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[bookmark: _Hlk35202271]Abstract
[bookmark: _Hlk35119703]BACKGROUND 
Total joint arthroplasty is one of the most common surgeries performed in the United States with total knee arthroplasty (TKA) being one of the most successful surgeries for restoring function and diminishing pain. Even with the demonstrated success of TKA and a higher prevalence of arthritis and arthritis related disability among minorities, racial and gender disparity remains a constant issue in providing care for the adult reconstruction patient. 

[bookmark: _Hlk29286169]AIM
To assess the role of demographics and expectations on differences in perioperative patient reported outcomes (PRO) following TKA.
 
[bookmark: _Hlk33637087][bookmark: _Hlk29286181]METHODS
One hundred and thirty-three patients scheduled for primary unilateral TKA secondary to moderate to severe osteoarthritis were enrolled in this two-institution prospective study. Validated PRO questionnaires were collected at four time points. Statistical analysis was conducted to determine the impact of gender, ethnic background and expectation surveys responses to assess PRO at these time points.
 
[bookmark: _Hlk33637095][bookmark: _Hlk29286194]RESULTS
Females were associated with worse preoperative Knee Injury and Osteoarthritis Outcome Scores (KOOS) for symptoms, pain, and activities of daily living. African Americans were associated with worse KOOS for pain, activities of daily living, and quality of life. Despite worse preoperative scores, no difference was noted in these categories between the groups postoperatively. Additionally, all pre-operative psychometric scales were equivalent across groups except Geriatric Depression scale, which was significantly different between groups within the Race and Age Group (P < 0.05). Conversely, Pain Catastrophizing Scale, was significantly different for all subscales and total score within Age Group (P < 0.05), and the Magnification, Helplessness subscales as well as the Total score were significantly different between groups for Race and Relationship Status (P < 0.01).
[bookmark: _Hlk33637103][bookmark: _Hlk29286201] 
CONCLUSION
We conclude that female and African American patients have lower preoperative KOOS scores compared to white male patients. No postoperative differences in outcomes between these groups. 
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Core tip: Total knee arthroplasties (TKA) are one of the most common surgeries performed in the United States. Even with its popularity, it has been shown that African Americans and women are offered this surgery less than their white male counterparts. We explore the role of potential factors connected to the underutilization of TKA in minorities and women as well as assess patient expectations and outcomes associated with race and gender. We conclude that there are no differences in outcomes between race and gender which leads us to believe that TKA should be offered to everyone equally to remedy disparities. 


[bookmark: _Hlk27562550]INTRODUCTION
Total joint arthroplasty is one of the most common surgeries performed in the United States for patients who are suffering from end stage osteoarthritis. By the year 2050 it is estimated that 60 million Americans will carry the diagnosis of osteoarthritis[1]. The good news is that total joint arthroplasty is also amongst the most successful of surgeries, with total knee arthroplasty (TKA) having a 90% success rate for restoring function and diminishing pain[2]. It has been shown that pre-operative education is associated with improved clinical outcomes in joint replacement surgery as it increases patient understanding of the process, which in turn empowers patients and subsequently alleviates the anxieties surrounding total joint arthroplasty (TJA)[3].
However, even with the demonstrated success of TKA at improving quality of life for patients, pre-operative education offered, and a higher prevalence of arthritis and arthritis related disability among minorities, racial disparity is still a concern. In many cases black patients experience worse postoperative results following the procedure and there is decreased utilization observed in black patients[2]. In an extended report by Singh et al[4], in 2008 the use of primary TKA for African Americans was a concerning 39.7% lower than Caucasians. Regardless of race, the United States population is aging which makes the elderly in all ethnic and demographic groups susceptible to osteoarthritis with 1 in every 115 Americans over the age of 65 having already had a joint replacement surgery[5]. Similarly, women present for TKA with more advanced diseases prior to TKA compared to their male counterparts and are also more likely to develop osteoarthritis (OA). However, even with it being more prevalent, there is an underuse of TKA amongst women. According to the Arthritis Foundation, women aged 45 and older experience OA at 7.2%-18.7% whereas males experience this at 5.9%-13.5%. 
The purpose of this study was to determine and explore potential factors connected to differences in utilization and outcomes of TKA associated with race and gender and to determine the role of patient expectations. 

[bookmark: _Hlk27568397]MATERIALS AND METHODS
Data source and study population
One hundred and thirty-three patients undergoing primary TKA were enrolled into this multi-institutional prospective study conducted from 2013 through 2015. Both institutions combined perform roughly around 3600 primary joint arthroplasties per year. Patients were eligible if they were between 18 to 79 years old, had a primary diagnosis of osteoarthritis of the knee, and could read and write in English for purposes of collecting the most accurate information. We excluded patients who have had prior history of TKA, lower extremity amputation, or fracture. Demographic characteristics, such as age, gender, marital status, race, and ethnicity, were collected. There were 69 (51.9%) black patients, 55 (41.4%) white patients, 3 (2.3%) Hispanics, 2 (1.5%) Asian patients, and 4 (3%) patients of unknown race. One hundred and four patients in our study were women, 58 were black and 40 white. There were 29 males, 15 of those were white and 11 black. The average age of our participants was 61.6. All participants consented to participate in the study.

