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ABSTRACT
Purpose: The aims of this needs assessment project are to determine if there is a gap in the
preoperative expectations and degree of satisfaction expressed three months after primary total
knee arthroplasty (TKA) and if there is a need to modify patients’ preoperative education before
undergoing primary TKA at Yee Advanced Orthopedics and Sports Medicine in Las Vegas,
Nevada.
Background: The prevalence of symptomatic knee osteoarthritis (OA) in the United States
increased in conjunction with an aging population and growing obesity epidemic. Joint
replacement is performed to help decrease pain and improve quality of life among patients with
knee OA.
Methods: This project used a needs assessment survey and employed the use of descriptive
analysis, independent sample t-test, one-way ANOVA and simple linear regression model, to
examine the relationships among expectations and satisfaction level.
Results: The sociodemographic data and a completion of a three-month follow-up were not
predictive of the patients’ satisfaction level. The usage of a walking aid as a result of OA were
not predictive of patients’ expectations. However, the feeling of preparedness demonstrated a
higher expectation level. The degree of preoperative expectations was positively correlated with
the satisfaction level three months after primary TKA.
Conclusions: The surgeon’s preoperative discussion played a role in preparing patients
regarding what to expect regarding the surgery, which contributed to a higher satisfaction level
(85.2%) three months after the surgery. This suggests the importance of targeting patient
education before undergoing primary TKA.
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INTRODUCTION
Background
Osteoarthritis (OA) is the fifth leading cause of disability globally (Murray et al., 2012).
According to Cisternas et al. (2015), about 30.8 million adults have OA, and it is estimated to
affect at least 130 million individuals worldwide by 2050 (Maiese, 2016). OA is the most
prevalent musculoskeletal disorder, affecting 10% of those over the age of 60 worldwide
(Pereira, 2011). Of those over the age of 60, about 9.6% of men and 18.0% of women have OA
(Maiese, 2016).
The most commonly affected weight-bearing joint is the knee. Over the past several
decades, the prevalence of symptomatic knee OA in the United States increased in conjunction
with an aging population and growing obesity epidemic (Deshpande et al., 2016). Knee OA has a
high prevalence and is a leading cause of disability among the older population (Liu et al., 2017;
Neuprez et al., 2017; Nur, Sertkaya, & Tuncer, 2017). Disability refers to difficulties or
restrictions in performing activities of daily living independently such as walking, transferring,
and stair climbing due to limited functioning (Nur, Sertkaya, & Tuncer, 2017). These difficulties
or restrictions are the result of pain, weakness of the muscles, and impaired range of motion of
the knee joint caused by OA (Nur, Sertkaya, & Tuncer, 2017).
Knee OA causes a great burden to the population in terms of physical, psychological and
socioeconomic factors as these often lead to the need for surgical interventions (Neuprez et al.,
2017). According to the American Joint Replacement Registry (AJRR) (2016), there were
427,181 primary and revision knee and hip procedures between 2012 and 2015, in which
235,718 (55.2%) were primary total knee arthroplasty (TKA). Joint arthroplasty – or replacement
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– is performed to help decrease pain and improve quality of life among patients with knee OA
(Van Onsem et al., 2016); it is an effective and cost-effective treatment for severe knee OA in
patients who have tried conservative treatment with no improvement in symptoms (Neuprez et
al., 2017). TKA results in pain relief, improved physical function and a high level of satisfaction
from patients who undergo the procedure (Kuroda et al., 2016). Osteoarthritis is the main
indication for about 94 to 97% of TKA cases (Aujla & Esler, 2017).
In 2014, Medicare paid for more than 400,000 of these operations, paying $7 billion for
hospitalizations alone (Phipps, 2016). Medicare reimbursed $3.5 billion to hospitals in the
United States for TKA in 2011 (Culler, 2015). The average cost of each procedure was from
$16,500 to $33,000 (Phipps, 2016). Successful TKA is based on a variety of factors, such as the
surgeon’s experience and patient factors that include socioeconomic status, presence of health
comorbidities and preoperative expectations (Jain et al., 2017).
Unmet patient expectations and development of potential complications are thought to
contribute to patients’ dissatisfaction post-surgery (Choi & Ra, 2016; Hospital for Special
Surgery [HSS], 2010). Unrealistically high patient expectations may lead to non-adherence to
postoperative recommendations and poor surgical outcomes (Neuprez et al., 2016). On the other
hand, low expectations of post-surgery joint function may decrease the patient’s engagement in
the postoperative recovery (HSS, 2010). Inexpensive educational interventions, such as a
preoperative class, can help patient expectations to be more realistic, and improve patientreported outcomes (PROs) post-surgery (HSS, 2010).
Assessing patient satisfaction after a procedure is one of the essential PRO measures
(Choi & Ra, 2016), and 82 to 89% of patients are satisfied after TKA (Aujla & Esler, 2017;
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Bourne, Chesworth, Davis, Mahomed, & Charron, 2010). Despite the high satisfaction rates of
TKA in the current literature, determining the degree of patient satisfaction after TKA and
correlating it with their preoperative expectations is important. Patient satisfaction is a key
component of health care quality (Mahomed, Gandhi, Daltroy, & Katz, 2011). Measuring level
of satisfaction can determine the degree to which the service has met the needs and expectations
of patients. Satisfaction is also associated with increased patient compliance, follow-up care and
monitoring (Neuprez et al., 2015). PROs are also part of the basis for Medicare reimbursements
under the Centers for Medicare & Medicaid Services Hospital Value-Based Purchasing Program
and the newer Comprehensive Care for Joint Replacement (Jain et al., 2017). Therefore,
determining the relationship between baseline patient expectations and PROs has become
important in health care (Jain et al., 2017).
Local Problem
According to Centers for Disease Control and Prevention (CDC) (2016), the number of
adults with arthritis in Nevada in 2015 was 477,000, which is 22% of the population. Adults that
were disabled by arthritis in Nevada in 2015 was 212,000 (CDC, 2016). According to the most
recent years documented in the literature, an increase in the rate of knee replacements in Las
Vegas, Nevada occurred from the years 2000-01 to 2005-06 (Fisher, Bell, Tomek, Esty, &
Goodman, 2010). In 2000-01, 4.5 per 1,000 Medicare enrollees underwent knee replacement
(Fisher, Bell, Tomek, Esty, & Goodman, 2010). This rate increased to 7.0 per 1,000 Medicare
enrollees in 2005-06 (Fisher, Bell, Tomek, Esty, & Goodman, 2010), the last statistical data
period available. Given these statistics, it is crucial for Nevada’s health care providers to assess
patients’ expectations prior to surgery and satisfaction post-procedure in order to identify areas
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that need to be improved for patients to be able to perform up to their optimal level of
functioning and preserve their quality of life after TKA.
Aujla and Esler (2017) have concluded that a group of patients who were higher
functioning prior to developing OA in their knee had lower satisfaction rate despite higher
functional abilities of the operated knee seen after surgery, compared to the group that started at
a lower level of functioning prior to surgery. This finding is partly because patients with a lower
function before surgery observed a significant increase in function after surgery, which increased
their quality of life. This project director, in caring for postoperative TKA patients, has observed
patients expressing that they really did not have a clear understanding about what to expect
during recovery and what the goals of their recovery would be. For example, patients have
verbalized that they did not understand the significant level of pain they would experience or
when they would be able to perform certain range of motions and activities of daily living after
surgery. Inadequate pain relief can lead to lesser time spent walking and decreased patient
satisfaction (Chan, Blyth, Nairn, & Fransen, 2013). This lack of understanding of expectations
may lead to dissatisfaction after TKA.
It would be beneficial to know how expectations affect patient satisfaction. In the clinical
setting, where this project was conducted, there are currently no expectation and satisfaction
tools used for TKA patients. Assessing patient satisfaction can empower and engage patients to
be involved in their care through reporting their experiences regarding the care they received
(Accreditation Association for Ambulatory Health Care, Inc., 2015). Having a clear assessment
of patients’ expectations prior to TKA will help determine if the preoperative discussion needs to
be modified.
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Purpose and Aims
The aim of this needs assessment project was to determine if there is a gap in the
preoperative expectations and degree of satisfaction expressed three months after primary TKA
at Yee Advanced Orthopedics and Sports Medicine. The data obtained in this project was used to
determine if there is a need to modify patients’ preoperative education before undergoing
primary TKA at Yee Advanced Orthopedics and Sports Medicine where the project took place.
Results from this project will assist future quality improvement projects that focus on developing
and improving the content of preoperative education, at this site, to better prepare patients before
TKA, which may promote higher satisfaction after TKA.
Study Question
Is there a correlation between patients’ preoperative expectations and postoperative
satisfaction three months after primary TKA at Yee Advanced Orthopedics and Sports Medicine,
PC?
THEORETICAL FRAMEWORK
Roy’s Adaptation Model (RAM)
Sister Callista Roy’s Adaptation Model (RAM) is the theoretical framework that was
used to guide this DNP project (Figure 1) (Vera, 2014). This theory states that human beings are
biopsychosocial beings that are in constant interaction with the environment (Kacaroglu Vicdan
& Gulseven Karabacak, 2016). The environment is a condition, circumstance or influences that
affects the behavior of the individual (Gonzalo, 2011; Vera, 2014). The model describes the
environment as a stimulus or input that requires the person to adapt (Vera, 2014). In this project,
the environmental stimulus is the plan for TKA surgery. Coping processes, identified in the
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model, are processes that aid an individual to respond to the changing environment. These
coping processes could be either innate or acquired. Innate processes are genetic or inherited,
such as the attempt of the body to heal after the TKA surgery. Acquired processes are learned,
such as the use of preoperative education to present realistic expectations to the patient regarding
the TKA surgery (Kacaroglu Vicdan & Gulseven Karabacak, 2016). These coping processes may
result in either adaptive or ineffective behavior. Adaptation, as depicted in the outer ring of the
RAM model (Figure 1), is when the individual adjusts and responds positively to the changes in
the environment (Nursing Theory, n.d.). Ineffective adaptation can result when expectations are
not met or satisfaction of needs is not achieved.

FIGURE 1. Diagrammatic representation of Roy’s human adaptive systems (Adapted from Vera,
2014)
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The four type of needs that are identified in Roy’s model are, physiological/physical,
self-concept/group identity, role function, and interdependence (Polit & Beck, 2012).
Physiological/physical needs refer to the physical aspects that the body needs and experiences
after TKA. Self-concept/group identity refers to the level of dependency of the patient after TKA
and social relationships with other people. Role function refers to the changes the patient
experiences after TKA in terms of employment and other responsibilities. Interdependence refers
to the relationship and support the patient will need after TKA. These needs must be met in order
to promote adaptation. The goal of this model is to promote adaptation in the four adaptive needs
by assessing behaviors (expectations) and factors that influence adaptive abilities (satisfaction)
through enhancing the coping processes (preoperative education) (Nursing Theory, n.d.).
Assessing and discussing physiological expectations, such as relief of pain, the ability to:
walk varying distances; straighten the knee or leg; go up and down the stairs; kneel, squat,
exercise or participate in sports; and change positions, such as from sitting to standing, are
important in order to prepare the patient for what to expect after TKA. Preoperative education
includes discussing ways to cope after surgery, and creating a pain management plan and a plan
for physical rehabilitation. These discussions should involve both patient and family or caretaker.
Meeting these physiological needs will enable the patient to adapt to TKA surgery.
Evaluating the risk of developing negative self-concept or group identity because of TKA
is important. Negative feelings may come from being dependent on a mobility device or a
caretaker, the inability to work or perform preoperative activities, feeling weakness or pain, or
changes in body image. Assessing and discussing changes in self-concept and group identity,
such as the need for a cane, crutch or walker, the ability to use public transportation or drive, and

19

the ability to engage in sexual activity are important to avoid anxiety and frustrations, which
hinders patients’ ability to adapt to the effects of TKA. Providing support, presenting realistic
expectations, acknowledging fears and anxiety, and involving the family or caretaker may help
patients gain self-respect, accept outcomes of the TKA surgery, and optimize their potential
performance or ability to do postoperative activities with necessary assistance.
Patients also need to be prepared that their roles may change after TKA. Role problems
that an individual may face include ineffective change of role, loss of role, role conflict and
conflict between roles (Kacaroglu Vicdan & Gulseven Karabacak, 2016). Assessing and
discussing changes in role function, such as working versus taking time-off from work to
recover; the ability to perform daily activities, such as household chores and daily routines, are
important to assure patients that it is normal to be unable to fulfill these roles over a period of
time. Individuals can be assisted in facing this change in roles through education and trainings at
particular intervals (Kacaroglu Vicdan & Gulseven Karabacak, 2016). This subsystem may
affect the family of the patient as well. Spouses of patients, who are going through these changes
of role function because of the surgery, may experience some difficulties in fulfilling the duties
that the patients used to do before their TKA. Family members should be assisted to face these
changes through planning, discussing possible alternatives, and seeking help from support
groups.
Interdependence, as identified in the RAM, is a subsystem that includes mutual love,
respect, value, and support groups (Kacaroglu Vicdan & Gulseven Karabacak, 2016). Some
problems that an individual may face in this adaptive mode include lack of support system, loss
of confidence in relations, isolation, and ineffective communication and pattern (Kacaroglu
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Vicdan & Gulseven Karabacak, 2016). Assessing and discussing the patient’s ability to
participate in recreational activities, such as dancing or traveling; and interacting with others,
such as taking care of someone or playing with children, is important. This may include assuring
patients that it is normal to have a period of time where these abilities or activities may be
minimal as the body is recuperating after a TKA. Patients must be provided support before,
during and after the surgery to gain confidence. Involving family members and encouraging
them to provide an interdependent relationship with the patient can prevent feelings of isolation
or lack of support system. These relationships can assist the patient in being compliant to
treatments and follow-ups, and address the patient’s potential barriers, such as fear and
misunderstanding.
Patients undergoing TKA face various physical, psychological, social and relational
changes. The goal of nursing is to promote adaptation of the individual in each of the adaptive
modes that contribute to survival, growth, reproduction, and mastery (Gonzalo, 2011; Vera,
2014). RAM guided this project by assessing the expectations of TKA before the surgery, and in
evaluating if these expectations had been met through assessing patients’ level of satisfaction.
Information assessing the expectations and satisfaction of patients may be used to enhance
preoperative education that target unrealistic expectations of patients, which may promote
positive adaptation and behavior after TKA. By anticipating the patients’ needs and potential
problems, and presenting realistic expectations before the surgery, patients may be better
prepared before TKA. This promotes successful adaptation to the changing environment that
could ultimately lead to satisfaction and better outcomes after the surgery.
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SYNTHESIS OF EVIDENCE
A review of literature was conducted through searching databases in Arizona Health
Sciences Library. Databases PubMed, CINAHL and Embase were utilized to search for evidence
and studies that support this DNP project. The filters that were applied to narrow the results
were: articles published in the last 10 years, English language, and humans. Search keywords
included: “patient expectations total knee arthroplasty,” “patient satisfaction after primary total
knee arthroplasty,” “preoperative education patient satisfaction total knee arthroplasty,” “total
knee arthroplasty follow up,” “total knee arthroplasty improvement,” “satisfaction after three
months’ total knee arthroplasty,” and “three months follow up total knee arthroplasty.” The years
searched included 2007 to 2017. Studies consisted of a variety of systematic reviews,
quantitative studies and qualitative in-depth interviews; because of the nature of the topic, most
of the chosen articles were prospective studies. Fourteen articles were chosen for this review
based on the following criteria: participants above 18 years of age, evaluation of how
preoperative education affected patient satisfaction, and assessment of the relationship of patient
expectations before TKA and patient satisfaction after TKA. Surgical technique, type of implants
or knee replacement designs were not specified within the literature search. Relevant details from
these articles were abstracted (Appendix A).
To ensure consistency, almost all of the studies reviewed recruited participants that were
undergoing primary TKA (not a revision surgery) (Aujla & Esler, 2017; Clement et al., 2015;
Ghomrawi et al., 2011; Ghomrawi et al., 2013; Goldsmith et al., 2017; Jacobs & Christensen,
2014; Jain et al., 2017; Tilbury et al., 2016). The literature review by Culliton et al. (2012) also
focused on patients that underwent primary TKA. Ghomrawi et al. (2011), Jain et al. (2017) and

