and one month

pteoperative QOL; 2) one month preoperative QOL and time spent waiting in weeks; and

3) one month preoperative FS and tirne spent waiting in weeks.

Research Question 2: I4/hat is tlte impact of the preoperative wait on quality of

life and .functional s tatus .fo llowing s urgery ?

The SF-12 and the OHS/OKS were used to evaluate QOL and FS in TH/TK

patients following their surgery.Datawere collected at 1 month prior to surgery (SF-12

and OHS/OKS) and 12 months following surgery (SF-12 and OHS/OKS). The above

parameters for interpretation were also used.

To answer this question, the change of the subject mean from one month

preoperativeto 12 months postoperative was calculated. Data were examined to

detennine if there were coffelations between: 1) one month preoperative QOL and 12

months postoperative QOL; 2) twelve months postoperative QOL and tirne spent waiting

in weeks; 3) one month preoperative FS and 12 months postoperative FS; and 4) twelve

months preoperative FS and time spent waiting in weeks.

Research Question 3: What is the relationship of quali4.t of lfe tofunctional

status over time?

Two approaches were used to analyze this data. In the first approach, Dataset 2 (n

: 890) was used to look at the relationship of QOL to FS over time. This approach was

inferential in nature. In the second approach, all patients in the analysis had

measurements from all three measurement points (Dataset 3, fl: 102) as patients' scores
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were across the continuutn, frorn 12 rnonths prior to surgery, I rnonth prior to surgery,

and 12 months following surgery.

To answer question three, the data were exalnined to detennine if there were

changes to the correlations between: 1) QOL and FS at the one month preoperative data

measurerìent point; and 2) QOL and FS at the 12 month postoperative data measurement

point. The statistician assisted by performing a rnulti-level analysis with the General

Linear Model (GLM) and this enabled us to include all three data points and to control

for potential extraneous variables.

Summary

This chapter has reviewed the rnethodology of the study in relation to the research

design, setting, sample, sampling procedures, study approval, data collection, measures,

and data analysis. The next chapter discusses the findings of the study.
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Chapter 4

Findings

This chapter describes the findings of this longitudinal, conelational study that

examined changes in and the relationship between QOL and FS across the wait period

and following surgery for TH and TK replacement patients. A sumrnary of the findings,

including an overview of the demographics of the sample, and the results related to the

three research questions are presented.

Total Sample Demographics

The total sample included 1,228 patient records. It was composed of 568 males

(46.3%) and 660 females (53.7%). The mean age for males and fernales was 64.4 years

and 65.9 years respectively while for the total sample it was 65.2 yearc (SD 1 1.6) (see

Table2).

The mean BMI of the total sample was 30.7 kglm2 (SD 6.4) while the mean value

for the TH patients was 28.8 kglmz and for the TK patients was 32.7 kd^' (see Table 3).

According to Health Canada (2003) a BMI of less than 18.5 kglm2 is considered

underweight while a BMI between 18.5 and 24.9 kglm2 is classified as a noÍnal weight.

For the total sample (¡/: 1,228), only 4 patients (.33%) reported a BMI that would

indicate that they were underweight; 149 patients (12.13%) identified that they had a

BMI that would indicate a normal weight. Many patients (TH : 35.60/0, TK : 55.4%)had

a BMI > 30kglm2, a value considered indicative of obesity (Health Canada). Females

were slightly heavier with a mean BMI of 3l.4kglmz (sD j.3), whereas males had a

mean BMI of 29.8kglmz (SD 5.1).
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Table 2

Demographic Characteristics.for Total Sample and by Dataset

Variables Total Sarnple Dataset 7 Dataset2 Dataset 3

N:1228 n:440 n: 890 n:102

Age (years)

Mean (SD)

Range

6s.2 (11.6) 63.2 (r1.1) 66.2 (1r.3) 6s.0 (10.7)

18 -92 22 - 90 18 - 92 41 -87

Gender n (%)

Male

Female

568 (46.3) zrs (48.e) 403 (4s.3) s0 (49.0)

660 (s3.7) 22s (st.t) 487 (s4.7) s2 (s1.0)

BMI (kg/m')

Mean (,SD)

Range

30.7 (6.4) 30.6 (6.2) 30.s (6.3) 2e.6 (s.1)

t6.r - 6s .3 1 8.6 - 65.3 16.1 - 60.7 t9 .4 - 47 .0

Length of Wait (weeks)

Mean (^SD)

Median

Mode

Range

48.4 (2e.1) s0.1 (23.3) 47.6 (30.7) 45.2 (19.3)

45 48 43 41.5

20 54 21 54

0-162 4-132 0-162 4-t03

Procedure n (%)

Hip

Knee

s28 (43.0) 20t (4s.7) 384 (43 .1) s7 (s5.e)

700 (s7.0) 23e (s4.3) s06 (s6.e) 4s (44.1)

Side n (%)

Left ss7 (4s.4) 184 (41.s) 420 (47 .z) 47 (46.1)
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Right

Bilateral

621 (s0.6) 2t2 (48.2) 463 (s2.r) s4 (s2.9)

4e (4.0) 44 (r0.0) 6 (0.1) 1(r.0)

Nore. Total sarnple contains patients who are in either Dataset 7,2, or 3. The total sarnple

is not the sirnple sum of the datasets as soÍre patients were included in more than one

dataset. Dataset t has two measureûrent points: waitlist and preoperative; Dataset 2 has

two measuretnent points: preoperative and postoperative; and Dataset 3 has three

measurement points : waitlist, preoperative, and postoperative.

Fewer patients (528 or 43.0%) had a primary TH replacement perfonned than a

prirnary TK replacement (700 or 57 .0%). Four percent of all procedures performed were

bilateral. Patients who had TH replacement surgery were slightly younger and had a

slightly lower BMI compared with patients who had TK replacement surgery. The mean

age and mean BMI of TH replacement patients was 63.8 years (,SD 12.5) and,28.8kg/mz

(SD 5.3) respectively, while TK replacement patients were 66.3 years (.tD 10.8) and had

a rnean BMI of 32.I kglm2 (SD 6.8). On average, patients waited almost ayear (48.4

weeks, SD 29.1, range 0 -162) for surgery. Only II .l% of the delays for surgery were the

patients' choice. When these 1 I.I%o were excluded from the data, the wait was shorter

(46.1 weeks, SD 28.0, range 0 - 162). Males and females had similar lengths of wait for

surgery, (48.5 weeks, SD 28.7;48.4 weeks, SD 29.5 respectively). TH patients (43.2

weeks, SD 2l.3, range 0 - 162) had a slightly shorter wait than TK patients (52.4 weeks,

SD 29.8, range 0 - 143). Male patients scored slightly better than female patients in all

measurements of QOL and FS (see Table 4).
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Table 3

Percentage of Patients with a Body Mass Inclex Less tltcut 25 kglm2 ancl Greater thal 25

kd^' in the Total Sample

Body Mass Index

N:7,228 < 25 kgln >25 kln > 30 kglm' >35 kg/rn >40 k/m

rH (s28)

o//o 23.3 76.7 3s.6 1r.4 3.6

rK (700)

o//0 10.4 89.6 55.4 28.6 t1.7

Note. Each 5 point increase in body toars ind

developing health problems (Health canada,2003). TH : total hip; TK: total knee.

Body mass index of 25 to 29.9 kglm2 is considered overweight; body mass index of BMI

30kglm2 and over is considered obese (Health Canada).

Description of Datasets

Dataset i (n: 44}),Dataset2 (n: g90), and Dataset 3 (n: 102) made up the

total sample of patient records (N: 1,228). Note that the total sample is not the simple

sum of the datasets as these datasets were overlapping and not independent since some

patients were included in more than one dataset. Demographic data for the total sample

and each of the individual datasets are shown in Table 2. Thethree datasets varied in the

number of patient records but were comparable with respect to age, gender, BMI, length

of wait, type of procedure, and surgical involvement (i.e. unilateral versus bilateral). The

total sample and three datasets were comparable in regards to gender specifìc eOL and

FS scores with females scoring slightry rower in their eol- and FS (see Table 4).
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Table 4

Gettder Specific Scores.for Menlal Contponent Summaty, Physical Component Sttmntary,

and Oxford-(2 Hip/Oxford-l2 Knee in the Total Sample

Scores (N: 1,228)

Gender MCS MCS

I2n2 1tr2

preop preop

MCS PCS PCS

t2112 r2t12 1t12

postop preop preop

PCS Oxford Oxford

12112 U12 12/12

postop preop postop

Male

Mean

(sD)

50.2

(12.6)

52.1

(1 1.s)

53.6

(e.s)

29.2

(8.4)

30.4

(8.3)

43.1

(10.1)

40.0

(7.6)

20.8

(8.6)

Female

Mean 48.8 49.6 s2.9 27.3 27.7 39.s 42.7 229

(sD) (t2 .4) (12 .r) ( 1 0. e) (7 .3) (7 .4) (1r .7) (7 .s) (e .4)

Note. Total sample contains patients who are in either Dataset 7,2, or 3. The total sample

is not the simple sum of the datasets as some patients were included in more than one

dataset. 1ll2: I month; l2lI2: 12 months. Range of scores for the MCS and the PCS is

0- 1 00; higher scores reflect better perceived quality of life. Range of scores for the

Oxford is 12-60; lower scores indicate less perceived difficulty with function. MCS :

rnental component summary; PCS : physical component summary; Oxford: Oxford-12

Hip Score/Oxford-l2 Knee Score.



65

The measurement points for each of the datasets were approximate as it depencled

upon when the patient retumed the instrument to the regional JRR. For each measurement

point there was a range of time (see Table 5).

Table 5

Comparison of Approximate and Actrml Measttrement Points.f'or Datasets

Approxirnate Measurement

Points

Actual Minimum and Maximurn

Measurement Points in Months

Dataset 1 12 months prior to surgery 0 -25

1 month prior to surgery 0-2

Dataset2 1 rnonth prior to surgery 0-2

12 months following surgery 10-t7

Dataset 3 12 month prior to surgery 0- 16

1 month prior to surgery 0-1

12 rnonths following surgery 11-16

Patients completed a medical/rnusculoskeletal co-morbidity questionnaire at one

month prior to surgery. In the total sample,46.9o/o of patients identified the presence of

hypertension while 45.6% stated that OA or degenerative arthritis other than in their hip

or knee was present. Back pain was reported by 38.2% of the total sample. Additional co-

morbidities that were frequently noted were diabetes (L4.0o/o), heart disease (ll.3%o), and

depression (9.6%).In the second section of the questionnaire patients were asked about

the presence of pain. The f,rve most frequently identified painful areas were: right knee
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(54.8%),leftknee(51.z%),lowerback(37.7%),righthip(33.2%),andlefthip (32.9%).

Cornplete results are given for the total sarnple and each dataset in Table 6 and Table 7

respectively. The nutnber of patient records in each dataset varied but they were sirnilar

with respect to the presence of co-lnorbidities and pain.
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Table 6

Co-morbidities.for Total Sample and by Dataset

Co-rnolbidity Total Sarnple Dataset 1

N: 1228 n:440

Dataset 2

n: 890

Dataset 3

n:102

n (%) n (%) n (%) n (%)

Anemia 32 (2.6)

lr2)

8 (1.8)

t3l

27 (3.0)

[10]

3 (3.0)

t1l

Back Pain 464 (38.2)

[13]

ls3 (3s.1)

t3l

340 (38.6)

l11l

2e (28.8)

l1l

Cancer ss (4.s)

112l

1s (3.4)

t3l

46 (s.3)

[10]

6 (6.0)

lll
Depression 116 (e.6)

[16]

4s (10.3)

l4l

82 (e.4)

tl3]

l1 (10.e)

[1]

Diabetes t70 (14.0)

l12l

s6 (12.8)

13l

128 (14.6)

[10]

14 (13.e)

t1l

Heart Disease 138 (11.3)

li3l

4e (1 1.3)

t3l

104 (1 1.e)

l11l

rs (14.e)

tll
High BP s70 (46.9)

u2l

lel (43.7)

t3l

424 (48.3)

l10l

4s (44.6)

tll
Kidney Disease 2r (1.7)

LI2]

6 (1.3)

t3l

17 (2.0)

[10]

2 (2.0)

t1l

Liver Disease 6 (0.s)

u2l

1 (0.2)

t3l

5 (0.6)

l10l

0 (0.0)

l1l
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Lung Disease 48 (3.e)

112)

le (4.3)

l3l

3s (4.0)

[1 0]

6 (6.0)

tll

Osteo/Degenerative

Arthritis Other Than

Hip/Knee

ss3 (4s.6)

[14]

412 (46.e)

lr2)

t82 (41.6)

t3l

41 (40.6)

l1l

Rheumatoid Arthritis i 13 (e.3)

114l

44 (10.1)

t3l

83 (e.s)

112l

14 (13.e)

l1l

Ulcer/Stomach Disease 78 (6.s)

112)

2e (6.7)

t3l

s3 (6.0)

[1 0]

4 (4.0)

t1l

Note. Total sample contains patients who are in either Dataset I, 2, or 3. The total sample

is not the simple sum of the datasets as soûre patients were included in more than one

dataset. Dataset t has two measurement points: waitlist and preoperative; Dataset 2 has

two measurement points: preoperative and postoperative; and Dataset 3 has three

measurement points: waitlist, preoperative, and postoperative. Missing cases are

identified in [ ].
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Table 7

Pain Location.for Total Sample and by DaTaset

Body Area Total Sarnple

N: 7228

Dataset l

N:440

Dataset 2

n: 890

Dataset 3

n:102

n(%) n (%) n (%) n(%)

Right Neck 1r0 (e.2)

132l

4s (10.6)

t 1sl

73 (8.4)

tl el

8 (8.0)

l2l

Right Shoulder r72 (14.4)

132l

s8 (13.6)

[ 1s]

t2s (14.4)

[1e]

11 (11.0)

l2l

Right Elbow s8 (4.8)

132)

26 (6.1)

l1 sl

37 (4.2)

[1e]

s (s.0)

l2l

Right Wrist 167 (14.0)

132l

67 (1s.8)

l1 sl

116 (13.3)

[1 e]

16 (16.0)

l2l

Right Hip 397 (33.2)

132l

1s2 (35.8)

l1 sl

28s (32.7)

[1 e]

40 (40.0)

tzl

Right Thigh 13i (11.0)

[33]

4s (10.ó)

l1 sl

e7 (rr.1)

l20l

1 1 (1 1.0)

t2l

Right Knee 6ss (s4.8)

132l

218 (s1.3)

[1s]

482 (ss.3)

[1e]

4s (4s.0)

12)

Right Calf el (7.6)

132l

21 (6.4)

[1s]

7t (8.2)

Ii e]

7 (7.0)

l2l

Right Ankle 188 (1s.7)

132l

67 (15.8 )

li sl

13s (15.5)

[1e]

14 (r4.0)

tzl
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Left Shoulder 1s0 (12.6)

13 3l

44 (10.0)

[1 s]

lrs (r3.2)

l20l

e (e.0)

tzl

Left Elbow 43 (3.6)

[33]

17 (4.0)

[1 s]

30 (3.4)

l20l

4 (4.0)

l2l

Left Wrist rs7 (13.1)

[33]

s6 (t3.2) 113 (13.0) t2 (12.0)

tzlllsl [20]

Lefr Hip 3e3 (32.e)

t33l

14s (34.r) 282 (32.4)

[ 1s] l20l

34 (34.0)

l2l

Left Thigh 130 (10.9)

t3 3l

4e (1 1.s)

[1 s]

e3 (10.7)

l20l

t2 (r2.0)

12)

Left Knee 612 (st.2)

13 3l

2rs (s0.6) 438 (s0.3)

[1 s] l20l

41 (41.0)

l2l

LeftCalf 8s (7.1)

[33]

27 (6.4)

[1 s]

6s (7.s)

l20l

7 (7.0)

l2l

Left Ankle 176 (14.7)

[33]

s4 (12.7)

[1 s]

t34 (rs.4)

l20l

12 (12.0)

l2l

Neck 113 (e.s)

[33]

3e (e.2)

[ 1s]

81 (e.3)

l20l

t (7.0)

l2l

Lower Back 4s0 (37.7)

13 3l

lss (36.s) 327 (37.6)

[1s] l20l

32 (32.0)

l2l

Note. Total sample contains patients who are in either Dataset 1,2, or 3. The total sample

is not the simple sum of the datasets since some patients were included in more than one

dataset. Dataset t has two measurement points: waitlist and preoperative; Dataset 2 has
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two rneasurement points: preoperative and postoperative; and Dataset 3 has three

measurelnent points: waitlist, preoperative, and postoperative. Missing cases al'e

identified in [ ].