Outcome measures
Patients in the study were asked to complete questionnaires either via email, telephone, or at their pre- and post-operative office visits. The questionnaires were completed at different study points. Study point 1: Prior to their operation; Study point 2: 4-8 wk; Study point 3: 9 to 14 mo post-operatively. The validated patient reported outcome measure (PROM) questionnaires included the following. 

Study point 1: (1) HSS patient expectation questionnaire; (2) Social support survey; (3) Pain catastrophizing survey; (4) Visual analogue pain scale; (5) Geriatric depression scale; (6) Knee Injury and Osteoarthritis Outcome Scores (KOOS) (Knee)- routinely collected as part of standard care at this time; and (7) E-5D- routinely collected as part of standard of care at this time. 

Study point 2: (1) HSS patient expectation questionnaire; (2) Visual analogue pain scale; (3) KOOS (Knee)- routinely collected as part of standard care at this time; and (4) E-5D- routinely collected as part of standard of care at this time.

Study point 3: (1) Visual analogue pain scale; (2) KOOS (Knee)- routinely collected as part of standard care at this time; and (3) E-5D- routinely collected as part of standard of care at this time.

[bookmark: _Hlk35967339]Statistical analysis
The Kolmogorov–Smirnov test (K–S test or KS test) was used to examine the data for confirmation to the normal distribution. Hypothesis testing was completed using nonparametric methods. Demographic variables were evaluated for distribution equity using the one-sample binomial or the one-sample χ2 test. Pre-operative psychosocial scales were evaluated for between subject effects using MANOVA. The Wilcoxon signed ranks test was used to compare the pre- vs post-operative expectations. Post-operative outcomes were evaluated over three time points (Pre-op, Post-op 4-8 wk, and Post-op 9-14 mo) with the Friedman’s two-way analysis of variance by ranks. Standard descriptive techniques were used to summarize continuous variables as appropriate. The maximum number of participants used in the analysis was n = 133. The continuous variable, age, was recoded into a categorical variable, “age group” for certain analyses. Imputation methods for missing data were not used.

[bookmark: _Hlk27141703]RESULTS
The K-S test revealed that the data did not follow a normal distribution (P < 0.01). The demographic breakdown of the overall initial cohort is shown in both Table 1 and in Figure 1. Seventy-eight percent of the patients that were analyzed were females. In other categories with multiple options, we observed bi-modal choices dominating over all other selections. Within Relationship status, Married or Single comprised 80.4% of the cohort. African Americans (51.9%) and Whites (41.4%) comprised 93.3% of the Racial Demographics reported. Our participants reported their insurance type as private 58.6% of the time and as Medicare 38.3%, accounting for 96.9% of respondents. Figure 1 shows the full age distribution and summary statistics of the cohort (mean age 61.56 years ± 8.56 years) as well as how these were recoded into the revised categorical variable Age Group.
The pre-operative psychometric scales and pain catastrophizing scale are summarized in Table 2 along with the number of friends and the pre-operative and post-operative (4-8 wk) expectations scores. There was no difference observed across any demographic category for number of friends (P = NS). All pre-operative psychometric scales were equivalent across groups (P = NS) except for geriatric depression, which was significantly different between groups within the race and age group (P < 0.05). The detailed differences within each category are shown graphically in Figure 2. The pain catastrophizing scale, was significantly different for all subscales and total score within age group (P < 0.05), and the magnification, helplessness subscales as well as the total score were significantly different between groups for race and relationship status (P < 0.01). These differences are expanded graphically in Figure 3. The only observed gender-based differences in these measures were for post-op expectations, with mean score for females (65.5 ± 31.5) significantly lower than males (84.5 ± 21.5, P < 0.05).
  The overall differences in pre- vs post-operative expectations is shown as a histogram in Figure 4. The mean pre-op score was 81.98 ± 17.74. The pre-op range was 23.08-100.00 (n = 126). The mean post-op score was 70.97 ± 29.82. The post-op range was 2.56 -100.00 (n = 69). The difference between pre- vs post-op expectations is significant, P < 0.01, using the Wilcoxon signed rank test.
The overall differences in pre- vs post-operative expectations is shown as a histogram in Figure 4. The mean pre-op score was 81.98 ± 17.74. The pre-op range was 23.08-100.00 (n = 126). The mean post-op score was 70.97 ± 29.82. The post-op range was 2.56-100.00 (n = 69). The difference between pre- vs post-op expectations is significant, P < 0.01, using the Wilcoxon signed rank test.
Outcome measures were collected for 4 time points, pre-operative (Baseline, T1), post-operative follow up 1 (4-8 wk, T2), post-operative follow up 2 (9-14 mo, T3) and post-operative follow up 3 (20-26 mo, T4). The n for each sampling period varied somewhat for each instrument for unknown reasons (T1, n >> 130.25; T2, n >> 104; T3, n >> 54.25; and T4, n >> 9). The T4 time point was removed from the analysis. There was an overall loss to follow up of 58% for the study between T1 and T3.
Table 3 shows the summary of all the outcome measures taken for the cohort. VAS, KOOS-Pain, KOOS-ADL, and KOOS-QOL- improved significantly overall and significantly at each interval. EQ5D did not improved significantly between T1 and T2 but did improve significantly between T2 and T3 and overall from T1 to T3. Both EQ5D-VAS and KOOS-Sport showed significant overall improvements from T1 to T3 but the interval improvements were not significant. KOOS-Symptom improved significantly between T1 and T2 and for the overall period T1- T3 but did not change significantly between T2 and T3. 
Evaluation of all demographic variables, psychometric scales, pain catastrophizing scale, and expectations vs outcomes in this cohort revealed that despite the demonstrated variations from multiple sources within the cohort, all subjects who were evaluated through to the 9–14 mo post-operative period did not show disparate outcomes (data not shown). Further, there was no higher likelihood of dropout based on any of the preoperative characteristics evaluated. 
  The statics methods of this study were reviewed by Dr. Annamarie Horan, Director of Clinical Research, University of Pennsylvania, Department of Orthopaedic Surgery. 
 