22

Tilbury et al. (2016) measured patients’ expectations after a preoperative discussion with the
surgeon or attending preoperative classes, but before the surgery, which is a reliable way to
measure realistic expectations.
Expectations
Ghomrawi et al. (2011) assessed patients and surgeons’ expectations after a preoperative
class using the Hospital for Special Surgery (HSS) Knee Replacement Expectations Survey, and
found that 60.7% of TKA patients had higher expectations compared with their surgeons. The
HSS Knee Replacement Expectations Survey is a valid, reliable and the most comprehensive
expectations assessment tool available. It contains 19 items that allow patients to identify their
most meaningful expectations before TKA (Ghomrawi et al., 2011; Ghomrawi et al., 2013; Jain
et al., 2017; Neuprez et al., 2016; Tilbury et al., 2016). In a second study conducted by
Ghomrawi et al. (2013), 81 of the participants answered the HSS Knee Replacement
Expectations Survey before the preoperative class while 124 of the participants answered the
survey after the preoperative class. About 36.6% of patients from both of the groups had higher
expectations compared with their surgeon and patients who completed the expectations survey
before the preoperative class were 80% more likely to have discordantly higher expectations than
the patients who completed the survey after the preoperative class (Ghomrawi et al., 2013).
Patients’ expectation scores ranged from 22.4 to 100 based on a scale of 100.
In Jain et al. (2017), the participants completed the HSS Knee Replacement Expectations
Survey after the initial consultation with their surgeon but before their surgery. The most
important expectations expressed by patients were improvement in the ability to walk and go
downstairs (Jain et al., 2017). In Neuprez et al. (2016), the participants completed the HSS Knee
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Replacement Expectations Survey 20 days prior to surgery. The most prevalent patient
expectations were pain relief, improvement in walking long distance, and ability to go down the
stairs (Neuprez et al., 2016). However, these prevalent patient expectations were not among the
four highest rated factors relative to complete satisfaction one year after TKA. Getting down the
stairs (32%) and ability to walk a long distance (41%) were among the four lowest rated factors
of complete satisfaction (Neuprez et al., 2016). The ability to walk a long distance was the
second highest dissatisfaction rate (34%) (Neuprez et al., 2016). Tilbury et al. (2016) had their
participants complete the HSS Knee Replacement Expectations Survey one day before their
surgery. In this study, the most prevalent patient expectations were, not needing a stick, crutch or
walker (51%), and the ability to perform daily activities in and around the house (57%). One year
after TKA, 86% of patients reported fulfillment of expectations in regards to not needing a stick,
crutch or walker. However, the expectation of performing daily activities in and around the
house (70.9%) was not among the highest fulfillment of expectations.
According to existing literature, health professionals have focused on developing and
improving preoperative education to help bring patient expectations to a realistic level and
promote shared decision-making in order to improve patient satisfaction and outcomes
(Ghomrawi et al., 2011; Tilbury et al., 2016). Identifying patients who have unrealistic
expectations during the preoperative phase can be addressed with preoperative education
programs that include discussing postoperative recovery period to anticipate realistic and
expected results after surgery (Clement et al., 2015; Culliton et al., 2012; Neuprez et al., 2016;
Tilbury et al., 2016). Patients who have unrealistic expectations will greatly benefit from optimal
interaction with health care providers and preoperative educational classes that include adequate
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discussion regarding the operation, procedure, complications, and rehabilitation after surgery,
which allows patients to anticipate a reasonable outcome after the surgery (Ghomrawi et al.,
2013; Kuroda et al., 2016; Neuprez et al., 2016). Jain et al. (2017) stated that it can be beneficial
having healthcare providers and staff who are positive and encouraging when counseling patients
preoperatively, as they found that higher preoperative expectations predict higher fulfillment of
expectations. This emphasizes that not only the degree of patient function impacts satisfaction,
but other factors including patient education and experience may also have an effect in
satisfaction postoperatively (Jain et al., 2017).
Satisfaction
Preoperative expectations predict patients’ satisfaction level after TKA (Neuprez et al.,
2016). Identifying patient satisfaction has been known to be an important factor of evaluation in
TKA (Kuroda et al., 2016). The satisfaction rates of patients a year post-TKA were 85%
(Neuprez et al., 2016) and 86% (Clement et al., 2015) in two studies reviewed. Jacobs and
Christensen (2014) found that 15% to 20% of patients reported dissatisfaction two to five years
after TKA. A significantly greater proportion of these dissatisfied patients experienced
unchanged or worsening passive knee flexion (90.6%), pain scores (39.7%), and function scores
(50%), at their most recent follow-up when compared to their preoperative scores. Additionally,
failure to fulfill expectations may lead to increased risk for TKA revision (Clement et al., 2015).
Approximately 3 to 5.4% of patients required TKA revision in the studies conducted by Jacobs
and Christensen (2014) and Aujla and Esler (2017), respectively. The most common causes for
these required revisions were instability and stiffness, which are similar to those reasons
associated with dissatisfaction (Jacobs & Christensen, 2014). The third leading cause of revision
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in Aujla and Esler (2017) was instability. Neuprez et al. (2016) found that preoperative
expectations are a major contributor to the final degree of satisfaction one year after surgery. It is
necessary to take advantage of preoperative meetings and classes with patients to address any
barriers, concerns, questions and unrealistic expectations before surgery. Informational, clinical
and personal support are domains that health providers must ensure for patients to improve the
overall experience and satisfaction with TKA (Goldsmith et al., 2017).
Nazzal et al. (2012) found that 64% of their participants were satisfied three months after
their TKA. This satisfaction was related to decreased pain scores and increased maximum
walked distance and number of steps climbed. Papakostidou et al. (2012) concluded that patients
experienced an initial period of functional limitation after TKA and a significant improvement in
their quality of life by three months postoperative. Improvements in Western Ontario and
McMaster Osteoarthritis Index (WOMAC) pain and stiffness were seen at three and six months
post-TKA, respectively in a study conducted by Dailiana et al. (2015). The overall satisfaction
rates three months, six months and 13 months post-TKA were 52.7%, 82.4%, and 88%
(respectively) (Dailiana et al., 2015). Given this information, educating patients regarding the
timeline of improvement is important. Patients must be presented with the realistic expectation
that it takes at least three months to experience an improvement in pain, stiffness and physical
function after TKA. By presenting patients these expectations, they will be better prepared for
the recovery process after TKA and less likely to be dissatisfied if they do not experience
improvement immediately.
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Strengths
Several strengths were identified within the review of literature. The relationship between
patients’ preoperative expectations and postoperative satisfaction level, and how preoperative
patient expectations impact patient satisfaction and reported outcomes can be helpful in
enhancing preoperative educational interventions and patient-physician dialogue prior to surgery
(Ghomrawi et al., 2011; Ghomrawi et al., 2013; Jacobs & Christensen, 2014). The important
expectations that were most common in the literature among patients were pain relief (Clement
et al., 2015; Jain et al., 2017; Neuprez et al., 2016) and walking ability (Clement et al., 2015;
Neuprez et al., 2016). The least important expectations that were most predominant among
patients were employment for monetary reimbursement (Clement et al., 2015; Neuprez et al.,
2016) and improvement in sexual activity (Clement et al., 2015; Neuprez et al., 2016).
Another strength found in the review of literature was how the HSS Knee Replacement
Expectations Survey focused on a broad spectrum of patient-centered variables (Ghomrawi et al.,
2011; Ghomrawi et al., 2013; Jain et al., 2017; Neuprez et al., 2016; Tilbury et al., 2016). The
survey was originally developed by Mancuso et al. (2001) and modified by Mancuso et al.
(2008). Cronbach α was 0.79 (Mancuso et al., 2008) and 0.82 (Neuprez et al., 2015). The HSS
Knee Replacement Expectations Survey has an excellent test-retest reliability with an intraclass
correlation coefficient (ICC) of r=0.865, no bias and the absolute value of the coefficient of
variation of 7.7% (Neuprez et al., 2016). Ghomrawi et al. (2011), Ghomrawi et al. (2013), Jain et
al. (2017), Neuprez et al. (2016) and Tilbury et al. (2016) derived their postoperative satisfaction
survey from the HSS Knee Replacement Expectations Survey, which assesses patients’
satisfaction based on the improvement experienced in each of the preoperative expectation items.
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The satisfaction score is specifically related to the expectation items expressed by the patient
preoperatively (Neuprez et al., 2016).
Weaknesses and Limitations
There were several identified weaknesses within the review of literature. Some of the
studies reviewed used other models or tools other than the HSS Knee Replacement Expectations
Survey to identify patients’ expectations, such as the Oxford Knee Score used by Clement et al.
(2014) and the Knee Society Score used by Kuroda et al. (2016), making results difficult to
compare. Another limitation in analyzing expectations is the possibility that expectations may
change during the process of care (Ghomrawi et al., 2011; Ghomrawi et al., 2013). Another
possible limitation is the generalizability of these studies. Some studies focused on primary
unilateral TKAs only, others focused on TKAs conducted at only one specialized orthopedic
center, while others focused on TKAs performed by a single surgeon. Importantly, however,
these were inclusion criteria applied by the researchers to avoid bias in patients’ expectations and
because different surgeons may have different expectations for the same patient (Aujla & Esler,
2017; Ghomrawi et al., 2011; Ghomrawi et al., 2013; Jacobs & Christensen, 2014). The surgeon
was not the same for all the patients in the study by Neuprez et al. (2016) and Tilbury et al.
(2016) therefore the content of the preoperative discussions may have been different for the
patients.
Another weakness that was observed in this review of literature is the failure to include
other factors that could have had an impact on the overall outcome and level of satisfaction. This
includes the presence of post-operative complications (Aujla & Esler, 2017; Clement et al., 2015;
Neuprez et al., 2016; Tilbury et al., 2016), the character or mental status of an individual patient
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(Aujla & Esler, 2017; Kuroda et al., 2016), psychological variables (Ghomrawi et al., 2013), or
other comorbidities (Aujla & Esler, 2017; Jacobs & Christensen, 2014).
All of the articles lack a theoretical framework or conceptual model that could help guide
the studies. Theories provide an efficient way of drawing accumulated data or evidences together
and link results of the studies into a clear structure (Polit & Beck, 2012). Conceptual models
provide a clear standpoint of the phenomena, and connect them with the assumptions and
philosophical views of the model (Polit & Beck, 2012).
Gaps
Understanding the relationship between patient experience and patient satisfaction,
preoperative functional status, preoperative expectations, postoperative patient-reported
outcomes and satisfaction remain largely unstudied (Culliton et al., 2012; Goldsmith et al., 2017;
Jain et al., 2017). The correlation between preoperative expectations and postoperative functional
outcomes still remains controversial (Neuprez et al., 2016).
There have been some inconsistent findings in the review of literature. Neuprez et al.
(2016) found that preoperative expectations contribute to the level of satisfaction one year after
surgery and found a positive correlation between the two. However, Jacobs and Christensen
(2014), Jain et al. (2017) and Kuroda et al. (2016) found no correlation between patient
expectations and satisfaction. Culliton et al. (2012) also concluded this argument among the
studies they reviewed. Clement et al. (2015) found that preoperative expectations do not seem to
influence satisfaction, although fulfillment of postoperative expectations resulted in higher
satisfaction rate after TKA. Jain et al. (2017) found that higher preoperative expectations predict
greater improvement in patient-reported function, activity, overall physical health, and sense of
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fulfillment of expectations after surgery but not satisfaction; and that greater fulfillment of
expectations predicts greater satisfaction.
Implications for Advanced Practice Nursing
Measuring the expectations of patients will allow healthcare providers to offer focused
patient care and patient education that will aid patients to be more prepared on what to expect
after TKA. By assessing if there are unrealistic expectations and by bringing these expectations
to a realistic level, patients can be more prepared preoperatively, which will likely predict a good
outcome and satisfaction level postoperatively. Results of this project will allow health care
providers to effectively modify patient preoperative education especially in areas where these
expectations are highly unrealistic. This process can help patients with their decision to undergo
surgery. Assessing satisfaction levels after TKA can provide a basis for health care providers to
measure PROs, quality of care provided and the degree to which the procedure has met the
expectations of patients.
Summary
Although this literature review conveys that the satisfaction rate after TKA is high, there
is still a need to determine the gaps between the patients’ preoperative expectations and patient
satisfaction level after a TKA. Addressing these gaps can lead to improved patient preoperative
education before TKA, which may, in turn, address the high discordance in TKA expectations
between patients and surgeons. Closing these gaps, preoperative education can be effectively
modified, specifically in areas where patient satisfaction is low. Determining if patients’
satisfaction has been met after TKA will allow a determination as to whether expectations have
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been fulfilled. Gaps identified in this project help determine if there is a need for change or
improvement in the preparation of patients relative to specific expectations before TKA.
METHODS
Design
This project used a needs assessment survey and employed the use of descriptive
analysis, independent sample t-test and one-way ANOVA to compare participant characteristics
(sociodemographic information and the additional questions) according to their level of
expectation and satisfaction three months’ post-TKA; and simple linear regression model, to
examine the relationship between patients’ expectations and satisfaction level.
Setting
This project was conducted at the Yee Advanced Orthopedics and Sports Medicine, PC,
located in Las Vegas, Nevada, an outpatient clinic that deals with prevention and treatment of
general orthopedic problems and sports medicine injury. This project was approved by the
orthopedic clinic (Appendix B), and no other special authorization or forms were required aside
from the departmental review or institutional review board (IRB) approval through the
University of Arizona. Currently, this facility has 27 medical assistants, nine physician assistants
and nine surgeons – two of whom perform TKAs. The participating surgeon in this project
performs about 16 TKAs per month or 180 TKAs per year. The participating surgeon sees
patients of all ages with variety of conditions related to sports-related injuries and osteoarthritis,
specifically of the shoulders, knees and hips. The majority of these TKA patients are older adults
with private health insurance plans. Other patients have Medicaid, Medicare, or Medicare with
secondary private insurance plans. During the time that this project was conducted, this clinic
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site did not have a standardized preoperative education, nor did it require patients to attend a
preoperative class. However, the participating surgeon routinely sees his TKA patients seven to
10 days preoperatively for a 15-minute appointment to discuss the planned procedure. During
this visit the surgeon discusses: the purpose of the TKA, benefits and risks associated with TKA,
recovery process post-TKA, plans for the postoperative period such as home health care,
rehabilitation and physical therapy, signs and symptoms to report to the surgeon post-TKA, and
postoperative follow-up appointments. The surgeon answers any questions or concerns that the
patient may have as well.
Stakeholders
Getting buy-in from stakeholders was important as their support impacted the ability to
conduct this project. The stakeholders included the surgeons, the clinic manager and staff, and
the patients. This project would not have been possible if not for the participation of all
stakeholders. The insight of the surgeons, clinic manager, and staff guided the recruitment and
retention of participants in this project (Polit & Beck, 2012). The willingness of the patients to
participate in the project was also vital. Buy-in from these stakeholders was obtained by
explaining to them that the information gathered in this project is expected to contribute to better
patient care and patient outcomes for TKA surgery in the future by anticipating patients’
preoperative needs and assisting in making patients’ preoperative expectations more realistic.
The results of this project may provide the basis for the development of preoperative primary
TKA educational program for patients.
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Participants
Convenience sampling was utilized in this project. The project director was given a list of
patients who met the inclusion criteria. The goal was 30 participants to complete the preoperative
expectations survey over six to eight-week period. These patients were contacted by phone for
the follow-up postoperative satisfaction survey.
Inclusion criteria included:




Patients who were to undergo a primary and elective TKA
Patients who were checking in for their preoperative screening with the surgeon
Patients who were 18 years and older

Exclusion criteria included:




Patients who were diagnosed with other musculoskeletal disorder other than
osteoarthritis as the reason for TKA
Patients who were unable to understand and write in English
Patients who were cognitively unable to understand and independently consent for
the TKA procedure and thus cognitively unable to complete the survey using the
provided answer options
Ethical Issues

This project involved data collection via survey. Harm and vulnerability were minimal,
but the project director applied ethical principles especially as this project involved human
subjects, that required respect for persons, beneficence, and justice.
Respect for Persons
This principle governs the right to self-determination and the right to full disclosure (Polit
& Beck, 2012). Self-determination is the right of the prospective participants to voluntarily
decide whether or not to participate in the study (Polit & Beck, 2012). The right to full disclosure
involved describing the nature of the project, any risks and benefits of choosing or refusing to
participate (Polit & Beck, 2012). Through a disclaimer form, the project was clearly explained,
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including that: participation from patients was voluntary, participants would remain anonymous,
participants could refuse to answer any questions, participants could choose to end participation
at any time, and that refusal to participate in the project would not affect their medical care.
Participants were given the opportunity to ask questions and raise concerns at any time.
Beneficence
Beneficence requires that the project director make an effort to minimize harm or risks
and maximize benefits to participants during the study (Polit & Beck, 2012). The project director
had an obligation to minimize risks and increase well-being of participants (US Department of
Health and Human Services, 1979). Minimal potential risks were associated with this project. A
possible risk was mild fatigue in completing the required surveys, though these surveys were
expected to take less than five minutes to complete (Mancuso et al., 2001). Other possible risks
were the breach of confidentiality and fear of consequences of giving a low satisfaction score
regarding care or experience. To prevent these harms, the project director ensured confidentiality
and privacy by assigning each patient with a study identity (ID) number and indicating this study
ID only on the expectation and follow-up surveys. Only the project director had an electronic
document containing the participants’ names linked with the corresponding study IDs. This
document was stored separately from other study documents in a password-encrypted personal
computer. The project director ensured that all data were stored in a secure location, not
accessible by the clinic staff. The project director clearly stated in the disclaimer form that
participants’ responses to the questions in the surveys would not affect their medical care. The
project director also destroyed the document containing the participants’ names and study ID
number, as well as the survey forms, at the end of the study.