At approxirnately 12 rnonths following surgery, patients were also asked about the

incidence of cornplications. Since patients identified their cornplications at approxirnately

12 months following surgery, these results are reported for Dataset 2 (n:890) and

Dataset 3 (n : 102). Advantages to reporting the cornplications frorn both datasets are

that Dataset2had the greatest number of patients rnaking it suitable to use for

generaTizations to the patient population while Dataset 3 was more representative of the

total sarnple since it included patients who had reported data at all three rneasurement

points. In Dataset 2 the rnost frequently identified complication was infection that was

treated with antibiotics for both TH replacement patients (3.4%) and for TK replacement

patients (8.4%).In Dataset 3 the most common complications for TH replacement

patients were dislocation (1.8%) and blood clots in lungs (1.8%). For TK replacement

patients the most commonly reported complication was infection that was treated with

antibiotics (4.4%) (see Table 8).
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Table 8

Postoperative Complications by Dataset 2, Dcttaset 3 and by Procedr,rre

Cornplications Dataset 2

n: 890

Dataset 3

n: 102

TH

n: 384

TI(

n: 506

TH

n:57

TK

n:45

n (%) n(%) n (%) n(%)

Dislocation 4 (1.1)

tel

tl (2.2)

t6l

r (1.8)

l2l

1(2.2)

t0l

DVT 1 (0.3)

t3l

6 (r.2)

l7l

0

t0l

1(2.2)

t0l

Blood Clot in Lungs 1 (0.3)

[3]

1 (0.2)

t8l

1 (1.8)

t0l

0

l0l

lnfection: Antibiotics 13 (3.4)

14)

42 (8.4)

t7l

0

t0l

2 (4.4)

t0l

Infection: Surgery 6 (1.6)

t3l

4 (0.8)

t7l

0

t0l

r (2.2)

t0l

Note. These selÊreported complications were measured at 12 months following surgery

and therefore are only reported for Dataset 2 and Dataset 3. Missing cases are identified

in I l. TH: total hip; TK: total knee; DVT: deep vein thrombosis.

At approximately 12 months following surgery, patients were also asked to report

satisfaction with their surgery (see Table 9). Since patients identified their satisfaction
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level at approximately 12 rnonths following surgery, these results are repofied for Dataset

2 (n: 890) and Dataset 3 (n : 102). Advantages to reporting results from Datas et 2 and,3

were discussed earlier. Most patients were either very satisfied or satisfied with their

surgery. In Dataset 2 (n:890), 91 .6 o/o of Tlreplacement patients were either very

satisf,red or satisfied while 3.8olo were neutral, and 4.60/o were either unsatisfied or very

unsatisfied. In the same dataset,82.9o/o of TK replacement patients were either very

satisfied or satisfied while 8.2o/o were neutral, and 8.9Yo were either unsatisfied or very

unsatisfied.

In Dataset 3 (n : 102),100% of TH replacement patients were either very

satisfied or satisfied. In the satne dataset,75.60/o of TK replacement patients were either

very satisfied or satisfied,12.2%o were neutral, and 12.2% were either unsatisfied or very

unsatisfied. In the category of 'very satisfied', twice as many TH replacement patients

(85 .7%) were very satisfied as cornpared to the TK replacement patien ts (4I .5%).



74

Table 9

Satis.faction by Dataset 2 and Dataset 3

Satisfaction Dataset 2

n: 890

Dataset 3

n:102

TH

n: 384

[1 s]

TK

n: 506

121l

TH

n:51

t1l

TK

n:45

l4l

n(%) N (%) n (%) n(%)

Very satisfied 243 (6s.e) 239 (49.3) 48 (8s.7) t7 (4r.s)

Satisfied es (2s.7) 163 (33.6) 8 (14.3) 14 (34.r)

Neutral 14 (3.8) 40 (8.2) s (12.2)

Unsatisfied t0 (2.7) 31 (6.4) 4 (e.8)

Very Unsatisfìed 7 (1.e) t2 (2.s) 1(2.4)

Note. Self-reported satisfaction was measured at 12 months following surgery therefore

results are only available for Dataset 2 and 3. Missing cases are identified in [ ]. TH:

total hip; TK: total knee.

The SF-12 scores (MCS and PCS) that measured QOL and the OHS/OKS that

measured FS were comparable for patients who had either unilateral or bilateral joint

replacement surgery (see Table 10). Both TH and TK replacement patients self-reported

that their QOL and FS improved from baseline to 12 months following surgery as shown

in Table 11.
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Table 10

Comparison of Mentctl Contponent Srnnmary, Physical Component Stunntaty, and

Ox.ford-12 Hip/Oxford-l2 Knee Scores.for (Jnilateral and Bilateral Joints in Total

Sample

Surgical Involvement

N:1227 lll

Measure / Time Unilateral

n: 1178

Bilateral

n:49

MCS

72112 preop

Mean (SD)

n fmissing]

1ll2 preop

Mean (,lD)

n [missing]

72112 postop

Mean (^9D)

n [missing]

4e.t (12.3)

3e6 lt82l

s0.7 (1 1.8)

1178 [0]

s3.1 (10.3)

883 [2es]

4t.s (14.2)

44 lsl

s2.0 (12.8)

4e l0l

62.1 (8.8)

6 l43l
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PCS

12112 preop

Mean (SD)

n þnissingl

7l12 preop

Mean (SD)

n fmissing]

I2l12 postop

Mean (SD)

n fmissing]

28.1 (1.8)

3e6 U82l

28.e (8.0)

1 178 l0l

41.1 (11.1)

883 [2es]

2e.4 (8.4)

44 lsl

29.6 (7.4)

4e [0]

' 40.4 (ls.r)

6 l43l

OHS/OKS

7/I2 preop

Mean (SD)

n fmissing]

12/12 postop

Mean (,SD)

n fmissing]

41.0 (7.8)

103e ll3el

21.e (e.r)

814 13641

37.e (6.4)

42 l7l

19.4 (9.3)

s l44l

Note. Total sample contains patients that are in either Dataset I,2, or 3. The total sample

is not the simple sum of the datasets as some patients were included in more than one

dataset. Ill2: 1 month; 12112: 12 months. Range of scores for the MCS and the PCS is

0-100; higher scores reflect better perceived quality of life. Range of scores for the

OHS/OKS is i2-60; lower scores indicate less perceived difficulty with function. Missing
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cases identifiecl in [ ]. MCS : mental component summary; PCS : physical cornponent

summary; Oxford : Oxford- 1 2 Hip S core/Oxfo rd-12 Knee Score.
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Table 11

Contparison of Mental Component Sr.tmmary, Physícal Component Sumntaty, and

Oxford-l2 Hip/Oxford-l2 Knee Scores.for (Jnilateral and Bilatet"al Joint Replacentent

Surgery.for Total Hip and Total Knee Replacement Patients in the Toral Santple

Surgical Involvement

Measures Time Unilateral

n:1178

Bilateral

n:49

Hip

n:522

Knee

n: 656

Hip

n:6

Knee

n:43

MCS

12/12 preop

Mean (SD)

n lmissingl

7112 preop

Mean (SD)

n þnissingl

12112 postop

Mean (,SD)

n fmissing]

4e.6 (12.0)

res 13271

49.6 (12.2)

s22 l0l

s3.7 (e.s)

383 [13e]

4e.8 (12.7)

201 l4ssl

s 1.6 (1 1.s)

6s6 l0l

s2.7 (t}.e)

s00 li56l

48.s (s.e)

6 tol

s3.7 (r4.3)

6 tOl

s7.1 (*)

1 lsl

47 .4 (rs.1)

38 [s]

sr.7 (r2.7)

43 [0]

63.0 (e.4)

s [38]

OHS/OKS

7112 preop

Mean (,SD)

n lmrssrngl

42.2 (8.0)

474 l48l

40.0 (7.4)

s65 [e1]

3e.8 (4.7)

6 [0]

37.6 (6.1)

36l7l
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12112 postop

Mean (SD) 19.7 (8.0) 23.7 (9.s) 12.0 (*) 213 (9.7)

n [rnissing] 363 [1s9] 4s1l20s) 1 [s] 41391

Note. Total sample contains patients who were in either Dataset 1 (n : 440),2 (n : 890),

or 3 (n :102). The total sample is not the simple surn of the datasets as sorìe patients

were included in more than one dataset. 1112: one month; I2lI2: 12 months. Range of

scores for the MCS and the PCS is 0-i00; higher scores reflect better perceived quality of

life. Range of scores for the OHS/OKS is 12-60; lower scores indicate less perceived

difficulty with function. Missing cases identified in [ ]. * no ,SD available as n: 1. MCS

: mental component summary; PCS : physical component summary; OHS/OKS :

Oxford-12 Hip Score I Oxford-I2 Knee Score.

Findings Related to Research Questions

Research Question I: Iühat is the impact of the preoperative wait on quality of

lìfe and.ftmctional status during the wait?

To answer the first research question, data from the SF-12, the OHS/OKS data,

and the length of wait were examined. In this analysis all patients had SF-12 scores that

were taken at approximately 12 months prior to surgery and approximately 1 rnonth prior

to surgery (Dataset I,n:440).

As noted earlier, the SF-12 measures QOL and yields two scores: a MCS and a

PCS. FS of patients was measured with the OHS/OKS at approximately one month prior

to surgery. The OHS/OKS yields one summary score. lnformation was used from the

Canadian normative data for the SF-36 (Hopman et a1.,2000) to establish cut-off points
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for the SF-12 scores. No cut-off points are available for the OHS/OKS thelefore absolute

scores were examined. Total mean scores for these self-reporled measures during the wait

for surgery are presented in Table 12. Pearson conelations were perfonned to explain the

relationships between the variables.
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Table 12

Mental Componettt Summary, Physícal Component Summary, and Oxford-12

Hip/OxJord-l2 Knee Scores During the I|rait,for Sm"gery

12 Months Prior to Surgery I Month Prior to Surgery

Measures Dataset 1 TH

n: 440 n:20I

TK

n:239

Dataset I TH TK

n:440 n:201 n:239

MCS

Mean

(^SD)

49.5

(12.s)

49.6

(1 i.e)

49.4

(13.1)

50.s

(1 1.e)

49.9 s1.0

(12.4) (1 1.6)

PCS

Mean

(sD)

28.3

(7.e)

27.3

(7.7)

29.1

(8.0)

28.9

(7.e)

28.4

(7.7)

29.4

(8.0)

OHS/OKS

Mean

(^sD)

fmissing]

Not Not

Measured Measured

Not

Measured

40.s

(7.e)

144l

41.7

(8.0)

[16]

39.5

(7.8)

l28l

Note. Range of scores for the MCS and the PCS is 0-100; higher scores reflect better

perceived quality of life. Range of scores for the OHS/OKS is 12-60; lower scores

indicate less perceived difficulty with function. Measurement points are approximate.

MCS : mental component summary; PCS : physical component summary; OHS/OKS :

Oxford-l2 Hip Score/Oxford-l2 Knee Score. TH: total hip; TK: total knee.
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To explore the mental component of QOL over the waiting periocl, the within

subject MCS scores were examined in Dataset 1 (n:440). The Pearson correlation was

calculated and the r co-efficient for the relationship between the MCS at 12 rnonths prior

to surgery and again at I month prior to surgery was r : .694 (p < .001, one tailed). This

was a rnoderately strong finding and the explanatory power was moderate (R ': .48¡. th"

results indicate a significant positive relationship between the MCS scores at these two

measurerìent points as demonstrated by the scatterplot (see Figure 2). In other words,

individuals who had below average mental health at 12 months prior to surgery were

rnore likely to have below average mental health at one month prior to surgety.

Linear Regres sion with
95.00% Itilean Prediction lnterval

mcs_1 = 12.64 + 0.73 * mcs 2

RSquare = 0.48

'| r I ¡ | I
20.00 30.00 4o.oo 5o.oo oo.oo 7o.oo

mcs 2

Figure 2. Scatterplot of Mental Component Summary Scores at Twelve Months Prior to

Surgery (mcs_l) and One Month Prior to Surgery (mcs 2).
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Note.Range of scores for the mental component summary is 0-100; the higher the score

the greater the reported mental health component of quality of life. MCS_1 : rrental

component sumlnary score taken at 12 months prior to surgery, MCS_2 : rnental

component summary score taken at 1 rnonth prior to surgery.

The physical component of QOL over the waiting period was investigated by

examining the within subject PCS scores at the preoperative measurement points in

Dataset 1 (tt :440). The Pearson correlation was calculated and the r co-efficient for the

relationship between the PCS at 12 months and 1 rnonth prior to surgery was r : .648 (p

< .001, one-tailed). This was a moderately strong finding and explanatory power was

moderate (R t: .42). This indicates a significant positive association between the PCS

scores at these two measurement points and the scatterplot (see Figure 3) illustrates this

relationship. Hence individuals with below average physical health at 12 months prior to

surgery were Ítore likely to have below average physical health at 1 month prior to

surgery.
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Linear Regression with
95.00% IVlean Prediction lnterval

5 0.00-

pcs_1 = 9.45 + 0.65 " pcs_2
RSquare = 0.42
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Figure 3. Scatterplot of Physical Component Summary Scores at Twelve Months Prior to

Surgery (pcs_l) and One Month Prior to Surgery (pcs_2).

Note. Range of scores for the physical component summary is 0-.100; the higher the score

the greater the reported physical health component of quality of life. PCS_I : physical

component sulrmary score taken at 12 months prior to surgery; PCS 2 : physical

component summary score taken at 1 month prior to surgery.