34

Justice
This principle governs the rights of the participants to fair treatment and right to privacy
(Polit & Beck, 2012). To ensure fair treatment, participants were given the same questionnaire to
answer. The project allowed any willing individual to participate as long as they met the
inclusion criteria. The right to privacy was maintained by preserving anonymity of answers,
keeping responses confidential and storing the data collected in a secure location.
Population Vulnerability
This project did not involve vulnerable subjects (i.e., children, prisoners, specific
populations of race, religion or ethnicity) therefore vulnerability was very minimal (Sims, 2010).
There was no sharing of experiences required in the project. Only overall results were shared
with the clinic, but no names were released.
Data Collection
A departmental review was conducted prior to data collection. The first part of the data
collection (obtaining patients’ sociodemographic information and expectations before TKA) was
conducted at the clinic until 31 patients have been recruited. The second part of the data
collection (obtaining patients’ level of satisfaction) took place three months after their TKA
through a follow-up phone call.
The surgeon’s surgery scheduler provided the project director the names and the phone
numbers of the potential participants who met the inclusion criteria and who were scheduled to
come in for their preoperative appointment. The project director assigned a study identity (ID)
number to each potential participant. This was done so that the project director would know
which patients answered the survey and thus would get a follow-up phone call. This ID number
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was indicated on the sociodemographic form and expectation and satisfaction surveys, to ensure
anonymity of the surveys. Only the project director had an electronic document containing the
patient names matched with their corresponding ID numbers, which was stored separately from
other study documents in a password-encrypted personal computer. The project director ensured
that all data were stored in a secure location, not accessible by the clinic staff. The project
director deleted the file with the patients’ names and phone numbers right after the follow-up
phone calls were made and the surveys were completed.
The preoperative appointment was scheduled seven to ten days before the planned TKA
surgery. At this time, the clinic staff provided the potential participants with a 5th grade reading
level disclaimer form (Appendix C) along with a project director-derived sociodemographic
form (Appendix D) and the HSS Knee Replacement Expectations Survey (Appendix E) form
enclosed in a sealed envelope upon check in. A 3x5” index card containing the potential
participant’s name was stapled on the outside of the envelope. The clinic staff pulled off the
index card and threw it in the trash bin once the envelope was handed to the potential participant.
The staff were informed that only the potential participants could open the sealed
envelope. This was done in order to avoid staff matching potential participant’s name with their
respective ID number. To facilitate data collection, the project director contacted the clinic staff
on a daily basis for any concerns or problems that they may have encountered in the
dissemination of the surveys to the potential participants.
The disclaimer form contained information regarding the project, minimal risks
associated with participation, anonymity of responses, confidentiality of private information, and
contact details of the University of Arizona Human Subjects Protection Program for any project-
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related concerns or complaints, and of the project director for any questions or concerns
regarding participation. The sociodemographic form asked participants regarding their age,
gender, highest level of education completed and annual household income to determine if any
of these means were statistically significantly different from each other in relation to their level
of satisfaction. These sociodemographic categories where chosen based from studies discussed
previously. Additional close-ended questions were also asked to determine if any of these means
are statistically significantly different from each other in relation to their level of expectation.
These questions were:



Before surgery, are you using a walking aid (e.g. cane, crutches, walker,
wheelchair, electric scooter) as a result from osteoarthritis?
Do you feel prepared for the surgery?

After the participants agreed to participate, they completed the sociodemographic form,
the additional questions and the survey after completing the preoperative visit with the surgeon.
On their way to the lobby, the participants placed the completed sociodemographic form and
survey back in the envelope and dropped the envelope in the locked box, labeled “Project
Survey” located in the medical assistants’ station. For patients who chose not to participate, they
placed the unanswered sociodemographic form and survey in the envelope and dropped the
envelope in the locked box as well. In this way, anonymity was maintained, as the clinic staff
were not able to determine which patients answered the survey. These instructions were also
printed on the outside of the envelope as a reminder to potential participants. Only the project
director had access to the locked box. The project director collected the completed surveys
weekly at the clinic and stored them in a locked cabinet inside her home office. All potential
participants kept the disclaimer form.
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Completion of the sociodemographic form and/or survey meant that participants were
agreeing that the project director could call them by phone three months after their TKA and ask
them to rate their satisfaction are according to the same items in the HSS Knee Replacement
Expectations Survey. A disclaimer form (Appendix F) was read to participants prior to asking
the questions. Two additional close-ended questions were asked: “Was the discussion with your
surgeon before the surgery helpful in your surgical experience?” and “Have you had your three
month follow-up with your surgeon?” to try to determine if these variables made any difference
in the satisfaction scores. The timeline for the collection of data was five months.
Preoperative Study Measure
To assess the patients’ preoperative expectations of the TKA, the HSS Knee Replacement
Expectations Survey (Appendix E) was utilized. The HSS Knee Replacement Expectations
Survey is comprised of five different categories of expectations: pain, walking, psychological
state, essential activities and non-essential activities. This survey was originally developed by
Mancuso et al. (2001) to rate how much relief or improvement patients expect for each of the 19
items as a result of TKA. This survey takes less than five minutes to complete (Mancuso et al.,
2001). The survey is accurate and has a high construct validity and test-retest reliability; it has
been used in numerous studies in the assessment of patients’ expectations and satisfaction
(Ghomrawi et al., 2011; Ghomrawi et al., 2013; Jain et al., 2017; Neuprez et al., 2016; Tilbury et
al., 2016). Mancuso et al. (2001) analyzed the test-retest reliability of the survey using the kappa
statistic on the items with the response format ranging from:‘1’ (back to normal or complete
improvement);‘2’ (a lot of improvement); ‘3’ (a moderate amount of improvement); ‘4’ (a little
improvement); and, ‘5’ (this expectation does not apply to me or I do not have this expectation).
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For most of the items, kappa or weighted kappa values were from 0.4 to 0.8 and all of these
items were retained. Kappa values of ≤0.40 are considered slight to fair agreement; 0.41 to 0.60
are moderate agreement; and >0.60 are substantial agreement (Mancuso et al., 2001). In
Mancuso et al. (2008) trial, measurement of the test-retest reliability of the survey was done
using the modified response format of the items, ranging from ‘4’ (complete improvement) to ‘0’
(this expectation does not apply to me or I do not have this expectation). Cronbach alpha was
0.79, and test-retest reliability was reconfirmed by the compared responses acquired during two
interviews that were conducted four days apart (Mancuso et al., 2008).
Prior to data collection, permission from the developer of the HSS Knee Replacement
Expectations Survey, Dr. Carol Mancuso, was obtained and granted for this project (Appendix
G). The survey was not modified in any way. No financial gain was derived from the use of the
survey. The developer of the survey gave permission to use the survey as it was originally
studied and scored, in which the response format for the 19 items are based on a 5-point Likert
scale:






1: “back to normal or complete improvement”
2: “a lot of improvement”
3: “a moderate amount of improvement”
4: “a little improvement”
5: “I do not have this expectation, or this expectation does not apply to me”

As the survey was original studied and scored, by Mancuso et al. (2008), the responses
were recorded in reverse order so that:






4: “back to normal or complete improvement”
3: “a lot of improvement”
2: “a moderate amount of improvement”
1: “a little improvement”
0: “I do not have this expectation, or this expectation does not apply to me”
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The summed raw score for the 19 items ranges from zero to 76, and was transformed into
a 100-point scale by getting the sum of all responses (raw score) and divided it by the maximum
possible score of 76 and then multiplied it by 100 (Mancuso et al., 2008). A higher score
indicated expecting more improvement for more items. If the participant skipped an item, a score
of zero was automatically applied to that item, which indicated that that item did not apply.
Postoperative Study Measure at Three Months
Three months after TKA, the patients’ level of satisfaction was assessed using the HSS
Knee Replacement Satisfaction Survey (Appendix H). The HSS Knee Replacement Satisfaction
Survey is a specific scale developed by Neuprez et al. (2016), which was derived from their
French version of the HSS Knee Replacement Expectations Survey that was originally developed
by Mancuso et al. (2001). The satisfaction survey has the same methodology with the
expectation survey, in which it has the same 19 items relating to TKA surgery that participants
rate how satisfied they are according to those items, from: ‘3’ (complete satisfaction); ‘2’ (partial
satisfaction), ‘1’ (dissatisfaction) and ‘0’ (not applicable) (Neuprez et al., 2016). This survey
takes less than five minutes to complete. There are no measures of reliability or validity available
for this survey.
Prior to data collection, permission from the developers of the satisfaction survey, Dr.
Audrey Neuprez et al., was obtained and granted for this project (Appendix I). No financial gain
was derived from the use of the survey. The survey was not modified in any way, except for the
order of the items to prevent threat to internal validity, which Dr. Audrey Neuprez et al.
authorized. It is important that change in measurement be due to change in the construct rather
than to the instability of scores over time (i.e., lack of reliability of the measure itself). In
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addition, reliability and validity evidence from established instruments is applicable only if the
instrument is used in the same form and follow the same administration (Kimberlin &
Winterstein, 2008). Systematic differences in the content of two tests and in variations in people
from one occasion to another cannot be adequately handled by random sampling of items (Drost,
2011). In this case, the tests should be thought of as random samples in particular occasions
(Drost, 2011). Therefore, the order of the numbered items in the satisfaction survey were
different from the expectation survey to prevent threat to internal validity.
The original scoring developed by Neuprez et al. (2016) was followed. The patients were
asked how satisfied they are for each item as a result of their TKA based on a four-point Likert
scale:





3: “complete satisfaction”
2: “partial satisfaction”
1: “dissatisfaction”
0: “not applicable”

The summed raw score for the 19 items ranges from zero to 57, and was transformed into
a 100-point scale by getting the sum of all responses (raw score) and divided it by the maximum
possible score of 57 and then multiplied it by 100 (Neuprez et al., 2016). If the participants
skipped an item, a score of zero was automatically applied to that item, which indicated that that
item was not applicable to them.
Data Analysis
A research consultant provided analytical guidance in statistical format for the data
collected, with the use of the International Business Machines (IBM) Statistical Package for the
Social Sciences (SPSS) Statistics version 25.0.
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Participant characteristics (sociodemographic information and the additional questions)
were compared according to their level of expectation and satisfaction three months’ post-TKA
using descriptive statistics (frequencies and mean/standard deviation values) and independent
sample t-test or one-way ANOVA.
To determine the correlation between the patients’ expectations before TKA (HSS Knee
Replacement Expectations Survey) with their satisfaction level after TKA (HSS Knee
Replacement Satisfaction Survey), simple linear regression was used. Through the simple linear
regression model, the study was able to examine the patients’ expectations scores influence on
the patients’ satisfaction scores, and whether patients’ expectations scores predicted patients’
satisfaction scores.
Budget
The necessary resources consisted of the project director’s time spent accessing the
necessary patient information and collecting the data, travel expenses of the project director to
the clinic, printed forms, sealed envelopes, locked box and SPSS software (Appendix J). These
costs were paid at the project director’s expense. There were no incentives for the participants.
RESULTS
The data set primarily evaluates a participant’s perceived expectation before undergoing
a primary total knee arthroplasty (TKA) and also measures the participant’s satisfaction levels
after a predetermined time along with basic sociodemographic information. The project aimed to
primarily investigate the correlation between the patients’ expectation levels before TKA (HSS
Knee Replacement Expectations Survey) with their satisfaction level after TKA (HSS Knee
Replacement Satisfaction Survey), which is whether expectation levels can significantly predict
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the participant’s satisfaction level measure using a simple linear regression method. For the
simple regression method, two variables were assigned as input variables; i) HSS Expectation = a
scale variable with interval measure that serves as the independent variable, and ii) HSS
Satisfaction = a scale variable with an interval measurement and serves as the outcome or
dependent variable of the study. The data set sample size, n = 31.
A secondary goal of the study was to evaluate whether sociodemographic levels have
statistically significant differences in satisfaction and expectation mean scores using either an
independent sample t-test (two independent groups) or one-way ANOVA (three or more
independent groups). For the independent sample t-test method, three variables were assigned as
independent variables; i) Gender = a nominal variable with dichotomous measure (male or
female), ii) Walking Aid = a nominal variable with dichotomous measure (‘Yes’ or ‘No’), and iii)
3 month follow-up = a nominal variable with dichotomous measure (‘Yes’ or ‘No’). For the oneway ANOVA method, four variables were assigned as independent variables; i) Age = a
categorical variable with ranked ordered of age groups (four levels), ii) Completed Education = a
categorical variable with ranked ordered range of attained education (seven levels), and iii)
Annual income = a categorical variable with ranked ordered range of income levels (seven
levels), and iv) Feel Prepared = a nominal variable with three levels of responses (‘Yes,’ ‘No’ or
‘Neither’). Both the HSS Expectation and HSS Satisfaction scales were composite variables
derived from the total sum of 19 survey items.
Assumptions of Parametric Statistical Methods
A simple linear regression method was utilized to examine whether the predictor variable
in HSS Expectation can significantly predict the variation of the observed responses within the
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outcome variable, HSS Satisfaction. The study tested for the three assumptions of the multiple
regression method:
1) Normal distribution among dependent and independent variables
2) Linear relationship between the dependent and independent variables
3) Independence of errors test to determine that residuals are occurring in random fashion
The assumption of multicollinearity and homoscedasticity was not assessed due to the
project’s single independent variable.
Both the independent sample t-test and one-way ANOVA tests were utilized to examine
whether the mean differences between the independent groups are statistically significant. The
study tested for the three assumptions of the independent sample t-test:
1) Independent groups
2) Approximation to normal distribution of the dependent variables
3) Equal variance (Homogeneity) between the independent groups
Normal Distribution
The normal distribution assumption was examined whether the two dependent variables
can approximate normal distribution using visual presentations of histograms, normal Q-Q plot,
and the boxplots. For quantitative normality tests, examination of the skewness and kurtosis ratio
values and the Shapiro-Wilk’s test of normality were assessed.
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FIGURE 2. Histograms fitted with normal curve
Figure 2 shows the histograms with the fitted normal curve. In the histogram, it
demonstrates that the spread of the distribution of the independent variable, HSS Expectation, is
in a symmetric distribution with a slight negative skew. For the outcome or dependent variable,
HSS Satisfaction, the spread of the distribution scores appeared to have an asymmetric
distribution quality at which indicated a positive skewed distribution or the tail pulling to the
right. Between the input variables, the HSS expectation measure’s distribution appeared to
approximate normality more so than the HSS satisfaction measure where the observed positive
skewed distribution may violate the assumption of normality.
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FIGURE 3. Normal Q-Q plots
Another graphical visualization in assessing normality is the Normal Q-Q plots, which
explains that the straighter the observed data points on the expected normal line (diagonal line)
the closer the variable in approximating normal distribution (Garson, 2012). In Figure 3, it is
demonstrated that most of the observed data points for the independent measure in HSS
Expectation measure did tightly clustered on the expected line. For the dependent variable, HSS
Satisfaction measure, it is demonstrated that most of its observed values did tightly cluster on the
expected line, however there were three data points that appeared to deviate away from the
expected normality line. Overall, the HSS Expectation measure seemed to approximate normal
distribution as suggested by the Q-Q plot. For the HSS Satisfaction measure, the Q-Q plot
revealed that some of its observe data points deviated below the expected line of normality as
such these may likely influence the distribution being pulled away from approximating normal
distribution.
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FIGURE 4. Box-plots
Examination of the boxplots (Figure 4) shows that the presence of potential outliers was
detected only in the HSS Satisfaction measure, specifically participant #29. Although participant
#29 could be a potential outlier, the standardized value suggests that such response was within
the three standard deviation from the mean (Table 1), which confirms that it was a not significant
outlier that the project should be concerned about and therefore this specific participant will be
included in the test phase of the project.
TABLE 1. Case summaries
Case Summaries
ID
1
2
3
4
5

29
13
21
10
15

Absolute
value of HSS
Sat Z-scores
2.50
2.21
1.62
1.34
1.34

a. Limited to
first 5 cases.

Table 2 shows the two input variables along with summary statistics and
skewness/kurtosis estimations. Independent variable, HSS Expectation, has shown a negative
skewed distribution (skewness statistic = -1.36). Its kurtosis had a positive kurtosis value
(kurtosis statistic = 2.51) that indicates a leptokurtic or with distribution with peaked distribution
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characteristics. Dependent variable, HSS Satisfaction, has shown to have a positive skewed
distribution (skewness statistic = 0.835). Its kurtosis had a slight positive kurtosis value (kurtosis
statistic = 0.592) that indicates a slight leptokurtic distribution. Warner (2013) suggested that
skewness and kurtosis values of -1 to +1 are considered ideal, whereas values ranging from -2 to
+2 are considered acceptable. Therefore, approximation to normal distribution was adequately
achieved for both of the input variables.
TABLE 2. Statistical summaries
Statistical Summaries

N
Mean
Std. Deviation
Skewness
Std. Error of Skewness
Skewness Ratio
Kurtosis
Std. Error of Kurtosis
Kurtosis Ratio

HSS
Expectation
31
57.742
10.070
-1.359
0.421
-3.228
2.509
0.821
3.056

HSS
Satisfaction
28
48.536
3.383
0.835
0.441
1.893
0.592
0.858
0.690

Another test of normality that uses more conservative estimations of normality is the
skewness and kurtosis ratio test. The formula below provides the equation’s values that assessed
the skewness and kurtosis ratio tests as a diagnostic test of normality.
Table 2 shows that the skewness ratio statistic value of the predictor variable (HSS
Expectation) was at (-3.228) and its respective kurtosis ratio statistic value was at (3.056), both
of which barely exceeded the ±3.0 threshold, and thus normal distribution can be roughly
approximated. For the dependent variable (HSS Satisfaction), the skewness ratio statistic value
was at (1.89) and its respective kurtosis ratio statistic value was at (0.690), both of which were
within the ±2.56 or ±3.0 threshold, and thus normal distribution was assumed. Overall, the HSS
Expectation measure may seem to violate the normality assumption but its departure from
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normality were not extreme. HSS Satisfaction measure has shown to have adequate
approximation to normality according to the skewness/kurtosis ratio convention.
TABLE 3. Tests of normality – HSS factors
Tests of Normality

HSS Expectation
HSS Satisfaction

Statistic
0.960
0.932

Shapiro-Wilk
df
28
28

Sig.
0.345
0.071

*. This is a lower bound of the
true significance.
a. Lilliefors Significance
Correction

The Shapiro-Wilk’s test of normality (Table 3) shows that the two input measures have
non-significant statistic value greater than the .05 threshold, HSS Expectation, S-W(28) = 0.960,
p>.05; and HSS Satisfaction, S-W(28) = 0.932, p>.05, which indicates that the approximation to
normality was not violated or that the current data is normally distributed. For the Shapiro-Wilk’s
test of normality, a S-W value of 1.0 indicates that the given data is perfectly normal in
distribution (Garson, 2012).
In conclusion, after the visual examinations using the histogram with fitted curves,
normal Q-Q plot and boxplots, as well as the quantitative normality assessment using the
skewness and kurtosis ratio values and the Shapiro-Wilk test of normality, both the HSS
Expectation and HSS Satisfaction measures did approximate to normal distribution.
Linearity Assumption
Figure 5 is the scatterplot matrix of the two dependent variables. The scatterplot has
revealed a strong and positive linear relationship between the two input measures as evidence of
the positive slope of the diagonal line. Furthermore, examination of the correlation matrix table
(Table 4) indicates a moderately positive and significant linear relationship that exists between
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the input variables, r(28) = 0.496, p = 0.007. In conclusion, the assumption of linearity between
the dependent and independent variables has been established.

FIGURE 5. Scatterplot

TABLE 4. Correlation matrix
Correlation Matrix
HSS
HSS
Expectation Satisfaction
HSS
Expectation

HSS
Satisfaction

Pearson Correlation

1

.496 **

Sig. (2-tailed)
N

31

0.007
28

Pearson Correlation

.496 **

1

Sig. (2-tailed)
N

0.007
28

28

**. Correlation is
significant at the
0.01 level (2-tailed).

Independence of Error Assumption
Hair et al. (2010) suggested that regression models assume that each predicted value is
independent, which means that the predicted value is not related to any other predicted values or
that there are no sequenced or systematic patterns that influenced the predicted value. Hair et al.
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(2010) further added diagnostic tests – histogram, normal Q-Q plot, scatterplots, boxplots of the
residual terms, and Shapiro-Wilk’s test of normality – to determine whether or not non-normality
of error terms are present.

i. Histogram with fitted curves ii. Normal Q-Q Plot

iii. Boxplot iv. Scatterplot: Residual terms by Predicted values

FIGURE 6. Visual inspection of the residual terms (errors)
In Figure 6, the histogram and the boxplot appeared to have symmetry of both the right
and the left tails of the distribution, thus indicating normality of the residual terms and as such,
neither sequenced nor a systematic pattern influenced the predicted value from each other. The
normal Q-Q plot with the diagonal line as a measure of normality shows how the data points of
the residual terms hover or cluster above or below the line suggesting that auto-correlation of the
error terms was not present in the sample data. Additionally, the scatterplot between the residual
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terms and the predicted values has revealed that the model’s predicted values indicated random
occurrences between the predicted and errors and as such, no systematic patterns were detected.
The Shapiro-Wilk’s test of normality (Table 5) also confirmed that the distribution of the residual
terms are normally distributed, S-W(28) = 0.974, p > 0.05.
TABLE 5. Tests of normality – standardized residual
Tests of Normality

Standardized
Residual

Statistic

Shapiro-Wilk
df

Sig.

0.974

28

0.700

Assumption of Equality of Variances Between Groups
For the independent sample t-test and one-way ANOVA methods, the assumption of
homogeneity of variances between independent groups assumes that the error variances of the
two dependent variables are equal across the groups. Dependent variable, HSS Satisfaction by
age groups, Table 6 revealed a non-significant test, F (1,26) = 0.724, p = 0.402 indicating that
the error variances between the independent groups are approximately equal. Dependent
variable, HSS Satisfaction by gender group, revealed a non-significant test, F (1, 26) = 0.340, p =
0.565 indicating that the error variances between the gender groups are approximately equal.
Dependent variable, HSS Satisfaction by education levels, revealed a non-significant test, F (1,
26) = 1.694, p = 0.186 indicating that the error variances between the types of education levels
are approximately equal. Dependent variable, HSS Satisfaction by income levels, revealed a nonsignificant test, F (1, 26) = 1.416, p = 0.260 indicating that the error variances between the types
of income levels are approximately equal. Dependent variable, HSS Satisfaction by three-month
follow-up, revealed a non-significant test, F (1, 26) = 0.032, p = 0.859 indicating that the error
variances between those who had their three month follow-up and those who have not had their
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TABLE 6. Levene’s test of equality of error variances
Levene's Test of Equality of Error Variances
Dependent Variable: HSS Satisfaction by Age groups
F
df1
df2
Sig.
0.724
1
26
0.402
Dependent Variable: HSS Satisfaction by Gender group
F
df1
df2
Sig.
0.340
1
26
0.565
Dependent Variable: HSS Satisfaction by Education levels
F
df1
df2
Sig.
1.694
4
23
0.186
Dependent Variable: HSS Satisfaction by Income levels
F
df1
df2
Sig.
1.416
4
23
0.260
Dependent Variable: HSS Satisfaction by 3 mos follow-up
F
df1
df2
Sig.
0.032
1
26
0.859
Dependent Variable: HSS Expectation by Walking Aid
F
df1
df2
Sig.
11.681
1
29
0.002
Dependent Variable: HSS Expectation by Feel Prepared
F
df1
df2
Sig.
1.123
1
29
0.298

three-month follow-up yet are approximately equal. Dependent variable, HSS Expectation by
walking aid types, revealed a significant test, F (1, 26) = 11.681, p = 0.002 indicating that the
error variances between those who used a type of walking aid and those who did not are
approximately not equal from each other. Lastly, dependent variable, HHS Expectation by feel
prepared, revealed a non-significant test, F (1, 26) = 1.123, p = 0.298 indicating that the error
variances between feeling prepared and not feeling prepared are approximately equal. Overall,
the study concludes that the error variances of the dependent variables are equal across
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independent groups and thus achieved the equality of variances assumption except for the
walking aid variable.
In conclusion, the current sample data have demonstrated to have achieved the
assumption tests for the simple linear regression, independent sample t-test and the one-way
ANOVA methods and as such were the appropriate statistical methods to estimate the measure of
the associations and mean differences between the input variables of the study.
Participants
A total of 31 participants (n=31) completed the sociodemographic form (Appendix D)
and the HSS Knee Replacement Expectations Survey (Appendix E). These surveys were
gathered over an eight-week period. During the second part of the data collection, which is three
months after the participant’s primary TKA, 28 (n=28) participants responded to the follow up
phone call and completed the HSS Knee Replacement Satisfaction Survey (Appendix H), leading
to a response rate of 90%.
Table 7 shows the demographic characteristics of the survey respondents. These data
were collected preoperatively, including with the HSS Knee Replacement Expectations Survey.
Most of the participants’ age group corresponded to those who were in the 65 years old or above
age bracket, which was 71.0% (n = 22) of the sample observations, while those in the 45 to 64
years age bracket consisted of 25.8% (n = 8) of the participants. There were only 3.2% (n = 1)
for the age bracket of 18 to 44 years of age. In terms of gender types, 58.1% (n = 18) were in the
female group and 41.9% (n = 13) were in the male group. In terms of the educational
attainments, 35.5% (n = 11) reported they attained some college education; 35.5% (n = 11)
reported that they attained a bachelor’s degree; 16.1% (n = 5) of the participants indicated that
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they attained a H.S./G.E.D. diploma; 6.5% (n = 2) participants reported that they attained a
master’s degree; and 6.5% (n = 2) had attained a PhD degree. In terms of annual income levels,
32.3% (n = 10) of the participants reported to have income levels between $20,000-$34,999.
Similarly, 32.3% (n = 10) of the participants reported to have income levels between $50,000$74,999; whereas 16.1% (n = 5) of the survey respondents indicated to have income levels
between $35,000-$49,999. There were three participants (9.7%) that reported to have income
levels between $75,000-$99,999; and lastly, income bracket of $100k or more had 9.7% (n = 3)
of the sample population. In terms of walking aid usage prior to primary TKA, 61.3% (n = 19) of
the survey respondents indicated a “Yes” response in usage of a walking aid, whereas 38.7% (n =
12) indicated not using any walking aid device. In terms of feeling prepared, 90.3% (n = 28) of
the participants have indicated to feeling prepared for the surgery, whereas only 9.7% (n = 3)
indicated not feeling prepared for the surgery. In terms of the three-month follow-up, 67.9% (n =
19) have reported a three-month follow-up, whereas 32.1% (n = 9) did not report a three-month
follow-up visit with the surgeon. Lastly, in terms of whether the discussion with the surgeon was
helpful, all participants 100.0% (n = 28) did find the preoperative discussion with their surgeon
was helpful; however, there were three missing responses to this question due to the three
participants who did not answer the follow-up phone call.
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TABLE 7. Descriptive statistics: demographics
Descriptive Statistics: Demographics

18 to 44 yrs of age
45 to 64 yrs of age
Age
65 yrs or above
Prefer not to say
Total
Male
Female
Gender
Prefer not to say
Total
Did not complete H.S.
H.S./G.E.D.
Some College
Bachelor's Degree
Completed
Master's Degree
Education
Advance graduate work or
PhD
Prefer not to say
Total
Less than $20,000
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
Annual Income
$75,000-$99,999
$100,000 or more
Prefer not to say
Total
Yes
Walking Aid
No
Total
Yes
No
Feel Prepared
Neither
Total
Yes
3 month followNo
up
Total

1
8
22
0
31
13
18
0
31
0
5
11
11
2

Column
Total N %
3.20%
25.80%
71.00%
0.00%
100.00%
41.90%
58.10%
0.00%
100.00%
0.00%
16.10%
35.50%
35.50%
6.50%

2

6.50%

6.50%

0
31
0
10
5
10
3
3
0
31
19
12
31
28
3
0
31
19
9
28

0.00%
100.00%
0.00%
32.30%
16.10%
32.30%
9.70%
9.70%
0.00%
100.00%
61.30%
38.70%
100.00%
90.30%
9.70%
0.00%
100.00%
61.30%
29.00%
100.00%

0.00%
100.00%
0.00%
32.30%
16.10%
32.30%
9.70%
9.70%
0.00%
100.00%
61.30%
38.70%
100.00%
90.30%
9.70%
0.00%
100.00%
67.90%
32.10%
100.00%

Yes
Discussion with
surgeon helpful No
Total

28

90.30%

100.00%

0
28

0.00%
100.00%

0.00%
100.00%

Count

Column
Valid N %
3.20%
25.80%
71.00%
0.00%
100.00%
41.90%
58.10%
0.00%
100.00%
0.00%
16.10%
35.50%
35.50%
6.50%

HSS Satisfaction Pairwise Mean Differences
Table 8 shows a summary of the HSS Satisfaction Mean Comparison across
demographics (e.g., age, gender, education, income) and three-month follow-up to see if any of
these means are statistically significantly different from each other in relation to their level of
satisfaction.
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Examination of ANOVA outputs (Appendix K), a one-way ANOVA was conducted and
revealed that there was no significant main effect of age group types on HSS Satisfaction
measure, F(1,26) = 0.871, p = 0.359 with a 95% C.I. [-1.661, 4.423]. Measures of association
between age groups and HSS Satisfaction with a partial ETA squared, 2 = .032, indicating a
small effect size. Thus, the degree of the magnitude of the differences between age groups given
their mean HSS Satisfaction scores was very small.
TABLE 8. HSS satisfaction mean comparison across demographics
HSS Satisfaction Mean Comparison across demographics

1
8
22
0
31
13
18
0
31
0
5
11
11
2

HSS Satisfaction
Standard
Mean
Deviation
~
~
49.570
4.350
48.190
3.040
~
~
48.540
3.380
47.820
3.760
49.000
3.140
~
~
48.540
3.380
~
~
47.250
1.500
47.000
2.830
49.600
3.780
50.000
0.000

2

52.000

5.660

n.s.

0
31
0
10
5
10
3
3
0
31
19
9
28

~
48.540
~
47.000
49.500
50.220
50.000
45.330
~
48.540
47.890
49.890
48.540

~
3.380
~
1.870
1.730
3.560
6.000
2.310
~
3.380
3.090
3.760
3.380

~
~
~
n.s.
n.s.
n.s.
n.s.
n.s.
~
~
n.s.
n.s.
~

Count

Age (ƒ)

Gender (t)

Completed Education (ƒ)

Annual Income (ƒ)

3 month follow-up (t)

18 to 44 yrs of age
45 to 64 yrs of age
65 yrs or above
Prefer not to say
Total
Male
Female
Prefer not to say
Total
Did not complete H.S.
H.S./G.E.D.
Some College
Bachelor's Degree
Master's Degree
Advance graduate work
or PhD
Prefer not to say
Total
Less than $20,000
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000 or more
Prefer not to say
Total
Yes
No
Total

Sig
~
n.s.
n.s.
~
~
n.s.
n.s.
~
~
~
n.s.
n.s.
n.s.
n.s.