The relationship between patients' mental and physical QOL and FS in relation to

their wait (in weeks) for surgery was also considered. In Dataset 1 (n : 440) the mean

wait for surgery was 50.1 weeks (SD 23.3). The Pearson coffelation \¡/as calculated with

the MSC scores taken at one month prior to surgery and the wait for surgery (in weeks).

There was little if any relationship between these variables (r: -.032) and it was not



85

significant þ : .508, two tailed). Likewise, to detennine if there was a relationship

between the QOL physical health scores at one month prior to surgery and the wait for

surgery, the Pearson conelation was calculated. There was little if any relationship

between these variables (r : .043) and it was not signific ant Qt : .370, two tailed). This

lneans that the individuals' wait period pr-ior to surgery was not associated with either

their rnental or physical QoL health scores taken at one month prior to surgery.

The OHS/OKS, which examine FS, were reported by patients at one month prior

to surgery (Dataset 1, fl:440). The Pearson correlation was calculated with the variables

of FS at one month prior to surgery and the wait in weeks for surgery. In Dataset 1, the

mean wait for surgery was 50.1 weeks (SD 23.3). The r co-efficient for this relationship

was r : -.I22 (p : .008, one tailed) (see Figure 4).
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Linear Regrersion with
B5.DD1o I'riern Fredirtirln lrrtÊrÌi'rl

txfordTotûl 2 = 42.611 + -û,04* length_o 2
R-Square = ll,0{

Figure 4. Scatterplot of Oxford-lZHiplOxford-l2 Knee Scores at One Month Prior to

Surgery (OxfordTotal 2) and the Length of Wait in Weeks for Surgery (Length of Wait

It2)).

Note.Range of scores for the Oxford-i2 Hip/Oxford-72Knee Scores (OxfordTotal 2) is

12-60; the lower scores indicate less perceived difficulty with function. Oxford Total 2:

Oxford-12 Hip/Oxford-12 Knee scores taken at one month prior to surgery. Length of

Wait [t2] : the length of time between when the physician and patient decide that surgery

is required and the surgery takes place.

Research Question 2: What is the impact of the preoperative wait on quality of

life an d fi.tn c t i o n a I s t a tu s fo I I ow ín g s ur g e ry ?

To answer the second research question, all patient data including length of wait,

and scores for QOL (SF-12 MCS and SF-12 PCS) and for FS (OHS/OKS) taken at
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approximately 1 rnonth prior to surgery and approxirnately 12 months following surgery

were exalrrined (Dataset 2, n: 890). Table 13 presents the total mean scores for the self-

reported lneasures.
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Table l3

Mental Component Smtmary, Physical Contponent Sumntary, and Oxford-l2

Hip/Oxford-l2 Knee Scores One Month Prior to Stn'gery and Tw,elve Months Follovting

Sm"gery

1 Month Prior to Surgery 12 Months Following Surgery

Measures Dataset 2

n: 890 n :384 n: 506

Dataset 2 TH TK

n:890 n:384 n:506

MCS

Mean

(,sD)

s0.8

(12.0)

49.4

(12.3)

5t.1

(11.ó)

53.2

(10.3)

53.7

(e.4)

s2.8

(10.e)

PCS

Mean

(sr)

28.8

(7.e)

28.2

(8.4)

29.2

(1.6)

41.1

(11.1)

42.7

(1 1.0)

39.9

(11.1)

OHS/OKS

Mean

(^tD)

lmissingl

4t.3

(7.6)

[l 10]

42.5

(8.0)

[3s]

40.3

(7.2)

usl

21.9

(e.i)

[70]

19.7

(8.0)

l20l

23.7

(e.5)

Is0]

Note. Range of scores for the MCS and the PCS is 0-100; the higher scores reflect better

perceived quality of life. Range of scores for the OHS/OKS is 12-60; lower scores

indicate less perceived difficulty with function. MCS : mental component summary;

PCS : physical component summary; OHS/OKS : Oxford-l 2 Hip Score I Oxford-l}

Knee Score; TH: total hip; TK: total knee.
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To explore the mental component of QOL, the MCS scores frorn 1 month prior to

surgery and 72 months following surgery were examined. The Pearson corelation was

calculated and the r value for the relationship between the within subject MCS at one

month prior to surgery with that at 12 months following surgery was r : .474 (p < .001,

one tailed). This indicates a low but significant positive relationship between the MCS at

these two measurement points as demonstrated by the scatterplot (see Figure 5). The

explanatory power for this relationship was weak (R': .22) and the dataset was large (n

: 890) therefore other factors may be explaining this relationship. Individuals who had

below average mental health at 1 month prior to surgery were more likely to have below

average mental health at 12 nonths following surgery. This was not a strong finding.

l

70.0È

Linear Regression with
95.00% f\/ean Prediction lnterval

mcs_2 = 2'1.45 + 0.55 * mcs_3
R€quare = 0.22

¿ !':.

60.0O'

6¡
I 5o.oo-aol

É
l

40.0q

30.00¡

20.014 j.

'I -t- --
20.00 40.00 60.00

mcs 3

Figure 5. Scatterplot of Mental Component Summary Scores at One Month Prior to

Surgery (mcsj) and Twelve Months Following Surgery (mcs 3).
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Note.Range of scores for the mental cornponent summary is 0-100; higher scores reflect

better reported mental health component of quality of life. MCS_2 : rnental component

sunmary taken at 1 rnonth prior to surgery; MCS_3 : mental component suûtmary taken

at 12 rnonths following surgery.

The physical component of QOL pre to post-surgery was also investigated using

the Pearson corelation test in Dataset 2 (n:890). As seen in Figure 6, there was a low

but statistically signifìcant relationship between the PCS scores of the SF-12 at 1 rnonth

prior to surgery and the PCS scores at i 2 rnonths following surgery (r : .302, p < .007,

one tailed). The explanatory power of this relationship was weak (R t: .09) and the

dataset was large (n : 890) thus suggesting that other factors may be influencing this

model. This rneans that individuals with below average physical health at I rnonth prior

to surgery tended to have below average physical health 12 months following surgery.

This was not a strong finding.
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Figure ó. Scatterplot of Physical Component Summary Scores at One Month Prior to

Surgery (pcs_2) and Twelve Months Following Surgery (pcs 3).

Note.Range of scores for the physical component summary is 0-100; the higher scores

indicate greater reported physical health component of quality of life. PCS_2 : physical

component suÍrmary scores taken at 1 month prior to surgery; PCS_3 : physical

component summary scores taken at 12 months following surgery.

FS was measured with the OHS/OKS. The Pearson correlation test was utilized to

analyze the relationship between the within subject OHS/OKS from 1 month prior to

surgery to those findings at 12 months following surgery in Dataset 2 (n:890). The r co-

efficient demonstrates that there was little if any relationship present between these

variables (r: .227) but it was statistically significant Q) < .001, one tailed) (see Figure 7).
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Therefore, patients who had worse FS at 1 month prior to surgery were more apt to have

a higher level of FS at l2 months following their surgery although the explanatory power

of this relationship was very low (R2 : .05) and the dataset was large (n: 890). (Note.

The higher the OHS/OKS, the worse the perceived level of FS.) This was not a strong

finding.
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95.00% [/ban Prediction lnterval

OxfordTotal_2 = 37.05 + 0.1 9 * OxfordTotal_3
RSquare = 0.05

tt¡t
20.00 30.00 40_00 50.00
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Figure 7. Scalterplot of Oxford-l2HiplOxfoñ-|2 Knee Scores at One Month Prior to

Surgery (OxfordTotal 2) and Twelve Months Following Surgery (OxfordTotal_3).

Note. Range of scores for the Oxford-l2 Hip / Oxford-l2 Knee is 12-60; lower scores

indicate less perceived difficulty with function. Oxford Total 2: was taken at 1 month

prior to surgery; Oxford Total 3 : was taken at 12 months following surgery.
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The relationship between patients' mental and physical QOL and FS in relation to

their wait (in weeks) for surgery was also considered. In Dataset 2 (n: 890) the tnean

wait for surgery was 4'7 .6 weeks (SD 30.7). To test the relationship between the mental

component of QOL at 12 months following surgery and the wait in weeks for surgery, the

Pearson correlation was calculated. There was little if any relationship between how long

patients waited and their mental component summary scores of QOL at 12 months

following surgery (r: -.005, p: .884, two tailed). This f,rnding was not statistically

significant.

Sirnilarly, the relationship between the physical component of QOL at 12 months

following surgery and the wait in weeks for surgery was tested. The Pearson correlation

test was used to explore this relationship. There was little if any relationship (r : .08ó)

but it was statistically signifi cant Qt: .005, one tailed). While shorter waits were

statistically related to better physical health at i2 months following surgery, it is

important to note that the dataset was large (n : 890) and the R 2 value only provides a

small explanatory power (see Figure 8).
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Fig.tre 8. Scatterplot of Physical Component Summary Scores at Twelve Months

Following Surgery (pcs_3) and the Length of the Wait for Surgery in Weeks (Length of

Wait [t3]).

Note. Range of scores for the physical component summary is 0-i00; higher scores

reflect better perceived physical health component of quality of life. PCS_3 : physical

component summary score taken at 12 months following surgery; Length of Wait [3] :

the length of tirne between when the physician and patient decide that surgery is required

and when the surgery takes place

The relationship between patients' FS postoperatively and the wait for surgery

was calculated with the Pearson correlation test. The r co-efficient for the relationship

between the Oxford-12 at 12 months following surgery and the wait for surgery in weeks
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was r : -.094 (p : .003, one tailed) (see Figure 9). There was little if any lelationship

between these variables. Although this relationship is statistically significant, it must be

kept in context. The R2 value has a low explanatory power and Dataset 2 is large (n :

890). This was not a strong finding but some individuals who waited a shorter period of

tirne had better FS at 12 months following surgery.

l

50.00:

l

Linear Regression wiûr
95.00% lvlean Prediction lnterual

OxfordTota13 = 23.25 + 4.03 * length_o_3
R€quare = 0.01

l¡ +o oo'
(ttÈot-
T'
L
o 30.00..':

¡Fx
Ol

¡

20.0 0-
l

l

l

)-.'l
0

l

¡

tt
150 200

Length of Wait [t3]

Figure 9. Scatterplot of Oxford-l2HiplOxford-L2 Knee Scores at Twelve Months

Following Surgery (OxfordTotal_3) and the Length of the Wait for Surgery in Weeks

(I ength of Wait [t3]).

Note.Range of scores for the Oxford-12 Hip/Oxford-l2 Knee is 12-60; lower scores

indicate less perceived difficulty with function. Oxford Total_3 : Oxford-12 Hip/Oxford-

12 Knee taken at 12 months following surgery; Length of Wait [t3] : the length of time
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between when the physician and patient decide that surgery is required and when the

surgery takes place.

Research Question 3: Wltat is the relcttionshíp of quality o.f life to.fr.utctional

status over time?

In order to study the relationship of QOL to FS over time, scores were examined

from 12 months prior to surgery, 1 month prior to surgery, to 12 months following

surgery. Two approaches were utilized to explore the data. In the first approach, the

relationship of QOL to FS was examined fi'om 1 rronth prior to surgery to 12 rnonths

following surgery (Dataset 2, f :890). The second approach explored the relationship of

QOL to FS over the three measurernent points: 12 rnonths prior to surgery, 1 month prior

to surgery, to 12 months following surgery (Dataset 3, fl: 102). Theoretically, the second

approach would be the proper design for the longitudinal nature of the question (M.

Cheang, personal communication, July 17 ,2008). (Note. QOL scores were available at all

three measurement points, however, FS scores were only available from the last two

measurement points.) There were advantages to the use of both approaches.

The first approach allowed for the largest number of patients possible in the

analysis from Dataset2 (n: 890). This made the results generalizable to these patient

populations. It is important to point out that the patients used in the first approach varied

at each time point, as not all patients had completed all measurement tools. The number

of patients who were in each analysis is identified in the appropriate tables.

In the second approach, the main advantage was that all patients in the dataset

(Dataset 3, fr: I}2)had results from each of the three measurement points. This provided
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a longitudinal analysis of QOL which was a rnajor strength of this study. The results of

these two approaches are similar in relation to the strength and direction of the

cotrelations although thep values vary depending on the size of the datasets (M. Cheang,

personal communication, July 17, 2008).

Specifically, in relation to the first approach, SF-12 and OHS/OKS data that were

collected frorn patients at 1 month prior to surgery and 12 months following surgery were

analyzed. The SF-l2 yields two QOL sumnìary scores: the MCS (measures mental

health), and the PCS (measures physical health) while the OHS/OKS yields one FS score.

The relationship between these scores was explored by a General Linear Model (GLM).

The GLM is a specific type of analysis that is multivariate in the sense that in the models,

adjustments were made for covariates (simultaneously with PCS, MCS, OHS/OKS as

applicable), wait times, and type of procedure. Therefore, this analysis helped study the

interactions between the variables (MCS, PCS, OHS/OKS, and wait tirne) as well as their

impact separately.

The GLM was used to explore the association between the MCS scores at one

month prior to surgery and 12 months following surgery for TH and TK replacement

patients. This within subject or repeated measures analysis was adjusted with scores from

the PCS and OHS/OKS taken at one month prior to surgery. There was a significant

contribution by the PCS and OHS/OKS (p < .001). A significant interaction for group by

time Qt: .03) was also seen. There was an increase in the MCS scores over time for both

TH and TK patients but the difference in scores from 1 month prior to surgery to 12

months following surgery was only significant for TH patients (p < .05) (see Table 14).
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Table 14

Mean Mental Component Sumntary Scores One Month Prior to Sw'gery and Tv,elve

Months Following Sw'gery by Procedtu"e

Procedure / Time Unadjusted

Mean (,SQ

n: 890

Adjusted

Mean (SÐ)

n:780

95o/o Confidence

Interval of Adjusted

Means

Lower Upper

TH MCS

1 month prior to surgery

12 months following surgery

Difference

4e.4s (.6r)

s3.11 (.s3)

4.27 (.60)

s0.28 (.s4)

s3.73 (.s4)

3.r3 (.24)*

49.22

s2.61

2.66

51.33

s4.78

3.6r

TK MCS

I month prior to surgery s1.7s (.s3) si.01 (.48) s0.06

12 months following surgery 52.84 (.46) 52.84 (.48) 5i.89

Difference l .0e (.s0) 2.16 (.21) 1.7 s

51.96

53.19

2.57

Note. Mean MCS scores adjusted by PCS and OHS/OKS. TH : total hip; TK: total

knee; MCS : mental component summary; PCS : physical component summary;

OHS/OKS: Oxford-12Hip Score I Oxford-L} Knee Score. * indicates a significantp <

.05 adjusted mean difference over time. Difference scores are based on paired within

subject scores.