(t) = independent sample t-test, (ƒ) = one-way ANOVA
n.s. = not significant, * = Sig at .05, **Sig at .01, ***Sig at .001

An independent sample t-test (Appendix K) was conducted and revealed that there was
no significant main effect of gender types on HSS Satisfaction measure, t(26) = -0.900, p = 0.377
with 95% C.I. [-3.882, 1.518]. Measures of association between gender groups and HSS
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Satisfaction with a small-to-medium effect size, Cohen’s D = .35, indicating a small-to-medium
effect size. Thus, the degree of the magnitude of the differences between gender groups given
their mean HSS Satisfaction scores were small to medium in strength.
A one-way ANOVA (Appendix K) was conducted and revealed that there was no
significant main effect of education levels on HSS Satisfaction measure, F(1,23) = 1.679, p =
0.189. Measures of association between educational levels and HSS Satisfaction with a partial
ETA squared, 2 = .23, indicating a medium effect size. Thus, the degree of the magnitude of the
differences between educational levels given their mean HSS Satisfaction scores had a medium
effect.
A one-way ANOVA (Appendix K) was conducted and revealed that there was no
significant main effect of income levels on HSS Satisfaction measure, F(1,23) = 2.281, p =
0.092. Measures of association between income levels and HSS Satisfaction with a partial ETA
squared, 2 = .28, indicating a medium effect size. Thus, the degree of the magnitude of the
differences between income levels given their mean HSS Satisfaction scores had a medium
effect.
An independent sample t-test (Appendix K) was conducted and revealed that there was
no significant main effect of three months follow-up on HSS Satisfaction measure, t(26) = 1.489, p = 0.148 with 95% C.I. [-4.746, 0.758]. Measures of association between those who had
a three-month follow-up and to those who have not had their three-month follow-up yet given
their HSS Satisfaction scores had medium effect size, Cohen’s D = .63, indicating a medium
effect size. Thus, the degree of the magnitude of the differences between those who had a threemonth follow-up against to those who have not had their three-month follow-up yet had a
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medium effect in average HSS satisfaction differences. The sociodemographic data and threemonth follow-up were not predictive of the HSS Satisfaction level three months after primary
TKA.
HSS Expectation Pairwise Mean Differences
Table 9 shows a summary of the HSS Expectation Mean Comparison across two factors
(use of walking aid and feel prepared for the surgery) to see if any of these means are statistically
significantly different from each other in relation to their level of expectation.
TABLE 9. HSS expectation mean comparison across two factors
HSS Expectation Mean Comparison across 2 factors
HSS Expectation

Walking Aid (t)

Feel Prepared (t)

Yes
No
Total
Yes
No
Neither
Total

Count

Mean

19
12
31
28
3
0
31

57.42
58.25
57.74
60.07
36.00
~
57.74

Standard
Deviation
5.650
14.960
10.070
6.730
11.140
~
10.070

Sig
n.s.
n.s.
~
***
***
~
~

(t) = independent sample t-test, (ƒ) = one-way ANOVA
n.s. = not significant, * = Sig at .05, **Sig at .01, ***Sig at .001

An independent sample t-test (Appendix L) was conducted and revealed that there was no
significant main effect of walking aid usage on HSS Expectation measure, t(29) = -0.184, p =
0.857 with 95% C.I. [-10.57, 8.912]. Measures of association between those who used a walking
aid to those who did not use a walking aid given their HSS Expectation scores had a very small
effect size, Cohen’s D = .08. Thus, the degree of the magnitude of the differences between use of
a walking aid had a very small effect on the HSS Expectation level.
An independent sample t-test (Appendix L) was conducted and revealed that there was a
significant main effect of feeling prepared for surgery on HSS Expectation measure, t(29) =
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5.562, p = 0.000 with 95% C.I. [15.22, 32.92]. Specifically, the “Yes” feel prepared group scores
(N = 28, M = 60.07, SD = 6.730), was 24.07 higher in mean average HSS Expectation levels than
the “No” feel prepared group (N = 3, M = 36.0, SD = 11.14).
Measures of association between the two independent groups (“Yes” and “No” feel
prepared) with HSS Expectation level had a very large effect size, Cohen’s D = 3.5. Thus, the
degree of the magnitude of the differences between feeling prepared and not feeling prepared for
surgery had a very large effect. Due to the unequal small size per group, a non-parametric test –
Mann-Whitney test (Appendix L) – was conducted and indicated that the HSS Expectation levels
was greater and significant for those that responded to “Yes” in feeling prepared (Mdn = 59.50)
than for those responded to “No” in feeling prepared (Mdn = 34.00), U = 1.00, p = 0.006 with a
medium effect size, r = 0.49.
Simple Linear Regression Results
Table 10 shows that the average HSS Expectation scores (n = 28) was M = 59.321 with a
standard deviation of SD = 6.869. At one standard deviation, the spread of HSS Expectation
levels scores ranged from the low score of 52.45 to the high score of 66.19. Meanwhile, HSS
Satisfaction (n = 28) had an average satisfaction scores of M = 48.536 and a standard deviation
of SD = 3.383. At one standard deviation, the spread of HSS Satisfaction levels scores ranged
from the low score of 45.15 to the high score of 51.92.
TABLE 10. Descriptive statistics
Descriptive Statistics
Mean
HSS Satisfaction
HSS Expectation

48.536
59.321

Std.
Deviation
3.383
6.869

N
28
28
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TABLE 11. Model summary
Model Summary
Model

R

R Square

Adjusted R
Square

1

0.496

0.246

0.217

Std. Error
of the
Estimate
2.993

Table 11 shows the model summary result of the linear regression model. The regression
test had an observed coefficient of determination of R2 = 0.25, and an Adj. R2 = 0.22, which
indicates that about 25.0% of the variation of scores of the HSS Satisfaction were accounted for
by the predictor variable (HSS Expectation). Overall, the simple linear regression model had a
large effect size indicating that the level of associations between HSS Expectation and the HSS
Satisfaction were large in strength. Therefore, about 75.0% of variance in HSS Satisfaction could
be from factors other than the HSS Expectation presented in the model. Standard error of the
estimate of the model was 2.99, which indicates the accuracy of the prediction of the regression
model and as such the smaller the values has higher prediction accuracy.
TABLE 12. ANOVA table
ANOVA table
Model
Regression
Residual
Total

Sum of
Squares
76
232.964
308.964

df
1
26
27

Mean
Square
76
8.96

F

Sig.

8.482

.007 b

a. Dependent Variable: HSS
Satisfaction
b. Predictors: (Constant),
HSS Expectation

Examination of the ANOVA output (Table 12) above revealed that the regression model
was statistically significant, F(1, 27) = 8.482, p = 0.007, which explained that the direct effect of
the HSS Expectation significantly predicted the variation of the responses within HSS
Satisfaction.
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TABLE 13. Regression coefficients table
Regression Coefficients table
Model
(Constant)
HSS Expectation

Unstandardized
Coefficients

Standardized
Coefficients

B

Std. Error

Beta

34.047
0.244

5.007
0.084

0.496

t

Sig.

6.800
2.912

0.000
0.007

95.0% Confidence
Interval for B
Lower
Upper
Bound
Bound
23.756
44.339
0.072
0.417

a. Dependent
Variable: HSS
Satisfaction

Table 13 shows that HSS Expectation was a significant predictor of HSS Satisfaction, t =
2.912, p = 0.007, 95% C.I. [0.072, 0.417]. Post-hoc statistical power (Table 14) for the
regression test was 0.83 or 83% rate in avoiding a Type II error.
TABLE 14. T-tests – linear multiple regression: fixed model, single regression coefficient
t tests - Linear multiple regression: Fixed model, single regression coefficient
Analysis:
Post hoc: Compute achieved power
Input:
Tail(s)
= Two
Effect size f²
= 0.33
α err prob
= 0.05
Total sample size
= 28
Number of predictors
= 1
Output:
Noncentrality parameter δ
= 3.04
Critical t
= 2.06
Df
= 26
Power (1-β err prob)
= 0.83

In conclusion, through simple linear regression method, there was sufficient evidence that
HSS Expectation was statistically significant in predicting the variation of HSS Satisfaction
scores
DISCUSSION
Among the goals of surgeons is to have a preoperative discussion with their patients
regarding expectations of the surgery and the road to recovery in order to attain optimal patient
outcomes and satisfaction. According to the HSS Expectation survey developed by Mancuso
(2001), patient expectations are categorized in the domains of pain relief, improvement in
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functional capacity, and improvement in psychosocial well-being. To better know which
domains patients are dissatisfied with, it is important to assess their expectations and satisfaction,
and the correlation between these two variables. It is also important to assess if patients’ opinion
regarding their surgeon’s preoperative discussion helped influence their satisfaction regarding
their surgery in order to assess if there is a need to modify the surgeon’s preoperative discussion
with the patients prior to undergoing primary total knee arthroplasty (TKA).
In this project, the results show that age, gender, education level and annual household
income were not significant to patient satisfaction after a primary TKA. This is in agreement
with the study conducted by Jacobs and Christensen (2014), in which age and gender did not
appear to be related to patient satisfaction. It was also noted in this project that the use of any
type of a walking aid as a result of osteoarthritis (OA) prior to surgery did not influence patients’
expectation, which means that preoperative state of mobility did not have any significance on the
level of expectations. This is in agreement with the study conducted by Jain et al. (2017) wherein
preoperative expectations were not influenced by patient demographics or preoperative function.
However, this project did not have extensive information regarding the functional capacity of the
patients before the surgery. Although it is known that TKA is the last option offered for
treatment of OA.
According to the results of this project, all participants reported that the preoperative
discussion with the surgeon was helpful in their surgical experience. Average patient satisfaction,
in this project, was 85.2%, which is in agreement with and is considered the highest average
satisfaction level among the studies discussed previously. Thus, the preoperative discussion of
the surgeon seems to have contributed to patients’ satisfaction level; although it is possible that
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the patients’ perception, relationship or feelings towards their surgeon may have been potential
variables that could have influenced their answers to the survey questions. Given that this project
only involved a single surgeon, it is possible that patients’ satisfaction may have been more
contingent on the patient-surgeon relationship or personal satisfaction with the surgeon. Studies
have demonstrated that because of patients’ trust towards their surgeon, patients are more likely
to be compliant to treatment recommendations and satisfied with the care they have been
provided (Pellegrini, 2017).
For those participants who felt prepared for the surgery, their mean expectation level was
24.07 higher than those who did not feel prepared. Expectations play a big role in patients’
decision to undergo primary TKA. This suggests that it is crucial to help patients feel prepared
before a primary TKA by assessing and correcting any unrealistic expectations (whether high or
low) during the preoperative discussion with the surgeon to promote a high satisfaction level as a
result of the surgery.
And lastly, the results of the project demonstrated that patients’ expectations significantly
predicted their satisfaction level three months after the surgery. Patients’ expectation explained
the variation in the three-month postoperative satisfaction scores, and these two variables were
positively related to each other. This is in agreement with the study conducted by Jain et al.
(2017) where preoperative expectations were a major contributor to the satisfaction level after
the surgery. Patient satisfaction is subjective and multi-factorial (Jacobs & Christensen, 2014).
Positive expectations can lead to a more positive perception regarding the results of the surgery,
which helps patients to be more focused on the improvement of symptoms, no matter how minor
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the improvement is (Flood et al., 1993). Healthcare providers have the responsibility and
opportunity to help influence patients’ perception before undergoing primary TKA.
This suggests that optimistic expectations or placebo have a beneficial effect and are
associated with better patient outcomes and higher patient satisfaction levels (Carver & Scheier,
1987; Flood et al., 1993). An optimal preoperative discussion between healthcare providers and
patients before undergoing primary TKA helps in positively influencing patients’ expectations
for a reasonable outcome after the surgery. Other factors that influence patient outcome after
surgery include postoperative measurements of patient expectations, functional scores,
availability of support, aid and assistance, overall physical health, and sense of fulfillment of
patient expectations (Aujla & Esler, 2017; Culliton et al., 2012; Goldsmith et al., 2017; Jain et
al., 2017).
The results of this project may impact future quality improvement projects in the practice
by establishing adequate preoperative education using an evidence-based and standardized
approach that can be individualized based on unique patient-centered educational needs prior to
undergoing primary TKA. In addition, this project may inform healthcare providers the
importance of assessing and presenting realistic expectations to patients who do not feel prepared
for the surgery.
Strengths
Strengths of this project include: simple, easy to understand surveys and survey
completion time of less than five minutes. The HSS Knee Replacement Expectations Survey was
accurate and has a high construct validity and test-retest reliability, and have been used in
numerous studies in the past. Meanwhile, the HSS Knee Replacement Satisfaction Survey was
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directly derived from the HSS Knee Replacement Expectations Survey. Another strength is that
patients’ expectation levels were measured after they have talked with their surgeon. Patient
expectations are likely to change during the preoperative, intraoperative and postoperative
phases. However, patient expectations are likely to stabilize after the surgeon has discussed
important information to the patient, including what to expect regarding the surgery, recovery,
and any preoperative instructions (Ghomrawi et al., 2011). During this project, patients’
expectations were measured after the preoperative discussion with the surgeon.
Limitations and Recommendations for Future Research
A primary limitation of this project was that the scoring systems for the surveys were not
similar, thus measure of change across the two time points can not be quantified using a paired
sample t-test. Future studies should use the same Likert-scale and conversion of the scores for
both of the surveys to measure trends and compare them during the preoperative and
postoperative phases.
One of the limitations of this project was the use of convenience type of sampling. A
convenience type of sampling can lead to a sampling bias, which is the under-representation or
over-representation of particular groups (Polit & Beck, 2012). Therefore, results cannot be
generalized to any specific target population or subgroups within the practice where the study
took place.
Another limitation was that only one surgeon agreed to participate in the project. As a
result, only one kind of surgeon-derived preoperative education was given to all the participants.
Therefore, the results of this project could not be completely applied to patients of the other
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surgeons at the clinical site. Future studies should have a larger number of sample size involving
multiple surgeons at the clinical site to acquire conclusive differences.
This study may not have accounted for other factors that could have potentially
influenced patients’ expectation and satisfaction levels, such as psychological variables or mental
status, baseline functional capacity, preoperative pain scores, presence of comorbidities and
postoperative complications. Future studies should include these variables to provide a better
knowledge if any of these parameters have a significant influence on patients’ expectations and
satisfaction levels.
While this project demonstrated that the surgeon’s preoperative discussion played a role
in presenting realistic expectations to the patients, the project did not specifically examine how
and to what degree the preoperative discussion changed the patients’ expectations. It is
recommended for future studies to conduct patients’ expectations survey before and after the
preoperative discussion to examine how the patients’ expectations changed between the two time
points.
As it was beyond the scope of this project, another limitation of this project was that the
correlation between the individual items on the surveys before and after TKA was not examined.
It is recommended to consider investigating this in future studies to determine what targeted
education may be helpful for patients.
Dissemination
All data and findings of this project were shared with the clinical site and the surgeon that
participated in the project through an executive summary using a brief PowerPoint presentation.

67

Conclusion
The surgeon’s preoperative discussion with the patients played a role in preparing
patients on what to expect regarding the surgery, which contributed to a higher satisfaction level
(85.2%) three months after the surgery. The surgeon’s preoperative education helped prepare
patients on what to expect in terms of physiological/physical, self-concept/group identity, role
function, and interdependence. When patients are adequately educated regarding what to expect
from the surgery, recovery and rehabilitation, they are better prepared and aware of the coping
processes, which can assist them to respond and adapt to the changing environment. The results
of this project discovered that there is a correlation between patient expectations and satisfaction
after a primary TKA. This suggests the importance of targeting patient education before
undergoing primary TKA. The implication of presenting realistic expectations can help patient’s
perception on improvement in pain relief, functional capacity and psychosocial well-being, no
matter how minimal, to be of significant improvement, which may ultimately lead to better
patient outcomes and satisfaction.
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APPENDIX A:
SYNTHESIS OF EVIDENCE TABLE
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Author / Article

Aujla, R.S. & Esler, C. N.
(2017). Total knee
arthroplasty for
osteoarthritis in patients
less than fifty-five years of
age: A systematic review.
The Journal of
Arthroplasty, S08835403(17), 30189-4.
doi:10.1016/
j.arth.2017.02.069.

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research Question
The study aimed to
collate data across
studies to assess
functional outcomes
following TKA in
patients <55 years
of age using a
systematic review.

Theoretical
Framework

None

Design

Systematic
review

Sample
(N)

N = 13
eligible
studies

Data Collection
(Instruments/tools)

Findings

Electronic databases that were
used included MEDLINE, Ovid
EMBASE, CENTRAL, Google
Scholar and PubMed to search
eligible studies from 1995 to
2015.

Range of motion: Pre-op =
108.8° in 634 TKAs. Post-op =
111.7° in 757 TKAs. This
results in an increase in ROM
of 2.9°.

Inclusion criteria: study which
assessed functional outcomes of
primary TKA in patients
between the ages 18 and 55, a
minimum follow-up of 5 years,
and studies which included
>80% of patient with OA were
only included.
Primary outcome measure was
Knee Society Scores (KSSs) at
final follow-up.
Exclusion criteria included the
use of hinged implants and
revision procedures. Cruciateretaining and posterior
stabilized knee replacement
designs were included.

Clinical Knee Society Score:
Pre-op = clinical KSS was
35.3 in 978 TKAs. Post-op =
clinical KSS was 89.7 in 1016
TKAs. This represents an
improvement of 54.4.
Functional Knee Society Score
Pre-op= functional KSS was
35.6 in 856 TKAs. Post-op =
functional KSS was 81.1 in
901 TKAs. This represents an
improvement of 45.6.
Satisfaction:
At final follow-up postoperatively, the satisfaction
rate was 85.5% across 282
TKAs.
Complications: The percentage
risk of all-cause revision
surgery was 0.52% per year
and aseptic loosening revision
rate was 0.24% per year.
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Author / Article

Clement, N. D., MacDonald, D., Patton, J
.T., & Burnett, R. (2015). Post-operative
Oxford knee score can be used to indicate
whether patient expectations have been
achieved after primary total knee
arthroplasty. Knee Surgery, Sports
Traumatology, Arthroscopy, 23(6), 15781590. doi: 10.1007/s00167-014-2865-0

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The aim of this
study was to
identify threshold
values in the postoperative Oxford
knee score (OKS)
and change in the
score for
achievement of
specific patient
expectations and
satisfaction, and
whether failure to
meet specific
patient
expectations
influenced the rate
of satisfaction after
total knee
arthroplasty
(TKA).

Theoretical
Framework

None.

Design

Retrospective
comparative
study

Sample
(N)

N = 322
TKA

Data Collection
(Instruments/tools)

Findings

OKS scores were
recorded preoperatively and at 1
year postoperatively.

The majority of
patients achieved their
expectation of pain
relief and improved
ability to walk (>70
%), however, few
fulfilled their
expectation to kneel
or squat (<25 %). The
threshold according to
the post-operative
OKS at which these
expectations were
achieved varied by
more than ten points,
ranging from >31 for
pain relief to >42 for
kneeling. Failure to
fulfill patient
expectations, for 15 of
the 17 assessed,
significantly increased
the risk of
dissatisfaction at 1
year (p<0.05).

Patient preoperative
expectations, of
their TKA, were
assessed using 17
questions that have
been validated and
used previously.
One year after
surgery patients
completed a similar
expectation
questionnaire, but
asked whether the
same expectations
had been fulfilled.
Patient satisfaction
was assessed by
asking the question
‘How satisfied are
you with your
operated knee?’ one
year after surgery.
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Author / Article

Culliton, S. E., Bryant, D.
M., Overend, T. J.,
MacDonald, S. J., &
Chesworth, B. M. (2012).
The relationship between
expectations and
satisfaction in patients
undergoing primary total
knee arthroplasty. The
Journal of Arthroplasty,
27(3), 490-492. doi:
10.1016/j.arth.2011.10.005.

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research Question
The objective of this
literature review
was to examine the
relationship between
expectations and
satisfaction in
patients undergoing
primary total knee
arthroplasty (TKA).

Theoretical
Framework

None.

Design

Literature
review.

Sample
(N)

N=5
studies

Data Collection
(Instruments/tools)

Findings

English-language studies
were identified by searching
CINAHL, Cochrane library,
EMBASE, PubMed, and
PsycINFO electronic
databases using the
following inclusion criteria:
primary TKA, diagnosis of
knee osteoarthritis (OA),
presurgery outcome
measures, a measure of
patient expectations, a
measure of patient
satisfaction, and
multivariate analysis of the
relationship between
expectations and satisfaction
reported separately for TKA
recipients. Additional
articles were identified by
searching for studies that
did not contain OA in the
title or abstract, but which
did pertain to a population
of OA patients undergoing
primary TKA.

Neither of the 2 studies that
analyzed the relationship between
preoperative patient expectations
and postoperative patient
satisfaction found a significant
association. Mannion et al. was the
only study that measured a change
in expectations but found no
relationship between their measure
and satisfaction. This may be
because satisfaction was measured
2 years after surgery, making it
difficult for patients to accurately
recall their preoperative feelings
about their surgical outcome.
Alternatively, the measure of
expectations used in the analysis
captured the difference between
preoperative and postoperative
expectations. If preoperative
expectations are truly not related to
satisfaction, this could have biased
the effect of the difference score on
satisfaction ratings.
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Author / Article

Dailiana, Z. H., Papakostidou, I.,
Varitimidis, S., Liaropoulos, L.,
Zintzaras, E., Karachalios, T., …
Malizos, K. N. (2015). Patientreported quality of life after primary
major joint arthroplasty: a prospective
comparison of hip and knee
arthroplasty. BMC Musculoskeletal
Disorders, 16, 366.
http://doi.org/10.1186/s12891-0150814-9

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research Question
To investigate and
compare the impact
of primary hip
(THA) and knee
(TKA) arthroplasty
on quality of life in
patients with
osteoarthritis, to
determine patients’
satisfaction with total
joint arthroplasty,
and to detect the
effect of patients’
demographic and
clinical
characteristics on
outcome.

Theoretical
Framework

None.

Design

Sample
(N)

Prospective
study.

N = 378
patients
(N =
174
THA; N
= 204
TKA)

Data Collection
(Instruments/tools)

The participants were
assessed pre- and postoperatively (6 weeks, 3,
6, and 12 months) using
the Western Ontario and
McMaster Osteoarthritis
Index (WOMAC) and
Centre for
Epidemiological Studies
Depression Scale (CESD10).
The patients’ satisfaction
with the results of total
joint arthroplasty was
also assessed. Differences
were analyzed using
general linear model for
repeated measures.

Findings

WOMAC and CES-D10
scores improved
significantly after one
year for both THA and
TKA (P < 0.0001). The
improvement in
WOMAC total score was
significantly greater for
TKA patients
(P < 0.0001 at
12 months). WOMAC
pain and stiffness
improved earlier for
THA (6 weeks), while
TKA had equivalent
improvements at 3 and
6 months respectively.
Both THA/TKA
displayed significant
improvement of
WOMAC function at
3 months but TKA had
greater improvement.
One year postoperatively
88 % of patients were
satisfied. The overall
satisfaction rates 3
months, 6 months and 1
year post-TKA were
52.7%, 82.4% and 88%
respectively.
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Author / Article

Ghomrawi, H. M. K., Franco
Ferrando, N., Mandl, L. A., Do,
H., Noor, N., & Gonzalez Della
Valle, A. (2011). How often are
patient and surgeon recovery
expectations for total joint
arthroplasty aligned? Results of a
pilot study. HSS Journal, 7(3),
229–234. Retrieved from
http://doi.org/10.1007/s11420011-9203-6

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research Question
To compare patients’
and surgeon’s
recovery expectations
prior to primary THA
and TKA.

Theoretical
Framework

None.

Design

Sample (N)

Data Collection
(Instruments/tools)

Findings

Prognostic
study

N = 68 total
joint
arthroplasty
patients

Both surgeon and
patient expectations
were captured using
the validated
Hospital for Special
Surgery 18-item
THA and 19-item
TKA expectations
surveys. The
surgeon expectation
survey was
separately filled out
after the patient was
examined and
recommended for
surgery and
includes the same
items found in the
patient expectation
survey. Both
patients and
surgeon completed
the questionnaires
independently and
were blinded to
each other’s
responses.

In the overall expectations
score analysis, more than
half of the patients (both for
hip and knee joints) had
clinically higher
expectations than their
surgeon. The mean THA
patient and surgeon overall
expectations scores were
85.9 ± 14.3 and 80.2 ± 6.4,
respectively. Patient scores
ranged from 40.3 to 100,
while surgeon scores ranged
from 63.9 to 91.7. When the
two scores were compared
using the clinically
meaningful definition of
seven points difference in
the expectations score,
52.5% of patients had
expectations higher than
those of their surgeon, 25%
of patients had expectations
similar to those of the
surgeon, and 22.5% of
patients had expectations
lower than those of the
surgeon.
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Author / Article

Ghomrawi, H. M., Mancuso,
C. A., Westrich, G. H., Marx,
R. G., & Mushlin, A. I.
(2013). Discordance in TKA
expectations between patients
and surgeons. Clinical
Orthopaedics and Related
Research, 471(1), 175-180.
doi: 10.1007/s11999-0122484-3.

Qual: Concepts or
phenomena
Quan: Key Variables
Hypothesis
Research Question
To determine the rate of
discordantly high patient
expectations compared
with those of their
surgeon in patients
undergoing TKA; and
(2) to evaluate the
impact of the
preoperative educational
class, patient
characteristics, and
functional status on the
likelihood of having
discordantly high patient
expectations.

Theoretical
Framework

None.

Design

Prognostic
study

Sample (N)

N = 205

Data Collection
(Instruments/tools)

Findings

Each patient completed
a validated
questionnaire that
addresses expectations
of postoperative pain
relief, function, and
well-being as part of a
preoperative
assessment. The
surgeon completed the
same expectations
questionnaire
preoperatively blinded
to their patient's
response.

Thirty-seven percent of
the patients had
expectation scores ≥ 7
points higher than those of
their surgeon. Patients
were less likely to have
discordantly higher
expectations if they were
female (OR, 0.56; CI,
0.32-0.97) and if their
pain level was high (OR,
0.99; CI, 0.98-0.99).
Patients were more likely
to have discordantly
higher expectations if they
filled out the expectations
survey before rather than
after the preoperative
educational class (OR,
1.80; CI, 1.08-3.01).

Patients had
discordantly high
expectations if their
scores were ≥ 7 points
higher than the surgeon
on a 0 to 100 score
range. Regression
analysis was performed
to determine the effect
of class, patient
characteristics, and
functional status on the
likelihood of having
discordantly high
patient expectations.
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Author / Article

Goldsmith, L.J., Suryaprakash,
N., Randall E., Shum, J.,
MacDonald, V., Sawatzky, R.,
…, Bryan, S. (2017). The
importance of informational,
clinical and personal support in
patient experience with total
knee replacement: A qualitative
investigation. BMC
Musculoskeletal Disorders,
18(1), 127. doi:10.1186/ s12891017-1474-8.

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research Question
To understand the
relationship between
the patient experience
with TKA and patient
satisfaction.

Theoretical
Framework

None

Design

Sample
(N)

Data Collection
(Instruments/tools)

Qualitative:
In-depth
interviews

N = 45

Data collection
consisted of 45 indepth interviews
about individuals'
knee surgery
experiences
conducted eight
months after
surgery. Analysis
consisted of
thematic coding by
multiple coders.

Findings

Fifty-eight percent of the 45
qualitative interviewees
reported dissatisfaction (i.e.,
reporting neutral, dissatisfied,
or very dissatisfied on the 5point dissatisfaction scale).
Participants' descriptions of
their TKA experiences were
primarily concerned with
support, or the provision of aid
and assistance. Support was
insufficient when their
expectations of support were
not met; unmet support
expectations led to an overall
negative TKA experience.
Support operated in three key
domains: (1) informational
support, (2) clinical support,
and (3) personal support. Key
sources of informational and
clinical support included preoptimisation clinics, surgeons,
and physiotherapists.
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Jain, D., Nguyen, L. L., Bendich, I.,
Nguyen, L. L., Lewis, C. G., Huddleston,
J.I., …, Bozic, K. J. (2017). Higher patient
expectations predict higher patient-reported
outcomes, but not satisfaction, in total knee
arthroplasty patients: A prospective
multicenter study. The Journal of
Arthroplasty, S0883-5403(17), 30010-4.
doi: 10.1016/j.arth.2017.01.008.

Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The purposes of
this study are to
characterize the
relationships
between (1)
preoperative PROs
and preoperative
expectations, (2)
preoperative
expectations and
postoperative
PROs, and (3)
preoperative
expectations and
postoperative
fulfillment of
expectations and
satisfaction.

Theoretical
Framework

None

Design

Prospective
observational
study

Sample
(N)

N = 83
patients

Data Collection
(Instruments/tools)

Findings

Preoperatively,
patients completed
the Hospital for
Special Surgery
Knee Replacement
Expectations
Survey (HSSKRES), SF-12,
UCLA activity, and
Knee Disability and
Osteoarthritis
Score. At 6 months
and 1 year
postoperatively,
patients completed
the Hospital for
Special Surgery
Knee Replacement
Fulfillment of
Expectations
Survey (HSSKRFES), a
satisfaction survey,
and PROs.

In conclusion, in TKA
patients, preoperative
expectations are not
influenced by patient
demographics or
preoperative function.
Higher preoperative
expectations predict
greater postoperative
improvement in
patient-reported
function, activity,
overall physical
health, and the sense
of fulfillment of
expectations, but not
satisfaction.
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Jacobs, C. A., Christensen, C. P. (2014).
Factors influencing patient satisfaction
two to five years after primary total knee
arthroplasty. Journal of Arthroplasty,
29(6), 1189-1191. Retrieved from
https://doi.org/10.1016/j.arth.2014.01.008

Qual: Concepts
or phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The primary
purpose of this
study was
therefore to
determine what
clinical factors are
related to lack of
patient satisfaction
in the first two to
five years after
primary TKA. The
secondary purpose
of this study was to
develop a general
profile of a
dissatisfied TKA
patient by
comparing patient
demographics and
preoperative and
postoperative
clinical data
between satisfied
and dissatisfied
patients.

Theoretical
Framework

None.

Design

Prospective
study

Sample
(N)

Data Collection
(Instruments/tools)

Findings

N = 1009
primary
TKAs

Patient
demographic
information as well
as preoperative and
postoperative Knee
Society Function
Scores, Pain Scores,
passive range of
motion, patient
satisfaction, and the
need for reoperation
for this group were
mined from their
prospective
outcomes database.

Regardless of postoperative
satisfaction, patients
demonstrated significant
improvements in Function
Scores, Pain Scores, passive
extension, and passive
flexion between their
preoperative and
postoperative visits (P <
0.001 for all analyses).

(N = 799
patients; N
= 276
males; N =
523
female)

Of the 768 TKAs with
adequate follow-up, 80
were classified as being
dissatisfied (10.4%).
Dissatisfied patients
demonstrated significantly
smaller improvements in
passive knee extension and
flexion. Specifically, a
significantly greater
proportion of the
dissatisfied patients (90.6%)
had passive flexion that was
the same or worse at their
most recent follow-up when
compared to their
preoperative measures
compared to 67.9% of the
satisfied patients (P =

78
0.003).
Similarly, dissatisfied
patients demonstrated
significantly lower changes
in Pain Scores (9.2 ± 22.1)
and Function Scores (1.5 ±
25.2) when compared to
satisfied patients (change in
Pain Score = 35.3 ± 21.1, P
< 0.001; change in Function
Score = 29.6 ± 28.1, P <
0.001).
A significantly greater
proportion of the
dissatisfied patients (39.7%)
had Pain Scores that were
the same or worse at their
most recent follow-up when
compared to their
preoperative scores
compared to 5.6% of the
satisfied patients (P <
0.001).
Further, a significantly
greater proportion of the
dissatisfied patients (50.0%)
had Function Scores that
were the same or worse at
their most recent follow-up
when compared to their
preoperative scores
compared to 20.6% of the
satisfied patients (P <
0.001).
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Kuroda, Y., Matsumoto, T.,
Takayama, K., Ishida, K., Kuroda,
R., & Kurosaka, M. (2016).
Subjective evaluation before and
after total knee arthroplasty using
the 2011 Knee Society Score. The
Knee, 23(6), 964-967. doi:
10.1016/j.knee.2016.06.008.

Qual: Concepts or
phenomena
Quan: Key Variables
Hypothesis
Research Question
(1) Do patient-derived
clinical scores improve
after TKA? (2) Do
patient-derived clinical
scores before TKA
correlate with those after
TKA? (3) Are there
correlations among each
of the following
categories of the 2011
Knee Society Score
(KSS) score when
administered
postoperatively:
symptoms, patient
satisfaction, patient
expectations, and
functional activities?

Theoretical
Framework

None

Design

Sample
(N)

Data Collection
(Instruments/tools)

Findings

Prospective
study

N = 75
patients

The 2011 KSS
questionnaires were
completed on admission
for TKA and at a one-year
outpatient appointment
following TKA.

All categories, except
for the patient
expectation score of the
2011 KSS, showed
significant
improvements after
TKA (P < 0.001)
(Table 1). The
postoperative patient
expectation score was
significantly lower than
the preoperative score
(P < 0.001).

The patient-derived score
of the 2011 KSS has the
following four categories:
symptoms, patient
satisfaction, patient
expectations, and
functional activities (e.g.,
walking/standing, standard
activities, advanced
activities, and
discretionary activities).

The most significant
findings were that all
patient-derived scores
except for patient
expectation
significantly improved
postoperatively, and the
preoperative functional
activities score was
positively correlated
with postoperative
symptoms, functional
activities, and objective
knee indicators scores.
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Nazzal, M. I., Bashaireh, K. H.,
Alomari, M. A., Nazzal, M. S.,
Maayah, M. F., & Mesmar, M.
(2012). Relationship between
improvements in physical
measures and patient satisfaction
in rehabilitation after total knee
arthroplasty. International Journal
of Rehabilitation Research, 35(2),
94-101. doi:
10.1097/MRR.0b013e32834df63c.