The GLM was used to explore the relationship between the PCS scores at I month

before surgery md 12 months following surgery for TH and TK replacement patients.
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This within subject or repeated lneasures analysis was acljustecl with scores fì'om the

MCS and the OHS/OKS taken at I month before surgery; both were significant þ <

.001) in their contribution in tenns of adjustment. There was a signifìcant interaction for

group by time (p < .001). Mean QOL physical health (PCS) scores changed significantly

between 1 rnonth before surgery and 72 months following surgery for both TH and TI(

patients (p < .05), with TH patients tending to have the greatest rate of improvement (see

Table 15).

Table 15

Mean Physical Component Summary Scores One Month Prior to Surgery and Twelve

Months Following Surgery by Procedure

Procedure / Tirne Unadjusted Adjusted

Mean (,SE) Mean (^9fl

n: 890 n:780

95o/o Conftdence

Interval of Adjusted

Means

Lower Upper

TH PCS

1 month prior to surgery

12 months following surgery

Difference

28.24 (.40)

42.6e (.s6)

14.4s (.60)

28.67 (.3r)

43.s2 (.s6)

r2.8s (.2s)*

28.06

42.42

t2.36

29.28

44.62

13.3 5

TK PCS

1 month prior to surgery

12 months following surgery

Difference

28.17 (.3s)

39.88 (.4e)

10.71 (.s0)

28.62 (.28)

3e.67 (.s0)

12.63 (.22)*

28.07

38.68

12.20

29.r1

40.65

13.06
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Note. PCS means were adjusted by one month scores for MCS and OHS/OKS. TH : total

hip; TK: total knee; PCS : physical component summary; MCS mental component

summary; oHS/oKS : oxforcl-l2Hip Score I oxford-L2 Knee Score; eol-: quality of

life. * indicates significantp < .05, adjusted mean differences over time. Difference

scores are based on paired within subject scores.

The GLM was used to examine the OHS/OKS at 1 rnonth prior to surgery and,72

months following surgery. Variables (wait time, MCS, and pCS) were explored for

possible influences on the oHS/oKS. Wait time and MCS were not found to be

significant contributors to the OHS/OKS, therefore that model was adjusted only by the

PCS. A significant group by time interaction (p < .001) was present. There was a

signifìcant change in FS for both TH and TK patients from 1 month prior to surgery and

12 rnonths following surgery (p < .05), however, TH patients tended to show a greater

improvement over time (see Table 16).



101

Table l6

Mean Oxford-L2 Hip/Oxford-l2 Knee Scores One Month Prior to Sttrgery and Twelve

Montlts Fo llou,ing Surgery

Procedure / Tirne Unacljusted

Mean (,SË)

n:727

Adjusted

Mean (,SE)

n:727

95Yo Confidence

Interval of Adjusted

Means

Lower Upper

OHS

i month prior to surgery

12 months following surgery

Difference

42.42 (.41)

le.6e (.48)

22.73 (.s2)

42.1s (.34)

19.se (.47)

19.2s (.1s)*

41.48

18.61

18.95

42.82

20.52

19.54

OKS

1 month prior to surgery 40.24 (.38) 40.47 (.32) 39.8s

12 months following surgery 23.40 (.44) 23.48 (.43) 22.63

Difference r6.84 (.s1) 18.81 (.13)x 18.ss

41.09

24.34

19.06

Note. Mean OHS and OKS were adjusted by one month PCS scores. TH : total hip; TK

: total knee; OHS : Oxford-12Hip Score; OKS : Oxford-12 Knee Score; PCS :

physical component summary. * indicates signifìcant, p < .05, adjusted mean difference

over time. Difference scores are based on paired within subject scores.

The second, or three data point analysis approach to explore change in QOL and

FS over time will now be presented. The GLM was used to study the relationship of the

MCS over the three measurement points: i2 months prior to surgery, I month prior to
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surgery, and 72 months following surgery. Repeated measures analysis of vadance was

used to explore the changes and possible irnpacts. PCS, OHS/OKS, and wait time were

considered but were found non-significant to the model and therefore were dropped.

There was no significant group by time interaction (p: .852). When the TH and TI(

replacement patients were analyzed together (n : 102) there was a significant change

over time in MCS (p : .001) (see Figure 10). However, there was not a significant

difference in the change of scores between gtoups nor was there a significant difference

in the change when groups were explored separately based on confidence levels (all

group specific confidence levels overlapped) (see Table 17).
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Table 17

Mean Mental Contponent Sunntary Scores Twelve Months Prior to Sttrgery, One Month

Prior to Srtrgery, and Tv,elve Months Follou,ing Surgery by Procedtre

Procedure / Time Unadjusted 95YoConfidence

Mean (SE)

N: 102

Interval

Lower Upper

TH MCS

12 months prior to surgery

1 month prior to surgery

12 months following surgery

Diff 12 months prior-l month prior

Diff 12 months post-l2 rnonths prior

Dlff 12 months post-l month prior

48.42 (1.66)

4e.29 (1.68)

s3.38 (1.28)

0.88 (1.34)

4.e7 (1.s7)

4.0e (r.s4)

45.12 5t.71

45.96 52.63

50.8s s5.92

-1.81 3.57

1.82 8.12

1.00 7 .17

TK MCS

12 months prior to surgery

1 month prior to surgery

12 months following surgery

Diff 12 months prior-1 rnonth prior

Diff 12 months post-l2 months prior

Diff 12 months post-l month prior

47 .9s (1.87) 44.24 sl.66

49.61 (1.89) 4s.85 s3.37

s2.6t (1.44) 49.76 ss.46

1.66 (r.14) -0.62 3.9s

4.66 (1.e7) 0.69 8.64

3.00 (1.67) -0.37 6.36

Nole. MCS : mental component summary; TH: total hip; TK: total knee; Diff :

difference. Difference scores are based on paired within subject scores.
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Fig.tre 10. Mental Component Summary Scores for Total Hip and Total Knee

Replacement Patients in Dataset 3 (n: 102).

The GLM was used to examine the relationship of the PCS over the three

measurement points: 12 months prior to surgery, 1 rnonth prior to surgery, and 72 months

following surgery. Repeated measures analysis was used to explore potential changes and

the possible impacts. The rnodel was adjusted for the i2 months prior to surgery MCS (p

< .001). There was a significant group by time interaction for PCS (p < .001). Specific

exploration of mean scores at the group level indicating that there was no significant

change by group from 12 months prior to surgery to I month prior to surgery for both TH

and TK. However, there was a significant change by group from 1 month prior to surgery

to 12 months following surgery and 12 months prior to surgery and 12 month following

Nlental Component Summary Scores
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52

-57flso
3qs-4g
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---r- Total Hþ / Total Knee

12 rrrcnths prior 1 month prior to 12 rr¡cnths

to surgery surgery following

surgery

Dataset 3 (n: 102)
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for both TH and TK (p < .05) (see Figure 1 1). A greater rate of change tended to be seen

in the TH patients (see Table 18) and Figure I 1..

Table 18

Meøn Physical Component Sunntaty Scores Twelve Months PrÌor to Surgery, One Month

Prior to Surgery, and Twelve Months Following Surgery by Procedure

Procedure / Time Unadjusted Adjusted 95Yo Confidence

Mean (Sfl Mean (,SE) Interval of

n: I02 n: I02 Adjusted Means

Lower Upper

TH PCS

12 months prior to surgery

1 rnonth prior to surgery

12 months following surgery

Diff 12 months prior-l month prior

Diff 12 months post-12 months prior

Diff 12 months post-1 month prior

26.6s (.90) 24.6s

27.14 (.98) 2s.20

46.36(1.41) 43.s6

0.63 (.07) 0.48

15.00 (.s9)* 13.82

14.37 (.sz)x 13.33

26.42 (.e0)

27.14 (.e8)

46.43 (1.s0)

0.71 (.78)

20.00 (1.se)

19.2e (1.66)

28.22

29.09

49.16

0.77

16.i8

ts.4r

TK PCS

12 months prior to surgery

1 month prior to surgery

12 months following surgery

Diff 12 months prior-1 month prior

Diff 12 months post-12 months prior

28.re (1.01)

28.14 (1.10)

3e.24 (1.6e)

-0.0s (.e6)

rr.04 (r.46)

28.19 (1.01)

28.14 (1.10)

39.32 (1.s9)

0.60 (.0e)

14.83 (.72)*

26.18 30.19

25.94 30.33

36.17 42.47

0.43 0.78

13.37 16.28
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Diff 12 months post-l rnonth prior 1 1.09 (1.ss) 14.22 (.64)* 12.94 1s.so

Note. Mean PCS scores were adjusted by MCS 12 rnonths prior to surgery. TH : total

hip; TK: total knee; PCS : physical component summary; MCS : mental component

sunmary. * inclicates significant, p <.05, adjusted rnean difference over tilne between 1

month prior to surgery and 72 months following surgery. Diff : difference. Difference

scores are based on paired within subject scores.

Physical Com¡ronent Summary Scores

50
45
40
35

830
åzs
820

15
10

5
0

,lr--.-TotalHþ
---¡--- I otal Kneeli. :

12 months prior 1 month prior to 12 rnonths

to surgery surgery following surgery

Dataset3(n=102)

Figure //. Comparing Physical Component Summary Scores for Total Hip and Total

Knee Replacement Patients in Dataset 3 (n: 102).

Summary

In this chapter the findings from this study have been discussed. Most patients

were approximately 65 years of age, overweight, and had waited 48 weeks for surgery.

Slightly more females (53.7o/o) than males and more TK(57%) than TH charactenzed the
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salnple. The rnost coûrmon co-rnorbidities were hypertension and degenelative arthr-itis

plus patients reported painful knees, hips, and lower back. Few patients reported

cornplications and the rnajority of patients were very satisfied with their surgery.

With respect to question one, the irnpact of the preoperative waiting period on

QOL and FS during the wait was the focus. It was found that most patients had below

average mental health at 72 months prior to surgery and were likely to continue to have

below average mental health at 1 month prior to surgery. Likewise, most patients had

below aveîage physical health at 12 months prior to surgery and tended to continue to

have below average physical health at 1 month prior to surgery. There was no significant

relationship between individuals' wait period prior to surgery and their QOL (rnental and

physical) and FS scores.

Findings related to question two concentrated on the influence of the preoperative

wait period on QOL and FS following surgery. The data supported a modest relationship

predicting that individuals who had below average mental health at 1 month prior to

surgery were more likely to have below average mental health at 12 months following

surgery. Similarly, weak but significant data, supported that individuals who had below

average physical health at 1 month prior to surgery tended to have below average

physical health 12 months following surgery. There was little or no relationship between

patients' FS 1 month prior to surgery and 12 months following their surgery. There was

little or no relationship between individuals' QOL (rnental and physical) and FS scores at

12 months following surgery and the wait for surgery.

Findings for question three centred on the relationship of QOL to FS over time.

'When 
the relationships between the variables (MCS, PCS, OHS/OKS, and wait time)



108

were exalnined with the GLM from 1 rnonth prior to surgery to 12 rnonths following

surgery, the results were varied. There was an increase in the MCS scores over time for

both TH and TK patients but the increase was only signihcant for TH patients. The PCS

scores and the OHS/OKS changed significantly over time for both TH and TK patients

with the trend for the greatest rate of improvement in the TH patients.

When the MCS and PCS scores were exalrined using the GLM over the three

measureûlent points, the results again were mixed. Only when the MCS scores for TH

and TK replacement patients were analyzed together was there was a significant positive

change over time. There was not a significant change in the PCS frorn 12 months prior to

surgery tol rnonth pr-ior to surgery for TH and TK patients. Although there was a

significant positive change in the PCS in both TH and TK patients from 1 month prior to

surgery to 12 months following surgery and 12 months prior to surgery and 12 months

following surgery with a trend for the greater rate of change seen in the TH patients.

The next chapter will discuss the utility of the theoretical framework, the

prominent findings, as well as the study's strengths and limitations. The implications for

practice and suggestions for further research will conclude the chapter.
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Chapter 5

Discussion

This chapter will discuss the findings of the study in relation to the utility of the

theoretical framework, other research, and the study's questions. The study's strengths

and lirnitations as well as implications for practice and recommendations for futher

research will also be explored.

The purpose of this study with TH and TK replacement patients was to exarnìne

changes in and the relationship between their QOL and FS across the wait period and

following surgery. The SMM was used to frame this longitudinal, correlational study.

The instruments utilized to measure QOL and FS were the SF-12 and OHS/OKS

respectively. The total sample (¡/: 1,228) was extracted from a regional JRR. These

patient records made up Dataset 1 (n :440), Dataset2 (n: 890), and Dataset 3 (n: 102)

and were utilized to answer the following research questions:

1. What is the impact of the preoperative wait on quality of life and

functional status during the wait?

What is the impact of the preoperative wait on quality of life and

functional status following surgery?

What is the relationship of quality of life to functional status over time?

Theoretical Framework

The SMM provided the framework for this research. This was the first known

study that used the model to examine QOL and FS in TH/TK replacement patients prior

to and following their surgery. The model was chosen to guide the study because of its

focus on patients' perceptions. The major strength of this study was its emphasis on

2.
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patients' views, in other worcls, patients self-reported their QOL and FS during the wait

for surgery and following surgery. Both the SMM and the study highlight the irnporlance

of patients' perceptions.

Dontains and Dimensíons

The three nursing domains-person, environrnent, and health and illness as well

as the three dimensions-the symptom experience, the syrnptom management strategies,

and outcomes, were central to the model and to this research. The intent of the rnodel is

that the domains impact the dimensions plus the dimensions influence each other.

In the current study, the effect of the model domains on the dimensions was not

measured. Information regarding the model domains was gathered in order to describe

the sample such as the person factors (gender, age, BMI, type of procedure, side of

surgery, and satisfaction) and the health and illness factors (co-morbidities, pain, and

complications). The study's environment dornain was discussed as the political

environment. The political environment was not identified in the model therefore future

research could be focused on the possibility of its inclusion in the SMM. Future studies

could also examine the domains and their relationships to each other and to the

dimensions.

Since this was the first orthopaedic study to utilize the SMM, no other studies

could be found for comparison although the model has been used extensively in other

clinical areas. Examples of the person domain that have been investigated in other areas

include the relationship between gender and pain (Gear et a1.,1996) or the influence of

age on symptoms (Larson, Lindsey, Dodd, Brecht, & Paôker, 1993). Dodd et al. (1999)

explored the health and illness domain when they examined risk factors and disease. The
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environment domain was investigated by examining the environmental influence on sleep

perceptions (Lee, Zaffke, & McEnany, 2000). Future research with this current dataset

could focus on the relationship between gender and pain, the influence of age on

slmptoms, or the association between co-rnorbidities and outcornes.

The model dimensions helped shape this study by guiding the literature review.

Syrnptom experience focuses on the awareness of syrnptoms and responses to them. The

symptorn experience literature provided the background to the research by focusing on

arthritis and the health status of the TH/TK patient. Syrnptorn management strategies

work to defer negative outcomes by irnplementing various interventions. In this study the

synptorn management strategies were related to the wait for TH/TK replacement surgery.