Qual:
Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The aim of
this study was
to examine
patient
satisfaction
with
rehabilitation
after total knee
arthroplasty
(TKA).

Theoretical
Framework

None.

Design

Sample
(N)

Data Collection
(Instruments/tools)

Findings

Longitudinal
and
interventional
design.

N = 56
patients
(aged
45-77
years)

Before the surgery, the orthopedic
surgeon met each eligible patient
individually and discussed the
operation dietary preparations,
procedures, possible complications
and advantages, and time-frame for
each process. Subsequently, a
licensed physical therapist
explained the baseline and periodic
follow-up measurements,
intervention program, and future
expectations from the patient and
the program.

Pain decreased whereas
MWD and STp
increased at 3 months
postoperation. In
addition, the magnitude
of improvement in STp
correlated positively
with the magnitude of
change in MWD and
pain. There was a
significant increase in
knee-flexion ROM at 2
weeks and 3 months
postoperation compared
with preoperation. The
patient age also
correlated positively
with the magnitude of
improvement in kneeflexion ROM after 2
weeks and 3 months of
therapy. Improvements
in MWD and STp were
greater and pain was
less, among the satisfied
patients compared with
unsatisfied ones.

The program lasted 3 months and
was conducted for 1 h, twice a day,
5 days per week. Pain scores,
number of steps climbed (STp),
and maximum walked distance
(MWD) were determined before
the operation and 3 months after
cessation of the rehabilitation
program. In addition, knee-flexion
range of motion (ROM) was
measured before the surgery and
immediately, 2 weeks and 3
months after the surgery.
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Neuprez, A., Delcour, J. P., Fatemi, F.,
Gillet, P., Crielaard, J.-M., Bruyère, O., &
Reginster, J.-Y. (2016). Patients’
expectations impact their satisfaction
following total hip or knee arthroplasty.
PLoS ONE, 11(12), e0167911. Retrieved
from
http://doi.org/10.1371/journal.pone.0167911

Qual: Concepts
or phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The objective was
to assess the
number and
magnitude of
preoperative
expectations and
to correlate them
with the degree of
satisfaction
expressed one year
after Total Hip
Arthroplasty
(THA) or Total
Knee Arthroplasty
(TKA), in patients
with severe and
painful
osteoarthritis
(OA).

Theoretical
Framework

None.

Design

Sample
(N)

Data Collection
(Instruments/tools)

Findings

Prospective
longitudinal
study

N=
138
patients

Before the surgery,
preoperative
expectations were
assessed using the two
questionnaires, that
had been previously
translated and
validated in French:
the HSS Hip
Replacement
Expectations Survey
and the HSS Knee
Replacement
Expectations Survey.

Following THA, the 5
expectations that
generated the highest
satisfaction rates
(>74% of complete
satisfaction) were
night and day pain
relief, a psychological
benefit, a return to
work and the ability to
change position.
Conversely, the lowest
rates of complete
satisfaction (<62%)
were found for the
expectations in
improvement to cut
toenails, to return to a
sport activity or an
activity around the
home, to eliminate
limping and to be able
to walk without a cane.

One year after surgery
(second part of the
study), patients were
again interviewed by
telephone, and they
were asked about the
degree of satisfaction
(expectations
fulfilment) they had as
a consequence of their
THA and TKA, based
on their previously
expressed
expectations.

Following TKA, the 4
highest rates of
complete satisfaction
(>71%) were found for
the expectation of an
improvement in the
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mobility of the knee, a
greater ability to walk
over a short distance, a
return to work and a
psychological benefit
from surgery, whereas
the 4 lowest rates of
complete satisfaction
were found for the
expectations of an
improvement in
kneeling and squatting
(6% and
22%,respectively), to
get down the stairs
(32%), to walk a long
distance (41%) and to
improve sexual
activity (44%).
Preoperative
expectations are a
major contributor to
the final degree of
satisfaction one year
after surgery.
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Papakostidou, I., Dailiana, Z.
H., Papapolychroniou, T.,
Liaropoulos, L., Zintzaras,
E., Karachalios, T. S., &
Malizos, K. N. (2012).
Factors affecting the quality
of life after total knee
arthroplasties: a prospective
study. BMC Musculoskeletal
Disorders, 13, 116.
http://doi.org/10.1186/14712474-13-116

Qual:
Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The purpose of
the study is to
evaluate the
self-reported
outcomes in the
first year after
primary total
knee
arthroplasty
(TKA), and to
determine
factors
influencing the
quality of life
(QoL) 6 weeks,
3, 6, and
12 months after
TKA.

Theoretical
Framework

None.

Design

Sample
(N)

Data Collection
(Instruments/tools)

Findings

Prospective
cohort
study

N = 204
patients
(N = 162
females;
N = 42
males)

Patients were assessed
preoperatively and at 4
postoperative time-points,
with the use of selfreported measurements
for pain, physical function
and depression with the
following evaluation
tools: Western Ontario
and McMaster
Osteoarthritis Index
[WOMAC], Knee Society
Scoring system [KSS],
Centre for
Epidemiological Studies
Depression Scale, [CESD10] and visual analog
scale [VAS] for pain).
General linear modelling
for repeated measures was
used to evaluate the effect
of each independent
variable including clinical
and sociodemographic
data. Differences between
groups at different time
points were tested by the
independent samples ttest.

At 6 weeks after surgery, despite
improvement in pain and alleviation
of the depressive mood, the physical
function remained less satisfactory.
Females presented lower scores in
terms of quality of life, both
preoperatively and 6 weeks after
TKA. Significant improvement was
already experienced at 3 months
postoperatively. According to
WOMAC, KSS, CES-D10 and pain
VAS scores the Qol was significantly
improved 12 months after TKA
(P < 0.001). CES-D10 score was
positively correlated with WOMAC
and pain VAS scores at all the time
points assessed (P < 0.001).
Patients experienced great
improvement in their QoL after TKA
in spite of a less satisfactory physical
function in the first 6 weeks after
surgery, with noticeable differences
in the QoL among genders in the
same time period. After that period
all patients experienced significant
improvement for all the measured
parameters, until the third
postoperative month with smaller
changes thereafter.
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Qual: Concepts or
phenomena
Quan: Key
Variables
Hypothesis
Research
Question
The aims of this
study were to
assess patients'
preoperative
expectations of the
outcome of total
hip or knee
arthroplasty
(THA/TKA)
regarding specific
aspects of
functioning and to
determine to what
extent each
expectation was
fulfilled after 1
year.

Theoretical
Framework

None.

Design

Prospective
cohort study

Sample
(N)

N = 343
THA
patients
N = 322
TKA
patients

Data Collection
(Instruments/tools)

Findings

Preoperative
expectations and
their fulfillment
after 1 year were
measured with the
Hospital for Special
Surgery Hip/Knee
arthroplasty
Expectations
Surveys.
Preoperative and
postoperative scores
were subtracted to
calculate whether
expectations were
unfulfilled,
fulfilled, or
exceeded.

Although for most
items, >60% of THA
and TKA patients
indicated that their
expectations were met
or exceeded, there
was a substantial
number of patients,
particularly TKA
patients, having
unfulfilled
expectations. These
need more attention in
preoperative patient
information and
education.
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Patient’s Expectations and Satisfaction after a Total Knee Replacement
Disclaimer Form
Why have I been asked to take part in the study?
 Because you are a patient at least 18 years of age
 Because you will have a total knee replacement.
What do I do first?
 Before agreeing, please read this form.
 Please ask any questions that you may have.
What is the study about?
 What patients think about the surgery before they have it and how they feel about the surgery
results 3 months after the surgery.
Who will take part in the study?
 About 30 patients from this clinic.
If I agree to take part, what will I be asked to do?
 Answer the survey after you have talked with the surgeon about your planned surgery.
 Answer 6 questions about yourself and 19 questions about the surgery, which will take about
5 minutes.
 If you do not wish to answer a question, you can choose to skip it.
 Place the completed survey forms back inside the envelope and drop the envelope in the
locked box, labeled “Project Survey”, which is located in the medical assistants’ station on
your way out to the lobby.
 You will answer a follow-up survey 3 months after your surgery through a phone call.
If I agree not to take part, what will I be asked to do?
 Do not answer the survey.
 Place the unanswered survey forms back inside the envelope and drop the envelope in the
locked box, labeled “Project Survey”, which is located in the medical assistants’ station on
your way out to the lobby.
What are the benefits to being in the study?
 There are no expected benefits.
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What are the risks to being in the study?
 Privacy of your personal information.
 Mild fatigue in answering the questions.
How will my information be kept private?
 The records of this study will be kept private.
 Only your anonymous study ID number will be put in your survey forms.
 Your answers will be kept anonymous.
 All survey forms will be kept in a locked box.
 Access to the survey forms will be limited to the researcher only.
What if I choose to not take part or leave the study?
 Taking part in the study is voluntary.
 If you choose not to take part, it will not affect your medical care.
 You will not be penalized or lose benefits for not taking part.
 You are free to end your participation at any time, for whatever reason.
 You will not be penalized or lose benefits if you stop taking part in the study.
Who can I contact if I have any questions?
 You can call Stephanie Celeste, BSN, RN who is the researcher in charge of this study at
(347) 574-1220.
 If you have any questions about your rights as a person taking part in the study, you may call
the University of Arizona Human Subjects Protection Program at (520) 626-6721.
Will I get a copy of this disclaimer form?
 Yes, this disclaimer form is for you to keep.
By answering the survey, you:
 Have read the contents of this disclaimer form.
 Have been encouraged to ask questions.
 Have received answers to your questions.
 Agree to take part in this study.
 Agree that the researcher can call you in 3 months to answer another survey.

Thank you for your participation!
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Study ID: ____

Direction: Please encircle the letter that best describes your response to each question.
1. What is your age?
a. 18 – 44
b. 45 – 64
c. 65 or above
d. I prefer not to say
2. What is your gender?
a. Male
b. Female
c. I prefer not to say
3. What is the highest level of education you have completed?
a. Did not complete high school
b. High school/GED
c. Some college
d. Bachelor’s degree
e. Master’s degree
f. Advance graduate work or PhD
g. I prefer not to say
4. What is your annual income in U.S. dollars?
a. Less than $20,000
b. $20,000 – $34,999
c. $35,000 – $49,999
d. $50,000 – $74,999
e. $75,000 – $99,999
f. $100,000 or more
g. I prefer not to say
5. Before surgery, are you using a walking aid (e.g. cane, crutches, walker, wheelchair,
electric scooter) as a result from osteoarthritis?
a. Yes
b. No
6. Do you feel prepared for the surgery?
a. Yes
b. No
c. Neither
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Study ID: ____
HOSPITAL FOR SPECIAL SURGERY KNEE REPLACEMENT EXPECTATIONS
SURVEY
Direction: Please circle the number that best describes your response to each question.
Question: How much relief or improvement do you expect in the following areas as a result of
your knee replacement?

Relief of pain
Improve ability to
walk short distance
(indoors, 1 block)
Improve ability to
walk medium
distance (take a walk,
up to 1 mile)
Improve ability to
walk long distance
(more than 1 mile)
Remove the need for
a cane, crutch or
walker
Make knee or leg
straight
Improve ability to go
up stairs
Improve ability to go
down stairs
Improve ability to
kneel
Improve ability to
squat

Back to
Not back to normal, but...
normal
a lot of
a
a little
or
improve- moderate improvecomplete
ment
amount
ment
improveof
ment
improvement
1
2
3
4
1
2
3
4

I do not
have this
expectation,
or this
expectation
does not
apply to me
5
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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Improve ability to use
1
2
3
public transportation,
drive
Be employed for
1
2
3
monetary
reimbursement
Improve ability to
1
2
3
participate in
recreation (for
example, dancing,
pleasure travel)
Improve ability to
1
2
3
perform daily
activities (for
example, household
chores, daily routine
Improve ability to
1
2
3
exercise or participate
in sports
Improve ability to
1
2
3
change position (for
example, go from
sitting to standing or
from standing to
sitting
Improve ability to
1
2
3
interact with others
(for example, take
care of someone, play
with children)
Improve sexual
1
2
3
activity
Improve
1
2
3
psychological wellbeing
© 2000, 2011 Hospital for Special Surgery. All Rights Reserved.

4

5

4

5

4

5

4

5

4

5

4

5

4

5

4

5

4

5
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Patient’s Expectations and Satisfaction after a Total Knee Replacement
Disclaimer Form
(This form was read to the participants over the phone by the principal investigator)

Hello, My name is Stephanie Celeste. I am calling you because you completed an expectation
survey 3 months ago. I am asking you today to complete a satisfaction survey over the phone,
now that it has been 3 months since your surgery.
Before agreeing, please listen to the information that will be read to you. This study is about
what patients think about the surgery before they have it and how they feel about the results 3
months after the surgery.
If you agree to take part in the survey, I will read to you 19 questions about the surgery, which
will take about 5 minutes, and you will state the number on a scale of 0 to 3 that best describes
your answer to each question. I will also ask you two additional questions, which can be
answered yes or no. If you do not wish to answer a question, you can choose to skip it. If you
decide not to take part in the survey, you may tell me to stop the survey now.
There are no expected benefits to the study. Possible risks to being in the study are privacy of
your information and mild fatigue while answering the questions. However, this survey will only
take 5 minutes of your time. Your information will be kept private. Only your study ID number
will be put in your survey. Your answers will be kept anonymous. All survey forms will be kept
in a locked box. Access to the survey forms will be limited to the researcher only.
Participation is voluntary. You may choose to leave or not take part in the survey at any time for
whatever reason. If you choose not to take part, it will not affect your medical care and you will
not be penalized or lose benefits.
If you have any questions, you may ask me at any time. In the future, you may call me at (347)
574-1220. If you have questions about your rights as a person taking part in this study, you may
call the University of Arizona Human Subjects Protection Program at (520) 626-6721.
Are you willing to participate in the survey?

97

APPENDIX G:
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Hello Dr. Celeste,
I acknowledge your use of the Hospital for Special Surgery Knee Replacement Expectations
Survey. Attached please find the official research version of the Survey and its scoring
instructions.
I understand you will use the Survey in a project to assess patient’ knowledge of TKA in order to
provide a future educational program to address expectations, that you will not modify the
Survey, and no financial gain will be obtained from using the Survey. I also attach an article
describing an educational intervention that we provided to TKA patients before surgery to affect
expectations. This educational program is now standard practice at our institution.
The research version of the preoperative Expectations Survey asks patients how much
improvement they expect as a result of surgery.
We have a postoperative version that then asks how much improvement was actually received.
This outcome is different from satisfaction. (I am not a fan of “satisfaction” as a sole outcome.)
We consider postoperative responses to the follow-up version to be a novel outcome which we
call fulfillment of expectations.
I attach the follow-up version of the TKA Survey also for you to use, and also a recent
publication that defines/describes this outcome.
The publication addresses this issue in patients who had spine surgery, but the philosophy and
methodology are the same.
Please note compiling responses for the follow-up version generates a proportion of expectations
fulfilled, not a “score”.
I acknowledge your use of the follow-up version as well with the same understand that no
modifications will be made and no financial benefit will be received from using it.
Please note the follow-up version it is not called a satisfaction survey.
I wish you every success in your project.
Again, thank you for your interest in our Survey.
Best wishes,
Carol A. Mancuso MD
Professor of Medicine, Weill Cornell Medical College
Senior Scientist, Hospital for Special Surgery
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Study ID: ____
HOSPITAL FOR SPECIAL SURGERY KNEE REPLACEMENT SATISFACTION
SURVEY
Direction: Please state the number that best describes your response to each question.
Question: How satisfied are you in the following areas as a result of your knee replacement?