The literature review also focused on the QOL and FS of TH/TK replacement patients

before and after their surgery. The review of the literature concluded with the integration

of the study variables as supported by the rnodel-the patients' health status (syrnptorn

experience), the wait for surgery (symptom managelnent strategy), and QOL and FS

(outcomes).

The SMM uses the domains and dimensions to make predictions. For instance, the

three domains influence the three dimensions and there are double-sided arrows between

each of the dimensions. In this study the person, health and illness, and environment

domains influenced the synptorn perception, symptom lnanagement strategies, and

outcomes. As mentioned earlier there were bidirectional relationships between each of

the dimensions.

The model predicts that there will be two-way relationships between the syrnptom

perception, symptom management strategies, and outcomes. The findings of this study
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support those associations between the dimensions. There is a strong link between the

symptom perception-preoperative and postoperative health status and the outcomes of

the study-QOl- and FS. The surgery (one of the symptorn management strategies)

influenced the syrnptorn perception and postoperative outcomes. Of all the domains, the

person dornain in this study provided the most effect on the dimensions. As mentioned

earlier, no other orlhopaedic research could be found that was guided by the SMM

although the use of the rnodel dirnensions in general, has been supported in other clinical

research (Dodd et a1.,7996; Facione & Dodd, 1995; Given, Given, & Stomrnel, rgg4).

Although the SMM was not utilized in the following orthopaedic studies, the

model dirnensions can be seen in these studies' concepts. The association between the

synptom experience and s5rmptom management strategies could be illustrated when

Ostendorf, Buskens et al. (2004) examined patients' health status while waiting for TH

replacement surgery. The relationship between the symptom fitanagetrent strategies and

outcomes was examined in research which addressed wait times, QOL, and FS (Hajat et

a1.,2002). The outcomes were compared preoperatively and postoperatively (Fortin et al.,

2002). Additional research could be performed with this curent dataset using the

dimensions for guidance. For instance, the influence of symptom evaluation and response

on symptom perceptions could be explored, or the costs associated with symptom

management for TH/TK replacement patients could be examined.

It was evident that the SMM was appropriate for the current research as it

provided the framework for the research questions, the review of the literature, and the

discussion of the findings. The model \ /as successfully utilized by researchers in non-

orthopaedic clinical areas plus itmay provide direction for future research with this
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cunent dataset. The model dirnensions have also provided the frarnework for

understanding the results of several orthopaedic studies. In the next section a lnore

detailed discussion of the study's prominent frndings will be provided.

Summary of Plominent Findings

Within the nursing domains, several factors were explored to describe the sarnple

while the model dirnensions will be used to frame the discussion of the prominent

findings. The influence of the domains will also be discussed in relation to the three

dimensions.

Person Domain.

In this study, the person domain was explored by examining the variables of age,

gender, BMI, type of procedure, surgical involvement (i.e. unilateral versus bilateral),

and satisfaction. These variables helped to describe the sample. The mean age of the

patients was 65.2 years (,SD I 1.6) in the total sample and similar results were seen in the

three datasets. Patients' mean ages were slightly lower in this study than what has been

reported in the literature. The mean age for TH replacements was 63.81 (SD 12.55) and

for TK replacements was 66.26 (SD 10.77). Other researchers (CIHI, 2006; Hirvonen et

a1.,2007; Kelly et a1.,200I; Mahon et al., 2002) have reported a slightly higher mean age

of approximately 68.0 years for TH/TK replacement patients.

In the total sample, there were slightly more females (53.7%) than males (46.3%).

These results are slightly different from the Statistics Canada(2007) report that identifies

gender statistics in the general population as 50.5% females and 49.5Yo males.

In this research, consistently more women than men had TK replacements

whereas TH replacements were more equally distributed between the sexes. Female
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patients accounted for 57.9%o (405) of the TK replacements and 48.3"/o (255) of the TH

replacements. Male patients had 42.1% (295) of the TK replacernents and 51 .7% (273) of

the TH replacements. Similarly, the CJRR Annual Reporl (CIHI, 2007) found that 56Yo

of hip replacements were females and 44o/o were rnales, while 61Yo of knee replacements

were females and 39o/o were males. McKean and colleagues (2007) believe that the

biomechanics of OA are gender specific as OA is two to three times more common in

females than males. This increased incidence of OA in females compared to males was

similarly reported by Jones, Beaupre, Johnston, and Suarez-Ahnazor (2007). Compared

to rrten, women have also been reported to experience greater disease severity at the time

of surgery (Kennedy, Newman, Ackroyd, & Dieppe, 2003), and greater disability while

waiting for arthroplasty surgery (Kennedy, Stratford,Pagora, Walsh, & Woodhouse,

2002\. Petterson, Raisis, Bodenstab, and Snyder-Mackler (2007) reported that women

with knee OA were less apt to have TK replacement surgery even though they perceive

their disability to be greater than men. Based on their research, Borkhoff and colleagues

(2008), concluded that a treatment gender disparity exists because physicians under-

recommend TK surgery to female patients. In their study, research patients followed a

pre-determined script as they presented themselves to the physicians seeking assistance

with their OA. Physicians had been notified of the research months prior and were given

the opportunity not to take part in it. While Herrera (2008) praises this 'hndercover",

impromptu research, it does appear that some deceit may have occurred as the physicians

were not cognizant of the research when it actually was going on. More research is

needed to explore whether or not a treatment discrepancy exists.
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The mean BMI values helped to fuilher descdbe the sample. In the total sample

(¡/: 1 ,228), patients had a ürean BMi of 30.7 kglnz (sD 6.4), compar-ed to the nonnal

BMI range of 18.5 - 24.9 (Health Canada,2003). Females in this study had on average, a

higher BMI than rnale patients and similar results were identifred in the CJJR report

(CIHi, 2007). The mean BMi for females was 3 1.4 (SD 7.3) while males had a mean

BMI of 29.8 (SD 5.i). Kennedy, Stratford, Riddle, Hanna, and Gollish (2008), in their

research that focuses on TK replacement outcomes, also report higher BMIs in females

than males.

In this study, the type ofjoint replacement performed appeared to vary depending

on the BMI levels. For instance, TK replacement patients had a slightly higher BMI

(32.07 kd^',.tD 6.81) than TH replacement patients (zgJgkd^, , SD 5.ZS). Health

Canada (2007) identifies that28.lo/o of Manitobans and 23.1% of Canadians reported that

they were obese (BMI of > 30 kd 
^1. 

The 2005 Canadian Community Health Survey

(Shields, Connor Gorber & Tremblay, 2008) consisted of an interview, self-reported

height and weight, and then trained interviewers measured participants' height and

weight. In their results they report that rnen on average over-reported their height by 1 cm

and under-reported their weight by 1.8 kg. whereas women over-reported their height by

.5 cm and under-reported their weightby 2.5 kg. The under-reporting of weight happened

most frequently in overweight individuals especially those who were obese (BMI > 30

kd^1. Given the findings by Shields and colleagues there is a possibility that the

patients in this study had even higher BMI levels then they reported.

This study's results are comparable to the CJRR (CIHI, 2007) results, which

reported that the TK patients were more likely to be overweight than TH patients as 36Yo
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of TH patients and 560/0 of TI( patients hacl BMis > 30 kg/rn2. Changulani, Kalairajah,

Peel, and Field (2008) found that BMI levels increased with lower rnean ages for TH/TK

replacement surgery. For example, morbidly obese patients (BMI > 40k/m2 ) who had

TH/TK replacement surgery were 10 years youn ger (p: .002) and 13 years youn ger (p :

.001) respectively, than patients with a nonnal BMI. Future exploration of the cument

data set could determine the generalizabllity of this finding.

One variable that did not differ in regards to BMI was whether the surgery was

unilateral or bilateral. In this study the mean BMI was similar for unilateral and bilateral

joint replacetnent surgeries. The reported BMI for unilateral procedures was 30.66kd^'

and for bilateral surgery it was 30.63 kil^'.It is interesting to note that Marks (2007)

reported that ahigher BMI may increase the need for bilateral joint replacements.

The links between elevated BMI values, OA, and joint replacement surgery can

not be overemphasized. Obesity is associated with a higher incidence of knee OA (Felson

et a1.,2000; Manek, Hart, Spector & MacGregor, 2003; Marks, 2007), and not

surprisingly, with increased rates ofjoint replacement surgery (de Guia, Zhu, Keresteci,

& Shi, 2006). De Guia and colleagues conclude that the strong relationship between

obesity and the need for joint replacement surgery are important in future Canadian

policy development. Additional research could consider the relationship between BMI,

gender, type of procedure (TH/TK), age, and whether unilateral versus bilateral

procedure was performed.

Satisfaction with the surgery (psychological variable in the person domain) was

used to describe the sample in this study. Patients rated their satisfaction with their

surgery very positively. For example, in Dataset 2 (n:890) and Dataset 3 (n : 102) the
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vast majority of patients (> 80%) were either very satisfied or satisfied. Sirnilar high

patient satisfaction rates with total joint replacements have been repofted in the litelature

(Baurnann et a1.,2006; Jones, Voaklander et al., 2000). These results are encouraging as

Leannonth, Young and Rorabeck (2007) reporl that patients have high expectations to

improve their QOL and FS following joint replacement surgery. Neverlheless when the

current study's datasets were divided by type of surgery, the TH patients were more

satisfied than the TK patients following surgery. These results are supported by Jones et

al. (2000) who identif,red that TH patients were 91% satisfied with their outcomes

following surgery while TK replacement patients were only 77o/o satisfìed.

In Dataset 2 (n:890) 91 .6% of TH patients were either very satisfied or satisfied

with their surgery and 82.9o/o of TK patients reported that there were either very satisfied

or satisfìed. Similar results were seen in Dataset 3 (n: 102) whereas 100% of TH

patients were either very satisfied or satisfied and only 75.60/o of TK patients were either

very satisfied or satisfied. The TH patients in this study were significantly more satisfìed

(p < .001) than the TK patients.

Kennedy et al. (2002) exarnined joint replacement patients preoperatively (ff:

1,805) and discovered that TH replacement patients reported greater functional disability

and less satisfaction with their FS than TK replacement patients. Other researchers

(Baurnann et a1., 2006) studied joint replacement patients (¡/: 210) following discharge.

They reported that when evaluating satisfaction with care immediately following

discharge the TK patients are more satisfied than the TH patients. These are important

differences as the patients in the current study were asked if they were satisfied with their

surgery while other researchers have inquired about patients' satisfaction with their
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function or care. Additional research is required that examines patient satisfaction before

and after TH/TK replacement surgery that is analyzedby procedure.

When gender differences were exarìined in relation to satisfaction, it was found

that gender was not significant but rnales tended to be more satisfied than females. For

instance, in Dataset 2 (n: 890) 89. l%o of males and 84.7o/o of fernales were either very

satisfied or satisfied. Sirnilar numbers of males and females were either unsatisfied or

very unsatisfied (7.0% and 8.9Yo respectively). When Dataset 3 (n : 102) was examined

in relation to gender and satisfaction, the same trends were noted. In Dataset3,97.8%o of

nrales were either very satisfied or satisfied while 87 .6% of fernales reported the same

levels of satisfaction. The categories of unsatisfied and very unsatisfied were reported by

6.10/o of males and 4.2%o of females. Satisfaction was also studied in relation to age, but

the relationship was not significant. Further research is necessary which examines gender

differences and satisfaction with TH/TK surgery. The next domain which influenced the

study was the environment domain.

Environment Domain.

The environment dornain is reflected as the political environment of this study.

The political environment alludes to issues relating to the funding for joint replacement

surgery and the management of waitlists. Although the political environment was

expected to have impacted the waitlist, this element of the environment domain was not

measured specifically in the cunent analysis.

Health and lllness Domain.

Factors that fall into the health and illness domain include health and illness

factors (BMI, co-morbidities, pain, and complications). A detailed discussion occurred
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regarding BMI levels within this study in the person domain section already although it

could have been discussed within the health and illness domain. According to Health

Canada (2003) when BMI rates increase so do health risks. Some of these health risks

present themselves as co-morbidities and Taylor and Gropper (2006) believe that

orthopaedic patients' co-morbidities play a critical role in the development of

postoperative cornplications. These co-morbidities or chronic illnesses influence patients'

health and irnpede recovery from surgery (Williams, Dunning & Manias, 2007) while

significantly decreasing patients' QOL (Tuorninen et a1.,2007). Tuominen and

colleagues reported in their study of health-related QOL in 893 patients waiting for TH

replacement surgery thatT3o/o of patients had co-morbidities with a mean of two co-

morbidities per patient. QOL was significantly worse for those patients with co-

morbidities (p < .001). Participants in this current study reported a sirnilar mean number

of co-morbidities (1.9, ,SD 1.5) with atange between 0 - 11. An area for future

investigation could be examining the association between the co-morbidities, QOL, and

FS of TH/TK replacement patients.

There were relatively few reported complications in the current study. The rnost

frequently reported complication was infection (deep or superficial) that was treated with

antibiotics (either oral or intravenous). It is not known exactly how many of the

infections were deep or superf,rcial or the route of the antibiotics. Even though it was the

most common complication, only 6.3To (55 patients) in Dataset 2 (n: 890) reported this

complication. Severity of the infection is not known. When the comment section of the

results was reviewed 30 patients said that they were treated in a hospital, 6 were seen in a

physician's office,4 were treated in a clinic, and2 were seen in an emergency
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depafttnent. Although where the patient was treated niay provide us with an idea of the

route of antibiotics and severity of infection, only one patient specifically identified that

they received intravenous antibiotics and one patient explicitly identified their infection

as superfìcial. When this complication was examined by procedure within the sarne

dataset, only 3.4o/o (or 13) TH patients had this cornplication while 8.4Yo (or 42) of TK

patients reported it.

The complications were slightly different in Dataset 3 (n:102). For the TH

replacement patients the most colrmon complication was dislocation (1.8%) and blood

clots in the lungs (1.8%) while for TK replacement patients infection treated with

antibiotics, was the most prevalent complication (4.4%).

Lower infection rates were identified in the literature although the reported rates

varied depending on the severity of the infection and whether the patient had TH or TK

replacement surgery. In the study by Phillips et al. (2003) the prevalence of deep

infections was 0.2%oof 58,521 TH patients while a more general overall infection rate in

4T2TKpatients was reported as 3.0% by Fan, Hung, and Fung (2008). phillips et al.

reported slightly different rates of dislocation and pulmonary embolism in their TH

replacement.patients (3.9% and 0.9%o respectively). The patients in this current study had

few complications although the severity of the reported complications was unknown.

Data on the type of prophylaxis was also not available. Regardless, either the preventive

regimes were very effective or there was a lack of reporling by the patients.

The Symptom Experience.

The symptom experience focuses on the presence and response to the syrnptoms.

Besides being asked about the incidence of certain co-morbidities, patients were also
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asked to identify areas where they had pain. In the total sarnple (N: 7,228),46.9Yo of

patients reportecl that they had hyperlension. It is not surprising that 45.6Yo of the patients

also confinned that OA or degenerative arthritis other than in their hip or knee was

present. Back pain was another co-rnorbidity cornrnonly listed by 38.2% of the patients.

Sirnilar results were seen in the three datasets. These are not surprising results given the

age of the patient population.

When patients were asked specifically about pain, the presence of pain was most

frequently reported in their hips, knees, and lower back. This was true for the total sample

and each of the three individual datasets. Given the impact of arthritic hips and knees and

their effect on patients' body alignment and gait these were not unusual findings. These

results are supported by Ben-Galim et al. (2007) who identified that OA of the hip can

not only lead to abnonnal gait and spinal mal-alignment but it is related to lower back

pain. Bejek,Paróczai,Illyés, and Kiss (2006) agree and add that OA of the knee also

results in abnormal movement in the pelvic and lower extrernity joints that leads to lower

back pain. The goals of TH replacement surgery are to alleviate pain and to return the

normal biomechanics of the joint although unfortunately this is not always accompanied

by nonnal gait (Foucher,Hurwitz, & Wimmer,2007).

Symptom Management Strategies.

The syrnptom management strategies dimension asks pertinent questions about

the interventions. The two most prominent questions that are addressed in this study are

the 'what' and the (v¡þsn'-specifically 
the TH/TK replacement surgery and the wait for

surgery. While the wait for surgery ranged from 0 - 162 weeks in the total sample (¡/:

1,228), the mean wait was 48.4 weeks (SD 29.1). Only 1I.L%o of the delays for TH/TK
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sutgery were the patients' choice and their reasons for the delays were not reporled.

trVhen these 1 1.lo/o palients were removed frorn the total sarnple the mean wait tilne

decreased by 2.3 weeks. It is not known how many of these patients would be classified

as either non-urgent or urgent. There are differing recommendations in the literature

regarding the timeliness of TH/TK replacernent surgery. The WTA (2005) advocates that

non-urgent surgery should be performed within 24 weeks of specialist consultation while

the WCWL (2005) project reports that the tnost urgent cases should be done in 4 weeks

with the less urgent in 12 weeks. In the total sample of this study only 0.7o/o of patients

had their surgery within 4 weeks, 8.lYohad their surgery within 12 weeks, and 26.2 o/o of

patient had their surgery within 24 weeks. The vast majority of the patients (11.4%) did

nothave their surgery performed within even the longest recommended wait tirne of 26

weeks, which is the Canadian benchmark for TH/TK replacement surgery according to

the WTA (2007) and the CIHR (2007). Unfortunately, the patients in this study waited far

too long for their joint replacement surgery.

Most of the patients in the study had unilateral TH/TK replacement surgery

performed as only 4.0%o or 49 patients from the total sample (¡/: 1,228) had bilateral

joint surgery performed. The nurnber of bilateral joint surgeries that were performed

varied slightly from one dataset to another. The least number of bilateral joints were

performed in Dataset 2 (0.7%;6 patients) while Dataset t had the rnost patients who had

bilateral surgery (10.0%;44 patients). According to the CJRR report (CIHI, 2006) 05%

or 97 of their patients had bilateral TH replacement surgery and 3.1o/o or 890 of their

patients had bilateral TK replacement surgery. The findings of this study were similar for

patients who had either unilateral or bilateral joint replacements performed. Other
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researchers have reported sirnilar indistinguishable unilateral or bilateral surgical

outcotnes in TH patients (Berend et al., 2005) or joint replacement patients (Hashrni,

Barlas, Mann & Howell, 2007).

Outcontes.

The outcomes dirnension refers to the synptorn status or the resulting situation.

The foci or outcomes of this study were QOL and FS of TH/TK replacement patients

before and after their surgery. The relationship between the QOL and FS was also

examined. Whether a signihcant change in the QOL and FS was observed or not, was

dependent on time points of the observations.

When SF-12 scores (QOL) were compared from 12 months bef-ore surgery to 1

month before surgery there were, on average, no significant differences in scores

observed between these time points. However, when the scores were colnpared frorn 1

month before surgery to 12 months following surgery there were positive significant

clinical changes based on SF-12 scores, and these differences varied somewhat by

surgery type.

In order to put the results in context, expert options were sought regarding clinical

significant changes in SF-12 and OHS/OKS and mean SF-12 scores in the Canadian

population. Cheang (M. Cheang, personal communication, Febru ary 28, 2007)

recommends that a significant clinical difference for the MCS and PCS in the SF-12 is

2.7 points. Dawson (J. Dawson, personal communication, February 28,2007) identifies

that clinically significant changes in the OHS/OKS are2.6 points and2.65 points

respectively. Information was used from the Canadian normative data for the SF-36

(Hopman et a1.,2000) to establish cut-off points for the SF-12 scores. Therefore the score
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raîge for average health for the MCS is 53.4 to 54.0 and for the PCS is 46.8 to 47 .6. A

score less that this range indicates below average health and a score above this range

would indicate above average health.

In Dataset 1, based on these parameters, with respect to QOL, the MCS and PCS

scores did not show any clinically significant differences between the 72 months prior to

surgery and 1 month prior to surgery measurement points. However, in Dataset 2, therc

were positive clinically significant changes in the physical component of QOL from 1

month prior to surgery to 12 rnonths following surgery with a change in score by 12.3

points. The change in the mental component of QOL for the I month prior to surgery to

12 months following surgery was not clinically significant as there was a change in score

by only 2.4 points. Qtlote. Means and,SD for the above MCS and PCS measurements are

found in Table 12.)

In Dataset 2 (n: 890), the SF-12 scores were also analyzed separately for TH and

TK replacement patients. The MCS scores for TH replacement patients showed a positive

clinically significant change from the 1 month prior to surgery to the 12 rnonths

following surgery with a change in score of 4.3 points but there was not a clinically

significant change for the TK patients during the same time frame (change score was 1.1

points). The PCS scores in Dataset 2 (n:890) for this same time period were clinically

significant and changed positively for TH/TK replacement patients, when analyzed,

together over time. When analyzed separately, there were also positive clinically

signif,rcant changes for both TH and TK replacement patients. The change in scores for

TH and TK patients were 14.5 points and 10.7 points respectively. QVote. Means and SD

for the above MCS and PCS measurements are found in Table 13).
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When the OHS/OKS were compared from 1 month before surgery to 12 rnonths

following surgery thele were positive significant clinical changes or functional

improvetnents for the patients. The OHS/OKS irnproved by 19.4 points . (Note.The lower

the OHS/OKS, the less perceived difficulty with function and pain). In Dataset 2, there

were improvetnents in the OHS of 22.5 (42.5 to 19.7) and in the OKS of 16.6 (41.3 to

2I.9).In other words, there were clinically significant improvements in FS for both the

TH/TK replacements.

In summary, patients in this study who had below average mental and below

avetage physical health scores on the SF-12 at 12 months prior to surgery tended to have

below avetage mental health and below average physical health scores at 1 rnonth prior to

surgery. There was also a tendency for patients who had below average mental and below

average physical health at 1 rnonth preoperatively to have below average mental and

below average physical health 12 months following their surgery. Patients who had poor

OHS/OKS at 1 month prior to surgery tended to have better OHS/OKS 12 rnonths

following surgery. More specifically, in TH replacement patients the mean FS scores

from 1 month prior to surgery to 12 months following surgery irnproved by 22.8 points

and for the TH/TK group the scores improved by 19.4 points. These results are supported

by several orthopaedic researchers (Fortin et al., 1999; Fortin et a1.,2002; Holtzman et

a1.,2002; Lingard et a1.,2004, Röder et a1.,2007) who found that preoperative scores

predicted postoperative scores.

Based on the above results, there were some clinically significant improvements

in patient outcomes (QOL and FS) as identified in this study and measured by the SF-i2

and the OHS/OKS respectively. The SF-12 measured clinical improvements in regards to
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patients' general and ernotional health plus difficulty with activities associated with claily

living, work, and social interactions. The OHS/OKS measured outcornes specifically for

TH/TK replacement patients, based on pain and difficulty with activities of daily living.

Research Question I : l4hat is the impact of the preoperative vtait on quality o.f

life and.ftmctional status dtring the wait?

The SF-12 and the OHS/OKS were used to evaluate QOL and FS in TH/TK

patients before their surgery. To answer this first question, data were collected at 12

months prior to surgery (SF-12) and 1 month prior to surgery (SF-i2 and OHS/OKS)

(Dataset I,n:440).

Based on SF-12 scores (QOL) and using the cut-off points frorn the Canadian

normative data for the SF-36 (normal range MCS: 53.4 -54.0 and PCS: 46.8 - 47.6;

Hopman et al., 2000) most patients in Dataset 1, had below average mental health at 12

months prior to surgery. Patients who had below average mental health scores (49.5) on

the SF-12 at 12 months prior to surgery were more likely to have below average mental

health scores (50.5) at 1 month before surgery. These results echo the findings of Derrett

et al., (1999) who found no evidence that QOL worsened during the wait for surgery.

In addition, the patients in this dataset had below aveÍage scores (28.3) on

physical health 12 months prior to surgery (normal range MCS: 53.4 - 54.0 and PCS:

46.8 - 47.6;Hopman et al., 2000). These patients who had below average physical health

scores on the SF-12 at 12 months prior to surgery tended to have below average physical

health scores (28.9) at 1 month prior to surgery. Sirnilar results were conveyed by Kelly

et al., (2001) when they identified that the wait time did not appear to have anegative
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irnpact on the amount of pain and FS experienced by their patients. Hirvonen et al.

(2007) agree and believe that patients who waited longer for their TK replacernent

surgery did not have worse levels of QOL preoperatively. In contrast, Kili et al. (2003),

Mahon et al., (2002) and Ostendorf, Buskens et al. (2004) repoft that their patients

deteriorated and experienced significant clinical losses in health status while waiting for

joint replacement surgery.

Using Dataset 1 (n:440) measurements were taken with the SF-12 at l2 rnonths

prior to surgery and 1 month prior to surgery. These measurelnent points adequately

evaluated the preoperative QOL. There was a moderate relationship between the MCS

scores at 12 months prior to surgery and 1 month prior to surgery and between the pCS

scores at 12 months prior to surgery and 1 month prior to surgery. It was found that most

patients had below average mental health at 72 months prior to surgery and they tended

to have below average mental health at 1 month prior to surgery. Patients who had below

average physical health at 12 months prior to surgery tended to have below average

physical health at 1 month prior to surgery.

The length of the wait for surgery had little if any relationship with either the

mental or physical health scores. There was little if any relationship between the FS and

the wait for surgery with only weak supportthatpatients with poorer FS did not wait as

long for surgery as those individuals with better FS.

Research Questíon 2: What is the ímpact of the preoperative wait on quatity of

life andfunctional status following surgery?
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The SF-12 and the OHS/OKS were used to evaluate QOL and FS in TH/TK

patients before and after their surgery. To answer this second question, SF-12 and

OHS/OKS data were collected at I rnonth prior to surgery and l2months following

surgery (Dataset 2, fl: 890). As discussed earlier, information was used from the

Canadian notmative data for the SF-36 (Hoprnan et al., 2000) to establish cut-off points

for the SF-12 (normal range MCS: 53.4 -54.0 and PCS: 46.8 - 47 .6).Curoff points

were not utilized for the OHS/OKS as was discussed earlier.

It was found that patients who had below average mental health (50.8) at i month

prior to surgery tended to have below average mental health (53.2) at 12 months

following surgery. As far as their physical health, patients who had below average

physical health (28.8) I month prior to surgery were likely to have below aveÍage

physical health (41.1) at 12 months following surgery. By contrast, patients'FS scores

tended to improve by 19.4 points (41.3 to 21.9) as those patients with poorer FS scores at

1 month prior to surgery tended to have higher FS scores at 12 months following their

surgery.

There was a low but significant relationship between the mental health scores at 1

month prior to surgery and 12 months following surgery and physical health scores at 1

month prior to surgery and 12 months following surgery. The findings from this current

research have demonstrated that preoperative health, mental health in particular,

predicted postoperative health outcomes. Both Fortin et al. (1999) and Fortin et al. (2002)

verified that TH/TK patients' preoperative health status predicted their postoperative

health status. Röder et al. (2007) found similar results as TH patients who had poor

preoperative walking capacity and hip flexion were less likely to obtain the best possible
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mobility and movement outcomes postoperatively. Hajat et al. (2002), Holtzrnan et al.

(2002), Nilsdotter and Lohmander (2002), Ostendorf, Buskens, et al. (2004), and Lingard

et al. (2004) concluded that those patients with poorer health status scores before surgery

continued to have poorer health status scores after surgery.

The influence of waiting on QOL and FS lead to rnixed results. Little or no

relationship existed between how long the patients waited and their mental and physical

QOL scores and FS scores at 72 months following their surgery (Dataset 2, î: 890). On

the contrary, some researchers have found that longer wait times were associated with

poorer outcornes while others found that shorter wait times were associated with better

post-surgical outcomes. Hajat et al. (2002) stated that waiting for surgery is associated

with worse outcomes following surgery. Ahmand et al. (2007) concur that patients who

waited the longest had the biggest negative change in their FS scores.

Research Question 3: 'íl/hat 
is the relaTionship of quality of li.fe to functional

status over time?

The SF-12 and the OHS/OKS were used to evaluate QOL and FS in TH/TK

patients before and after their surgery. To answer this third question, SF-l2 data was

collected at 12 months prior to surgery, and SF-l2 and OHS/OKS data were collected at

1 month prior to surgery, and 12 months following surgery.

No previous studies that examined the relationship of QOL to FS over tirne in

TH/TK replacement patients could be found. This study's novel approach was to be able

to examine that relationship longitudinally. With the use of the GLM also known as a

repeated measures analysis of variance with covariates, adjustments were made for the
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covariates of PCS, MCS, OHS/OKS, wait time, and type of procedure as applicable in the

analysis. The relationship of QOL to FS over time was explored with the GLM by using

two different approaches. In the first approach the relationship of QOL to FS was

examined from 1 rnonth prior to surgery to 12 rnonths following surgery (Dataset Z, î:

890) whereas the second approach explored the relationship of QOL to FS frorn l2

months prior to surgery, 1 month prior to surgery to 12 months following surgery

(Dataset 3, n: 102).

Using the first approach (n: 890), it was determined that there was a significant

. 
increase in the mental health (rnean change : 3. I 3, SD : .24) of TH replacement patients

from l monthpriortosurgeryto 12monthsfollowingsurgery.Achange of 2.7 pointshas

been identified as being clinically significant (M. Cheang, personal cornmunication,

February 28,2007). Physical health scores and FS scores also increased significantly for

both rH (rnean change :72.85, sD: .25) and TK (mean change : 12.63, sD: .22)

replacement patients with the greatest improvement seen in TH patients where a change

of 2.7 points is regarded as clinically significant (M. Cheang, personal communication,

February 28,2007). Clinically these results make sense as one would expect patients to

recuperate and see improvement in their physical health and FS following surgery. Since

the OHS/OKS were not collected frorn patients at 72 months prior to their surgery, only

two collection points (1 month prior to surgery and 12 months following surgery) were

involved in this analysis. The advantage to using Dataset 2 (n:890) was that it provided

alatge dataset so that the means could be adjusted for covariates and there would still be

adequate numbers for analysis. Having alarge dataset also added strength to the findings

so that genetalizations could be made to other similar patient populations. Although



131

Dataset 2had 890 patients not all patients had data for all measurements, therefore the

number of patients in the analysis varied depending on the available data. Even though

the number of patients changed there was still an adequate number of patients to do the

analysis.