Improve ability to walk long distance
(more than 1 mile)
Improve ability to go down stairs
Improve ability to use public
transportation, drive
Relief of pain
Improve ability to participate in
recreation (for example, dancing,
pleasure travel)
Improve ability to exercise or
participate in sports
Improve ability to squat
Improve ability to walk short distance
(indoors, 1 block)
Be employed for monetary
reimbursement
Improve ability to go up stairs
Improve ability to walk medium
distance (take a walk, up to 1 mile)
Improve ability to kneel
Remove the need for a cane, crutch or
walker
Improve ability to interact with others
(for example, take care of someone,
play with children)
Make knee or leg straight
Improve psychological well-being
Improve ability to perform daily
activities (for example, household
chores, daily routine

Complete
satisfaction
3

Partial
satisfaction
2

Dissatisfied

Not
applicable

1

0

3
3

2
2

1
1

0
0

3
3

2
2

1
1

0
0

3

2

1

0

3
3

2
2

1
1

0
0

3

2

1

0

3
3

2
2

1
1

0
0

3
3

2
2

1
1

0
0

3

2

1

0

3
3
3

2
2
2

1
1
1

0
0
0
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Improve ability to change position
(for example, go from sitting to
standing or from standing to sitting
Improve sexual activity
© Neuprez et al., 2016

3

2

1

0

3

2

1

0

Additional Question:
1. Have you had your 3 month follow-up with your surgeon?
a. Yes
b. No
2. Was the discussion with your surgeon before the surgery helpful for your surgical
experience?
a. Yes
b. No
c. Neither
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Dear Mrs. Celeste,
Your email of this October 9, 2017 has reached me.
You can use the satisfaction questionnaire that is derived directly from CA Mancuso's original
questionnaire.
In view of this, there is no reliability and validity testing done on the satisfaction survey
Regarding scoring, i remind you of the details mentioned in the original article that will answer
your questions.
One year after surgery (second part of the study), patients were again interviewed by telephone,
and they were asked about the degree of satisfaction (expectations fulfilment) they had as a
consequence of their THA and TKA, based on their previously expressed expectations.
Satisfaction was expressed, on a 4-point Likert scale, as:
•3: “complete satisfaction”
•2: “partial satisfaction”
•1: “dissatisfaction”
•0: “not applicable”
If the patient answer at the time of the first interview, assessing his/her expectations, was 0, for
one or several items, i.e., “I do not have this expectation, or this expectation does not apply to
me”, the related item(s) was/were discarded from the satisfaction questionnaire.
The total score was calculated using the same methodology, ranging from 0 to 54 for hip and
from 0 to 57 for knee, and translated into a 100-point scale, with a higher score representing
higher satisfaction.

Best regards
Dr Audrey Neuprez, MD, MPH
- Médecine Physique et Réadaptation Fonctionnelle
Pathologies Osseuses Médicales
CHU DE LIEGE
- Expertises Médicales
- Service de Santé Publique, Epidémiologie, Economie de la Santé
UNIVERSITE DE LIEGE
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BUDGET
EXPENSES
Gas
Printed disclaimer forms, sociodemographic
forms, surveys
Sealed envelopes (30)
Locked box
IBM SPSS Software version 25.0
Total

COST
$40
$9.60
$2.55
$23.99
$169.99
$246.13
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Between-Subjects Factors
Value Label
Age 1
45 to 64 yrs
of age
2
65 yrs or
above

N
7
21

Descriptive Statistics
Dependent Variable: HSS Satisfaction
Age
45 to 64 yrs of age
65 yrs or above
Total

Mean
49.5714
48.1905
48.5357

Std.
Deviation
4.35343
3.04334
3.38277

N
7
21
28

Levene's Test of Equality of Error
Variancesa
Dependent Variable: HSS Satisfaction
F
df1
df2
Sig.
.724
1
26
.402
Tests the null hypothesis that the error
variance of the dependent variable is
equal across groups.a
a. Design: Intercept + Age
Tests of Between-Subjects Effects
Dependent Variable: HSS Satisfaction
Type III Sum
Source
of Squares
Corrected Model
10.012a
Intercept
50176.298
Age
10.012
Error
298.952
Total
66269.000
Corrected Total
308.964

df
1
1
1
26
28

Mean Square
10.012
50176.298
10.012
11.498
27

F
.871
4363.851
.871

Sig.
.359
.000
.359
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Tests of Between-Subjects Effects
Dependent Variable: HSS Satisfaction
Source
Partial Eta Squared
Corrected Model
.032
Intercept
.994
Age
.032
Error
Total
Corrected Total

Noncent. Parameter
.871
4363.851
.871

Observed Powerb
.146
1.000
.146

a. R Squared = .032 (Adjusted R Squared = -.005)
b. Computed using alpha = .05
Pairwise Comparisons
Dependent Variable: HSS Satisfaction

(I) Age
45 to 64 yrs of age
65 yrs or above

(J) Age
65 yrs or above
45 to 64 yrs of age

Mean
Difference
(I-J)
1.381
-1.381

Std. Error
1.480
1.480

Sig.a
.359
.359

Pairwise Comparisons
Dependent Variable: HSS Satisfaction

(I) Age
45 to 64 yrs of age
65 yrs or above

(J) Age
65 yrs or above
45 to 64 yrs of age

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.

95% Confidence Interval for
Differencea
Lower Bound
Upper Bound
-1.661
4.423
-4.423
1.661
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Between-Subjects Factors
Completed Education

1
2
3
4
5

Value Label
H.S./G.E.D.
Some College
Bachelor's
Degree
Master's
Degree
Advance
graduate
work or PhD

N
4
10
10
2
2

Descriptive Statistics
Dependent Variable: HSS Satisfaction
Completed Education
H.S./G.E.D.
Some College
Bachelor's Degree
Master's Degree
Advance graduate work
or PhD
Total

Mean
47.2500
47.0000
49.6000
50.0000
52.0000

Std.
Deviation
1.50000
2.82843
3.77712
.00000
5.65685

N
4
10
10
2
2

48.5357

3.38277

28

Levene's Test of Equality of Error
Variancesa
Dependent Variable: HSS Satisfaction
F
df1
df2
Sig.
1.694
4
23
.186
Tests the null hypothesis that the error
variance of the dependent variable is
equal across groups.a
a. Design: Intercept + Educ
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Tests of Between-Subjects Effects
Dependent Variable: HSS Satisfaction
Type III Sum
Source
of Squares
Corrected Model
69.814a
Intercept
41684.291
Educ
69.814
Error
239.150
Total
66269.000
Corrected Total
308.964

df
4
1
4
23
28
27

Mean Square
17.454
41684.291
17.454
10.398

Tests of Between-Subjects Effects
Dependent Variable: HSS Satisfaction
Source
Partial Eta Squared
Corrected Model
.226
Intercept
.994
Educ
.226
Error
Total
Corrected Total

F
1.679
4008.943
1.679

Noncent. Parameter
6.714
4008.943
6.714

Sig.
.189
.000
.189

Observed Powerb
.433
1.000
.433

a. R Squared = .226 (Adjusted R Squared = .091)
b. Computed using alpha = .05
Pairwise Comparisons
Dependent Variable: HSS Satisfaction
(I) Completed
Education
H.S./G.E.D.

Some College

(J) Completed
Education
Some College
Bachelor's Degree
Master's Degree
Advance graduate work
or PhD
H.S./G.E.D.
Bachelor's Degree

Mean
Difference (IJ)
.250
-2.350
-2.750
-4.750

Std. Error
1.908
1.908
2.793
2.793

Sig.a
1.000
1.000
1.000
1.000

-.250
-2.600

1.908
1.442

1.000
.845
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Master's Degree
Advance graduate work
or PhD
Bachelor's Degree
H.S./G.E.D.
Some College
Master's Degree
Advance graduate work
or PhD
Master's Degree
H.S./G.E.D.
Some College
Bachelor's Degree
Advance graduate work
or PhD
Advance graduate work H.S./G.E.D.
or PhD
Some College
Bachelor's Degree
Master's Degree

-3.000
-5.000

2.498
2.498

1.000
.572

2.350
2.600
-.400
-2.400

1.908
1.442
2.498
2.498

1.000
.845
1.000
1.000

2.750
3.000
.400
-2.000

2.793
2.498
2.498
3.225

1.000
1.000
1.000
1.000

4.750
5.000
2.400
2.000

2.793
2.498
2.498
3.225

1.000
.572
1.000
1.000

Pairwise Comparisons
Dependent Variable: HSS Satisfaction

(I) Completed Education
H.S./G.E.D.

Some College

Bachelor's Degree

(J) Completed Education
Some College
Bachelor's Degree
Master's Degree
Advance graduate work or
PhD
H.S./G.E.D.
Bachelor's Degree
Master's Degree
Advance graduate work or
PhD
H.S./G.E.D.
Some College
Master's Degree

95% Confidence Interval for
Differencea
Lower Bound
Upper Bound
-5.671
6.171
-8.271
3.571
-11.418
5.918
-13.418
3.918
-6.171
-7.076
-10.753
-12.753

5.671
1.876
4.753
2.753

-3.571
-1.876
-8.153

8.271
7.076
7.353
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Master's Degree

Advance graduate work or
PhD

Advance graduate work or
PhD
H.S./G.E.D.
Some College
Bachelor's Degree
Advance graduate work or
PhD
H.S./G.E.D.
Some College
Bachelor's Degree
Master's Degree

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.
Between-Subjects Factors
Annual Income

1
2
3
4
5

Value Label
$20,000$34,999
$35,000$49,999
$50,000$74,999
$75,000$99,999
$100,000 or
more

N
9
4
9
3
3

Descriptive Statistics
Dependent Variable: HSS Satisfaction
Annual Income
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999

Mean
47.0000
49.5000
50.2222
50.0000

Std.
Deviation
1.87083
1.73205
3.56293
6.00000

N
9
4
9
3

-10.153

5.353

-5.918
-4.753
-7.353
-12.009

11.418
10.753
8.153
8.009

-3.918
-2.753
-5.353
-8.009

13.418
12.753
10.153
12.009
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$100,000 or more
Total

45.3333
48.5357

2.30940
3.38277

3
28

Levene's Test of Equality of Error
Variancesa
Dependent Variable: HSS Satisfaction
F
df1
df2
Sig.
1.416
4
23
.260
Tests the null hypothesis that the error
variance of the dependent variable is
equal across groups.a
a. Design: Intercept + Income
Tests of Between-Subjects Effects
Dependent Variable: HSS Satisfaction
Type III Sum
Source
of Squares
Corrected Model
87.742a
Intercept
51445.661
Income
87.742
Error
221.222
Total
66269.000
Corrected Total
308.964

df
4
1
4
23
28
27

Mean Square
21.936
51445.661
21.936
9.618

Tests of Between-Subjects Effects
Dependent Variable: HSS Satisfaction
Source
Partial Eta Squared
Corrected Model
.284
Intercept
.996
Income
.284
Error
Total
Corrected Total
a. R Squared = .284 (Adjusted R Squared = .159)
b. Computed using alpha = .05

F
2.281
5348.695
2.281

Noncent. Parameter
9.122
5348.695
9.122

Sig.
.092
.000
.092

Observed Powerb
.570
1.000
.570
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Pairwise Comparisons
Dependent Variable: HSS Satisfaction

(I) Annual Income
$20,000-$34,999

$35,000-$49,999

$50,000-$74,999

$75,000-$99,999

$100,000 or more

(J) Annual Income
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000 or more
$20,000-$34,999
$50,000-$74,999
$75,000-$99,999
$100,000 or more
$20,000-$34,999
$35,000-$49,999
$75,000-$99,999
$100,000 or more
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$100,000 or more
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999

Mean
Difference (IJ)
-2.500
-3.222
-3.000
1.667
2.500
-.722
-.500
4.167
3.222
.722
.222
4.889
3.000
.500
-.222
4.667
-1.667
-4.167
-4.889
-4.667

Std. Error
1.864
1.462
2.068
2.068
1.864
1.864
2.369
2.369
1.462
1.864
2.068
2.068
2.068
2.369
2.068
2.532
2.068
2.369
2.068
2.532

Sig.a
1.000
.378
1.000
1.000
1.000
1.000
1.000
.919
.378
1.000
1.000
.269
1.000
1.000
1.000
.783
1.000
.919
.269
.783

Pairwise Comparisons
Dependent Variable: HSS Satisfaction

(I) Annual Income
$20,000-$34,999

(J) Annual Income
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000 or more

95% Confidence Interval for
Differencea
Lower Bound
Upper Bound
-8.285
3.285
-7.760
1.316
-9.418
3.418
-4.751
8.084
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$35,000-$49,999

$50,000-$74,999

$75,000-$99,999

$100,000 or more

$20,000-$34,999
$50,000-$74,999
$75,000-$99,999
$100,000 or more
$20,000-$34,999
$35,000-$49,999
$75,000-$99,999
$100,000 or more
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$100,000 or more
$20,000-$34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.

-3.285
-6.507
-7.852
-3.186
-1.316
-5.063
-6.195
-1.529
-3.418
-6.852
-6.640
-3.193
-8.084
-11.519
-11.307
-12.527

8.285
5.063
6.852
11.519
7.760
6.507
6.640
11.307
9.418
7.852
6.195
12.527
4.751
3.186
1.529
3.193
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APPENDIX L:
HSS EXPECTATION PAIRWISE MEAN DIFFERENCES
(INDEPENDENT SAMPLE T-TEST AND MANN-WHITNEY TEST OUTPUTS)
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Group Statistics

HSS Satisfaction

Gender
Male
Female

N
11
17

Std.
Deviation
3.76346
3.14245

Mean
47.8182
49.0000

Std. Error
Mean
1.13473
.76216

Independent Samples Test
t-test for
Levene's Test for Equality of Equality
Variances
of Means

HSS Satisfaction

F
.340

Equal variances
assumed
Equal variances not
assumed

Sig.
.565

t
-.900
-.865

Independent Samples Test

HSS Satisfaction

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
Mean
df
Sig. (2-tailed)
Difference
26
.377
-1.18182
18.682
.398
-1.18182

Independent Samples Test

HSS Satisfaction

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
95% Confidence Interval of
the Difference
Std. Error
Difference
Lower
Upper
1.31362
-3.88200
1.51836
1.36693
-4.04613
1.68249

Group Statistics

HSS Satisfaction

3 month follow-up
Yes
No

N
19
9

Mean
47.8947
49.8889

Std.
Deviation
3.08931
3.75648

Std. Error
Mean
.70874
1.25216
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Independent Samples Test
t-test for
Levene's Test for Equality of Equality
Variances
of Means

HSS Satisfaction

F
.032

Equal variances
assumed
Equal variances not
assumed

Sig.
.859

t
-1.489
-1.386

Independent Samples Test

HSS Satisfaction

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
Mean
df
Sig. (2-tailed)
Difference
26
.148
-1.99415
13.339
.188
-1.99415

Independent Samples Test

HSS Satisfaction

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
95% Confidence Interval of
the Difference
Std. Error
Difference
Lower
Upper
1.33897
-4.74645
.75814
1.43882
-5.09454
1.10623

Group Statistics

HSS Expectation

Walking Aid
Yes
No

N
19
12

Mean
57.4211
58.2500

Std.
Deviation
5.65013
14.96131

Std. Error
Mean
1.29623
4.31896

Independent Samples Test
t-test for
Levene's Test for Equality of Equality
Variances
of Means
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HSS Expectation

F
11.681

Equal variances
assumed
Equal variances not
assumed

Sig.
.002

t
-.220
-.184

Independent Samples Test

HSS Expectation

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
Mean
df
Sig. (2-tailed)
Difference
29
.828
-.82895
13.006
.857
-.82895

Independent Samples Test

HSS Expectation

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
95% Confidence Interval of
the Difference
Std. Error
Difference
Lower
Upper
3.77336
-8.54634
6.88844
4.50928
-10.57017
8.91227

Group Statistics

HSS Expectation

Feel Prepared
Yes
No

N
28
3

Mean
60.0714
36.0000

Std.
Deviation
6.73261
11.13553

Std. Error
Mean
1.27234
6.42910

Independent Samples Test
t-test for
Levene's Test for Equality of Equality
Variances
of Means

HSS Expectation

Equal variances
assumed
Equal variances not
assumed

F
1.123

Sig.
.298

t
5.562
3.673
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Independent Samples Test

HSS Expectation

Equal variances assumed
Equal variances not
assumed

t-test for Equality of Means
Mean
df
Sig. (2-tailed)
Difference
29
.000
24.07143
2.159
.059
24.07143

Independent Samples Test

HSS Expectation

Equal variances assumed
Equal variances not
assumed

Test Statisticsa
HSS
Expectation
1.000
7.000
-2.742
.006
.001b

Mann-Whitney U
Wilcoxon W
Z
Asymp. Sig. (2-tailed)
Exact Sig. [2*(1-tailed
Sig.)]
Exact Sig. (2-tailed)
Exact Sig. (1-tailed)
Point Probability

.001
.000
.000

a. Grouping Variable: Feel Prepared
b. Not corrected for ties.

Case Summaries
HSS Expectation
Feel Prepared
Yes
No
Total

N
28
3
31

Median
59.5000
34.0000
59.0000

t-test for Equality of Means
95% Confidence Interval of
the Difference
Std. Error
Difference
Lower
Upper
4.32788
15.21992
32.92293
6.55379
-2.22262
50.36548
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