The second approach examined the relationship of QOL to FS over three data

points (12 months prior to surgery, 1 month prior to surgery, to 12 months following

surgery) (n: 102). The mental health change scores demonstrated significant

improvement when the TH and TK replacement patients were examined together over all

three measurement points. When physical health scores were studied there was a

signif,rcant improvement but the change in scores was only statistically significant from I

month prior to surgery to 12 months following surgery and 12 months prior to surgery to

12 months following surgery. The greatest improvement in physical health was seen in

the TH replacement patients who tended to have a greater rate of change from 1 month

prior to surgery to 12 months following surgery (mean change : 14.37, SD: .52).

Clinically these results make sense as one would expect to see an improvement in

physical health from I month prior to surgery and 12 months following surgery as a

consequence of the joint replacement surgery. The goals ofjoint replacement surgery

include the significant reduction of pain and disability which in turn lead to better QOL

and FS (CIHI, 2006). Although this sample size was considerably smaller (n: 102), the

strength of this second approach for this question is that these patients had longitudinal

data from all of the three measurement points. These patients actually moved across the

continuum.
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Limitations of the Study

Since this was a retrospective study, the major limitations were not within the

control of the researcher. The foremost limitation was that the researcher did not have

input into what data was collected nor the timing of its collection. A more complete

picture of the patient population could have been examined if additional demographic (or

person factors) information had been gathered such as: level of education, socioeconomic

background, type of housing and type of employment. This demographic information

would have given a more thorough description of the total sample of this study.

Additional information could have been collected in regards to the presence of

additional risk factors. The identif,rcation of more risk factors would have provided

further information regarding the patients' health and illness domain. Data regarding

health risk factors such as patients' smoking and alcohol histories would have provided

fuither information about patients' predisposition for various illnesses that could have

effected the trajectory oftheir postoperative recovery.

The timing of the collection of the data refers to the drawback that the OHS/OKS

were not administered to the patients at 12 months prior to surgery. The inclusion of this

data would have allowed for a more inclusive examination of FS across the extreme

measurement points (fi'om 12 months before surgery to 12 months following surgery).

Further analysis of the relationship between QOL and FS could have been investigated

from 12 months prior to surgery, 1 month prior to surgery to 12 months following

surgery.

Another limitation of the study is that at 72 months after surgery, the patients

reported their postoperative complications but the infomation was not verified with the
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patients' physicians or patients' health records. The researcher had no way to validate the

cornplications as the data was provided to the researcher in an unidentifiable fonnat.

Given the reported significance of complications on outcomes (Rahrne et al., 2008) the

development of some type of validation reporting mechanism could lend greater

predictive strength to future studies.

One fuither lirnitation of the study relates to the 12 months prior to surgery

lneasurelrent point. It is important to remember that these individuals had been placed on

awaiting list for joint replacement surgery perhaps because they were struggling with

some form of irrpaired health already. Their impainnent lead thern to see an orthopaedic

surgeon who in turn decided that they were suitable for surgery. It could be argued that

the reason that further decline was not seen from the 12 months prior to surgery to 1

month prior to surgery measurement points was because their mental and physical health

scores were already below average. This could be referred to as a 'floor effect' in the

data. Other researchers have reported no ceiling and floor effects for the SF-12 (Dunbar

et a1.,2007) and few ceiling effects and no floor effects for the OHS (Ostendorf Buskens

et a1.,2004). It is interesting to also note that these patients had a lengthy wait time that

had a large SD so there was a lot of variability within the reported wait times. In other

words, the patients were already suffering from declining mental and physical health,

they had a lengthy wait for surgery, and further deterioration may not have been captured

by the measurement tools. Even though there were some lirnitations to the current study

there were many positive aspects to the research that added strength to the findings.
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Strengths of the Study

There are nuûrerous strengths that can be identified in the curent lesearch study.

The rnajor strength is the focus on patients' perceptions. All data was self-reporled with

the patients using the SF-12, the OHS/OKS, a rnedical/musculoskeletal co-rnorbidity

questionnaire, and based on questions asking about their cornplications and satisfaction

with their surgery.

Another obvious strong point of this study was that this study exarnined QOL

longitudinally. QOL and FS were exarnined not only over time but in relation to each

other. This study's novel approach to the examination of these variables was done with

the use of three approximate individual rneasurement points. Both QOL and FS were

examined at 1 month prior to surgery and 72 months following surgery therefore their

relationship to each other and a comparison with the baseline measures of the SF-12 and

the OHS/OKS as well as wait tirne was perfonned. This provided the opporlunity to

determine the degree to which the outcomes changed over time and their influence on

each other.

An extremely positive aspect of the study was that the major instruments that

were chosen are standardized tools. Both the SF-12 (Luo et al., 2003) and the OHS/OKS

(Suk et al., 2005) are psychometrically sound and have been used extensively with these

patient populations (Dawson et al., 1996; Dawson et al., 1998; Ostendorf, Buskens et al.,

2004). This enabled comparisons of the study findings to other previous research

findings. The data were also easy to analyze as the SF-12 provided two summary scores

(mental and physical) while the OHS/OKS each yielded one summary score.



135

There was a large total sarnple (N: 1 ,228) with three measurement points that

helped fonn the three datasets. The total sarnple included 528 TH patients and 700 TK

patients. This provided the opportunity to compare and contrast these two patient groups

along a number of study parameters. For example, differences in the rate of change in the

levels of QOL and FS were investigated. There was a large amount of data which

provided an adequate number of patient records in each dataset to perfonn the necessary

statistical analysis. This allowed for adequate statistical power for the study and therefore

these results can be generalized to other sirnilar TH and TK replacement patient

populations. Even though there were lirnitations to this study, the strengths definitely

outweigh the inadequacies of the study and provide a strong foundation to the study's

methodology, findings, and recommendations.

Implications for Practice

To care for orthopaedic patients, health care professionals must be cognizant of

the altered QOL and FS that the patients experience before and after their TH/TK

replacement surgery. The burden of arthritis can be detrimental to many aspects of

patients' lives; therefore as clinicians we can assist patients to optimize their health prior

to surgery as this will ultimately affect their postoperative outcomes. It is crucial that care

providers realize that differences exist between various types of lower limb arthroplasty

patients. Not only do differences exist between the characteristics of these patient

populations but their postoperative course and rate of improvement vary. Nurses with

advanced education can play a critical role in assisting TH/TK patients as they move

through their perioperative traj ectory.
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The implications for nursing practice centre on three major areas: assessment and

inter-vention, shortening waitlists, and education. Firstly, if patients are noted to have

below average mental and physical health-related QOL at 12 rnonths pr-ior to surgery,

healthcare providers should be proactive and intervene. Once additional mental and

physical assesstnent is cornpleted, advanced practice nurses can provide the necessary

assistance to help meet patients' needs. These interventions may include consults for

various services such as hornecare equipment, additional help in their homes, or

assistance with transportation. Assessment and therapy from physiotherapists and

occupational therapists assists patients by aiding with ambulation, muscle strengthening,

and functional assistance with activities of daily living. Patient counselling for mental

health issues and the use of community resources such as support groups for seniors also

can help address mental health issues. Early identification of patients with lower mental

and physical health is critical as if the trend continues their lowered mental and physical

health will continue across the spectrum into their postoperative phase.

Secondly, we need to facilitate surgery for those patients especially with lower FS

prior to surgery. Wait list initiatives continue to be discussed within provincial and

national governments and as Canadians we need to be supportive and voice our concerns.

If patients with lower FS have their surgery in a timely manner, they may have improved

FS outcomes postoperatively. Resources need to be in place so that patients know who to

call if their FS is worsening and a date for surgery is still unknown. Orthopaedic nurses

have an important role to play with wait list initiatives.

Thirdly, this study reinforces the need for patient and health care professional

education. Clinical nurse specialists can participate in educational programs for patients
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and other health care professionals. If patients have misconceptions regarding what their

TH/TK surgery can do for their mental and physical health we need to discuss the

expected outcomes of surgery with thern. Clinicians not only need to be aware of the

clinical trajectory that TH/TK face as they wait for their surgery but they should be alert

to patients' declining mental and physical health.

Recornm endations for Further Research

Several recornmendations can be made for further research with TH/TK

replacement patients using the SMM to guide the study. Although the SMM is quite new

it was an excellent choice for this research and it would be appropriate for future studies

with orthopaedic patients. The use of the model domains and dimensions assisted the

researcher to obtain insight into the QOL and FS of these patients.

There are nutnerous recolnmendations for future research that centre on the model

domains and dimensions. For instance, potential studies could investigate the

relationships between the person factors of age, gender, BMI, type of surgery, and the

surgical involvement (i.e. unilateral versus bilateral). Once the political environment is

investigated fuither, there may be justification to add it to the sMM as a type of

envirorunent. Additional relationships that could be tested include the interaction between

age and the s¡rmptom experience as well as the effect of co-morbidities on outcomes.

Other areas that require attention include the relationship between gender and pain plus

the costs associated with symptom management for TH/TK replacement patients.

This study could also be repeated with the SF-12 and OHS/OKS administered at

all three measurement points: 12 months prior to surgery, 1 rnonth prior to surgery, and

12 months following surgery. A qualitative component to a future study could provide an
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interesting aspect to the study of TH/TK replacement patients. An interr¡iew with several

open-ended questions would allow patients to discuss their QOL and FS and the resulting

effect on their lives.

Future research could also take another direction in that it could investigate the

various aspects of care such as the indication for surgery, the type of prosthesis used, the

type of surgical approach, or whether regional clinical pathways were being utilized. The

relationship between these factors and patients' QOL and FS would be an excellent focus

for a future study because it would demonstrate to practitioners how their patient care

decisions impact patient outcomes. Additional comparisons could also be made between

TH and TK replacernent patients as these two patient groups are very distinct. These

datasets were rich with information about TH/TK replacement patients' perceived QOL

and FS and this current research has only began to explore what could be studied.

Conclusion

In returning to the three research questions that were stated at the onset of this

study, the results frorn this study suggest that perceived general mental and physical QOL

are different from perceived FS for TH/TK replacement patients. There were positive

clinically significant changes in physical health from 1 month prior to surgery to 12

months following surgery however there were only positive clinically significant changes

in mental health for TH patients. When FS was examined during the same time period

there were clinically significant changes for both TH and TK replacement patients.

Patients who reported below average mental and physical health at 12 months

prior to surgery tended to report below averagemental and physical health at 1 month

prior to surgery, and 12 months following surgery. Therefore, if patients were struggling
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with below average rnental or physical health when they were placed on the waiting list,

the struggle rnay persist and the trend rnay continue across the spectrurn. Mental health

v/as a slightly stronger predictor than physical health across the three data measurement

points. When patients were placed on the waiting list, they were already in a severely

compromised state of irnpainnent therefore the relatìonships between the wait and QOL

and FS require further research as other factors rnay be influencing the wait for surgery.

When the relationship between QOL to FS was explored, TH patients had higher

mental health, physical health, and FS when compared to TK patients. TH patients

demonstrated the greatest increase and tended to have the greatest rate of improvement

with their physical health.

This was the first study that examined the QOL and FS of TH/TK patients guided

by the SMM. The use of the domains and dimensions was beneficial in framing the

research and reporting the findings. It provided a longitudinal exploration of TH/TI(

replacement patients across the wait period and postoperatively. Insights were gained into

the changes in QOL and FS throughout their surgical trajectory. This study has

contributed to health outcornes research and the body of knowledge regarding the QOL

and FS of TH/TI( patients before and after their surgery.

Chapter one provided a statement of the problem that included background

information on the health problem, the orthopaedic health care climate, and current wait

time initiatives. The significance of the clinical problem and the gap in knowledge was

also discussed. The domains and dimensions of the SMM were reviewed as well as the

appropriateness of the SMM for the study. The chapter concluded with definitions of the

study variables and the assumptions of the study. The second chapter concentrated on a
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review of the current literature by focusing on the syrnptorn experience or arthritis, health

status, the wait for surgery, and outcornes of QOL and FS. The third chapter provided an

overview of the research design that included the sample, setting, sarnpling procedures,

and study procedures. The chapter concluded with a detailed review of the SF-12 and

OHS/OKS' Chapter four referred to the data analysis regarding the sarnple characteristics

and the three research questions. Chapter five has concluded with a discussion of the

theoretical framework, the study's major f,rndings in relation to previous relevant

research, the strengths and limitations of the study, implications for practice, and

recommendations for further research.

Yearly, many individuals undergo TH/TK replacement surgery to improve their

QOL and FS and fortunately the wait for surgery is steadily decreasing with median waits

at 20 weeks (Manitoba Health, 2008a) and26 weeks for TH/TK respectively as of May

2008 (Manitoba Health, 2008b). This study provided an exploration of eOL and FS of

TH/TK replacement patients. Findings support that FS is significantly impaired across the

wait for surgery. Furthermore, early interventions, including those targeting patients with

mental and physical health concerns may enhance patient QOL and their preoperative

trajectory.
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Appendix A. Patient Infonnation Sheet ancl consent Fomr

WRHA
d,.
ll¡1 

i*ffiHrü'' ffri,itrffi'

Joint f,,eplacement Registry

PATIENT INFORMATION SHEET AND CONSENT FORM

3D wn"t ts the Jotnt Replacement
Regtsrry (JRR)?

You can help your orthopaedic surgeon

improve the quality of hip and knee

replacement surgeries in Manitoba. The

Winnipeg Regional Heatth Authority (WRHA)

has launched a registry to capture

information on hip and knee replacement

surgery. This effort is supported by the

orthopaedic surgeons in Manitoba.

The main purpos€ of the registry is to help

orthopaedic surgeons in Manitoba gather

information about joint replacement surgeries

in order to improve patient outcomes.

Specifically, the registry will provide

information on particular implants, the most

appropriate surgical methods for these

surgeries, long-term outcomes and how

adverse events might be minimized.

Fnsl Verslor¡ D€c 1¡1, 20011

ll You Can Hetp provide

lmportant lnformation

We hope that you agree to participate in

the Registry by signing the attached pat¡ent

consent form. lf you agree, information

such as the type of implant used, the

hospital in which the surgery was done and

any treatments used to prevent infection or

other types of complications will be

collected and sent to the registry. We will

also be fonrvarding your name, date of birth,

sex, provincial health care number, palient

chart number, admission and discharge

dates to the Registry. This information is

important in case your surgeon needs to

conlact you in the future as a result of the

knowledge gained through the Registry and

so we can link your surgery data with your

hospital stay data. The time from your

decision to proceed with surgery to the

actual date it is performed is also very

significant. Therefore these dates will be

sent lo the WRHA Joint Replacement

Registry as well.



Additionally, we will ask you to complete

health questionnaires before the operation

and aftenvards, on a yearly basis. your

answers to these questionnaires will be

stored in the WRHA registry, and wiil provide

information on the effectiveness of joint

replacement surgery.

It Quality lmprovement and
Research

For quality improvement, research and

stat¡stical purposes, the type of implant,

surgical technique and identifying information

that is coltected through the WRHA Registry

will also be sent to the Canadian Joint

Replacement Registry at the Canadian

lnstitute for Health lnformation. This

information may also be linked to other data
sources in Manitoba, the Canadian lnstitute

for Health lnformation, Statistics Canada,

and Health Canada.

ln addition to providing quality reports on joint

replacement surgeries, the WRHA and

Canadían Joint Replacement Registry data

may be used in publications in scholarly

iournals or presentations at professional

meetings. Names, addresses, or other

identifiers willnot be reveated in publications

or presentations and patient's confidentiality

willbe protected. Allthe information in the

Registries willbe maintained in a secure

sett¡ng that can only be accessed by
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authorized members of the WRHA Joint

Replacement Registry and the Canadian

lnstitute for Health lnformation. you may

keep this information sheet for your records.

Your choice to participate in these registries

will not affect the treatment you receive. you

may revoke this consent at any time by

contacting the Orthopaedic Coordinator.

lf you have any questions about these Joint
Replacement Registries, please call the

Orthopaedic.Çoordinator at 1 -866-849-95 1 7.

About the Canadlan lnsütute for Health
lnformation (CtHt)

The Canadian lnstitute for Heatth lnformation
is an independent national, not-for-profit
organization responsible for coordinating the
develçment and maintenance of a
comprehensive and integrated approach to
health information. To this end, CiHl provides
aæx¡rate and timely information that is needed
to esüablish sound heatth policies, rr¡anage
the Canadian health system effectively a-nd
create public awareness of the factors
affecting good health. ClHl was established in
1994 by Canada's healh ministers.

About Stailsilcs Canada

Stat¡st¡cs Canada is authorized under the
Statistics Act to collect, compile, analyse,
abstract and publish süatistics related to the
heatth and wellôeing of Canadians. The
Health Statistics Division's prirnary objective is
to provide statistical information and analysis
about the heallh of the population
determinanls of heatth, and the scope and
utilization of Canada's heatth care seclor.
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Dffi' ffi**r*

I have read this form and/or have had it explained to me_by my orthopaedic surgeon or hilherdelegate' I understand the reasons for the WRHA ano canád¡an Jàint neptacement Registriesand what they hope to achieve in lerms of quality improvement 
"nã-r".""r"h 

into hip and kneereplacement surgery as described in the infbrmation sheet.

I agree to allow the following information to be submitted to the WRHA Joint ReplacementRegistry (JRR) at the time oJ surgêry: my nanìe, address, sex, date-of birth, provincial healthcare number, patient chart number, date of surgery, how long I *"ìt o for surgery, which jointwas replaced, the type of ímplant used, informãt¡on on rny gãn"rJ heatth, infõrmät¡on áuåu,nvprocedure and treatments used to prevent complication., ,îo ¡nrormation from thequestionnaires' I understand that the wRHA ¡in w¡lt *Át""irå åft".',y surgery ro ask me
PgYt tv progress and to send me questionnaire. to *rprãì" ã.Ë' ,"tur. r atso understandthat I may withdraw my permission ai any time as outlined in the information sheet.

I understand that most of this information will also be given to the canadian Joint ReplacementRegistry (CJRR) that is managed by the canadian tnsì¡tute or Héaltn tnformation. I atsounderstand that I may withdraw my'permisiiãn at any time as ouflined in the information sheet.

Patlent Last Name (ptease prlnr)

Patlent Flrst Name (ptease prtnr)

Patlent Slgnature E/[-Tt/t-T[nDD IM MI YYYY

REPLACEMENT REG¡STRY OJOINT

JOINT REPLACEMENT REGISTRY CONSENT FORM SIGNATURE PAGE

Fklål Vffs.lon D€c. f 4, æ04
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Appenclix B. SF-12

lvmitg R.tinC
fkrlÚ' Auttnrity

WRHA

Offìc r{gimrl dc b
*c d< W-mirg

Excellent

V
n,

Very good

Y
n'

Good

V
n,

Fai¡

V
[,

Poor

Y
n,

Yes,
limited

a lot

Y

Yes,

limited
a little

V

No, nol
limited
at all

YModer¿te activities. such as moving a table, pushing
a vacuum cleaner, bowling, or playing goff............-]............n ,

o Climbing several flights of stairs....-_.., ......-..............n ,

.. .... .. ..!,.............n,

... ........n,.............!,

::-i#;.HHir:fü?il?liäLffit L¡b, Mcdic¡r our.ore rrusr rnd eurrityMcric rrrcapcrrcd. ,{¡r rirhb ßncd
QQOLA SF-12v2 Strndard, Engtish (C¡n:dr))

Joint Replacement
Registry

Your Health and

This survey asks for your_views about your hearth. This information will herpke9.n 
ilack_of how you feer and- how weir you are abre to do your usuaractivities. Thank you for completlng thís iurvey!

For each of the following questions, please mark an ffi in tne one box that bestdescribes your answer.

1 In general, would you say your health is:

2' The following questions are about activities you might do during a typicarday. Does vour hearth now rimit vou in theså ".ti"i;;;tlf so, how much?

Today's Date_
Day mnth--Teaa
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3. Du.ring the past 4 weeks, horv much of the time have you had any of the
following problems with your work or other regular daity activities as a
result ofyour phvsical health? -

All of
the time

Y

All of
the time

V

Most of
the time

Y

Most of
the time

V
Some of
the time

V

Some of A little of None of
the time the time the time

VYV
Accomplished less than you
would like..... .. ... tr ,.......... ...¡ ,..............f],............._n ...............n,

Were limited in the kind of
work or other activities..,........._._...[ ,..............f] ,._............n ,..............n ,..,...........[ ,

4- During the past 4 weeks, how much of the time have you had any of the
following problems with your work or other regular äaily activities as a
result of anv emotional problems (such as feeting depressed o. 

"orioË¡r

Accomplished less than you
would like-.... ...........n ,..............n,..............fI,

Did work or other activities
less ca¡efully than usual.................n ,..............n r..............[ ,

A little of None of
the time the time

YY
.............! ...............n'

..............tr,..............n'

During the past 4 weerrs, how much did pain interfere with your normar
work (including both work outside the home and houseworir)?

I Not at att A linle bit Moderatery euite a bit e*o".i, IYYYYY
E, D, [, !, ¡,
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6. These questions are about horv you feel and how things have been rvith you
during the past 4 rveek. For each question, please give the one answer that
comes closest to the wây you have been feeling. How much of the time
during the past 4 week...

All of
the time

V
Most of
the time

V
Some of A little of None of
the time the time the time

YVY
Have you felt calm and
peacetul?....... ..........n,

Did you have a lot of energ/........[ ,

Have you felt downhearted
and depressed? ..._..........................f]'

7. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities ltike "isitiog 

witn
friends, relatives, etc.)?

Allof
the time

V
E,

Most of
the time

V
n,

Some of
the time

Y
!,

A little of
the time

Y
n.

None of
the time

V
[,



174

Appendix C. Oxford-12 Hip/Oxford_12 Knee

Joint Replacement
Registry

During the
How would

()
None

past 4 weeks.......
you describe the pain you

o
Very Mit¿

usually had from your hip?

During the past 4 weeks.......
Have you had any trouble with rOO

No trou.ble Very litüe
at all kouble

over) because of your hlp?OO
!$eme lmpossibleDifücutty tó Oo so

trouble with washing and drying yourself (all

3. During the past 4 weeks.......

i"iilillî1åiffi.3lflilîË, out or a car or usins pubric rransport (whichever

4. Durlng the past 4 weeks.......
Have you been able to put on a pair of socks; stockings or tights?

5. During the past 4 weeks.......
Could you do household shopping on your own?

o
With Moderate

Diffìcutt



lls

6. During the past 4 weeks.......
For how long have you been abre to wark before pain from your hip becomessevere? (with or wíthout a cane)

7. During the past 4 weeks.......
Have you been able to dimb a flight of stairs?OÕ.
.r.". ryfi,g" w¡tn R","t" MrhEasity DiffìcrJrry ""'òääü"'' *'il

8. During the past 4 weeks......-

åff:Î,iï|(sat at a table), how paintul has it been for you to stand up rrom a chair because

o
Not at all
painful

9. During the past 4 weeks.......

""uöu 
been limping when watking

-Rlrely 
/ Sornetimes,Never just at fìrsl

or Ofren, not Most of All ofjust at fìrst the time the time
During the past 4 weeks.......

Ï::¿:iÏd 
anv sudden' severe pain -'shootins', 'stabbing'or'spasms'- 

rrom the

Not at all A litüe bit

During fhe
How much

o
past 4 weeks.......

has pain from your hlp

()
interfered with your usual

()
v

Moderately

housework?)

o
Totaily

12. During the past 4 weeks.......
Have you been troubled by pain from your hip in bed at night?
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_---

OrR r¿gim¡ldct¡
Þd¿ dcWimip<gffi;;

Joint Replacement
Registry

over) because of your kneeloo
Extreme lmpossible
Difficulty to do so

o
Moderate
Trouble

o
No trouble

at all

Problems with your Knee
During the past 4

During the past 4 weeks.......
Have you had any trouble with washing and drying yourself (all

o
Very little
trouble

,/ ticx one box
for every question.

1. During the past 4 weeks.......
How would you describe the pain you usually had from your knee?

UOO.)
None Very Mild Mild Moderate

During the past 4 weeks.......
Have you had any trouble getting in and out of a car or using public transport (whicheveryou tend to use) because of your knee ? -' -' -""'Y vvvrrv r¡ <

4. During the past 4 weeks.......
For how long have you been abre to wark before pain from your knee becomessevere? (with or without a cane)

During the past 4 weeks.......
After a meal (sat at a table), how painful has it been for you to stand up from a chair becauseof Your knee? ' 

vu !v erqr rw ul
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During the past 4 weeks.......
Have you been limping when walkinguo because of your knee?

o
Often, not
just at fìrst

Rarely /
Never

Sometimes, or
just at fìrst

Most of
the time

Allof
the time

7. During the past 4 weeks.......
Could you kneel down and get up again afterwards?

Yes, With LitileEasily Diffìculty
With Extreme No,Difficulty lmpossible

B. During the past 4 weeks.......
Have you been troubled by pain from your knee in bed at night?

During the past 4 weeks.......

cJ"t¡v ."Y,

-

How much has pain from your knee interfered with your usuar work (induding housework?)

".,9.,, ^9,, o o o
10. During the past 4 weeks.......

Have you felt that your krra might suddenly,give way,or let you

Rarely / Sometimes, orNever just at fìrst
Often, not Most of
just at first the time

During the past 4 weeks.......
Could you do household shopping on your own?

12. During the past 4 weeks.......
Could you walk down one flight of stairs?

Yes, With Liflle With Moderate With EfremeEasily Diffiortry -úi¡jü"'" 
Ditricrrtty I
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Appenclix D. co-rnorbiclities, cornpiications, ancl Satisfactio'

Place a check mark in the box if
you have the condition.

Heart Disease ll YES I have this\_-/ cond¡tion

lf you have the condition, does i{
limit any of your activities?

O I5l'ïlJy'o " O 1,,,$,ffi,TåT"*".
High Blood Pressure YES I have this

condition
9I5ulnilJÏ'o 

.' O l,'#,ffir1$,-*
YES I have this
condition ô YEg.iltimírs my rl tt does NoT\--l acuuues \_/ limit my adivities
YES I have this
condition al Yqg.i! timirs my ll tt does Nor\_-,/ acuuües \J limit my adivities

Ulcer or Stomach Disease YES I have this
condition O IF,i'ilJy'o " O i,h.,ñïi&*
YES I have this
condition a) YE9.i!limits my /-l tt does Nor\--./ acuv¡ues \_/ limit my adivities
YES lhave this
condition N YES.iUimirs my f-l lt O*" ñOf-\_,u activiües \, í¡ìññäïàävit¡es

Anemia or Other Blood Diseas" O #,$,|ohave 
lhis f) YES.iuimits my ll lto*"Nõi-\--l acltvlues \_.1 limit my adivities

ll YES lhave this\_/ condit¡ofl O ISPnilJ'y'o 
*t O i,..$,ffirT$",*

YES thave this
condition al Yqg.i!timirs my fl lt oo". r{or\__/ acuuûes \_./ limit my adivities

Osteoarthritis or
De generativeArth riti s
other than your hip or knee

fl YES thave this\_-z çe¡¡¿¡¡on al YEg.iltimits my A trdoes Nor\-./ acrlvlûes \-,¡ limit my adivities

Back Pain lì YES lhave rhisr-_.2 condition a) Yqg.iltimils my A tt does NoT\__/ acrMues \_/ limit my adivities
YES I have this
condition

Rheumatoid Arthritis aì Yqg.i!timits my lì trdoes Nor\-./ acuuUes \_/ limit my adivities
Other Medical Problem YES lhave this

condition a) Yqg.i!timirs my /l tt does Nor\--l acuvtues \_/ limit my activities

O I do not have any of the medical conditions listed above.
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For your right side please
indicate those areas that
bother you enough to limit
your function.

Neck

Shoulder

Elbow / Forearm

Wrist / Hand

Hip

Thigh

Knee area

. Calf area

Ankle / Foot area

For your back please
indicate those areas that
bother you enough to limil
your function.

Neck

Upper Back

For your left side please
indicate those areas that

bother you enough to limit
your function.

Neck

Shoulder area

Elbow / Forearm

Wrist / Hand

Hip

Thigh

Knee area

Calf area

Ankle / Foot area

Lower Back
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During the past yeaç did you have any of the following problems with your RIGHT KNEE
replacement?

Dislocatíon of your Riqht Knee requiring treatment in hospital

Blood clot in the calf ("D\ff ) requiring treatment

Blood clot in the lungs requiring treatment

lnfection of your Riqht Knee requiring oral or lV antibiotics

lnfection of your Riqht Knee requiring further surgery

Please Check One:

D Yes D No O Don't know

! Yes û No ! Don't know

I Yes ! No O Don't know

û Yes û No ! Don't know

! Yes D No û Don't know

Further surgery for problems with your Riqht Knee replacement ! yes ! No ! Don't know

lf yol answered yes to any of these questions, when and where did you receive treatment?
When (date).

Where (ex hospital, doctor,s office):

í-ft-:
-^lj.* Joint

WR,HA
Replacement Registry

d.
flt** ff;*"'å"

Annual Questions
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r''#-
: ij..-

w R H A È*-***, orrcñei<n!ócr:

Joint Replacemer¡t Registry ll, **'* 
g'ltaúr*rs

Annual Questions

All the following questions in this bookret are pertaining to this surgery.

what is your overail satisfaction with your RrGHT KNEE surgery?

_ Very satisfìed

_ Satisfìed

_ Neutral (neither satisfìed nor unsatisfìed)

_ Unsatisfìed

Very unsatisfied