[bookmark: _Hlk27141721]DISCUSSION
This study explored the role that gender and race play on patient expectations and preoperative and postoperative patient reported outcome scores following TKA. Previous studies have identified and explored TKA utilization disparities associated with race and gender exploring both patient and provider factors. Our study focuses on patient expectations pre- and post-surgery and characteristics such as, social support, pain catastrophizing, and depression in their lives that may have played a role in these results and may offer additional understanding into race and gender disparities associated with TKA. Lower expectations could lead to lower utilization and decreased desire for patients to pursue TKA. Lower expectations may lead to poorer outcomes and satisfaction by way of a self-fulfilling prophesy, on the other hand, lower expectations may lead to better outcomes and improved satisfaction as a consequence of the results being far better than anticipated. However, in our study we found no difference in outcomes when related to pre- and post-operative expectations. Even though TKA is highly successful and cost effective there is a lower and/or later utilization when it comes to blacks, Latinos, lower income individuals, and women. 

Social support
Undergoing surgery or choosing to undergo surgery may cause many patients added stress due to the lack of control and predictability patients have during this time[6]. Studies have looked into the potential role that social support plays in patients both pre and post-operatively which may have a significant effect on patient expectations and outcomes. In a 2005 study, Khrohne et al investigated the influence of social support on indicators of perioperative adaptation, specifically the perceived accessibility to emotional and informational support. They reported that women with low support had significantly more anxiety compared to men. In addition, there was a significant difference in length of stay between patients. Patients who scored below the median stayed longer than expected, resulting in a difference of 1.42 d[6]. Vina et al[7] studied the role of social support when dealing with race, gender, and total knee replacements. They surveyed 514 white and 285 African American patients undergoing total knee replacements and found that compared to whites, African American were more likely not married and had overall less emotional support structures and were also less likely to consider the surgery. However, there was not a significant association with social support and willingness to undergo TKR in the African American patients. In our cohort, patients whose relationship status were with a “partner” or “significant other” experienced a significant increase in helplessness and magnification than those patients who were “single” or “divorced” which can lead us to believe that when it comes to social support, relationship status doesn't alleviate certain stressors for patients as expected from similar studies[6,7].

Pain catastrophizing
Expectations and outcomes of surgery are influenced by many different elements of a patient's life. Like social support, pain catastrophizing may play a significant role in the expectations and outcomes patients experience when undergoing TKA. Pain catastrophizing is the act of magnifying the threat value of pain stimulus and to feel helpless in relation to pain and has also been linked to many clinical pain related outcomes including measure of pain severity, pain related activity interference, depression, disability, and an increased behavioral expressions of pain, as well as illness behaviors[8]. Our study analyses pain catastrophizing by looking at magnification and helplessness in patients. When we looked at African American patients in comparison to Caucasian patients, there was a significant increase in both levels of magnification and helplessness, which identifies African Americans as experiencing more pain catastrophizing than Caucasians. While African Americans experienced pain catastrophizing more, Hispanics experienced the highest levels of pain catastrophizing in our study. In addition to pain catastrophizing, African Americans and Hispanics experienced higher levels of depression, which can be a consequence of their relationship to pain. 
Many studies have suggested that pre-surgical pain catastrophizing predicts poorer recovery from TKA. In a 2011 study, Fabian et al[9] examined differences in pain responses by ethnicity where 62 participants ages 18 to 25 completed screening questionnaires. Similar to our results, this study showed that African Americans and Asian/Pacific Islanders reported significant greater pain intensity than Caucasians and African Americans also reported significant greater situational catastrophizing in comparison to Caucasians and Asian/Pacific Islander. In a meta-analysis by Meints et al[10], 19 studies were analyzed to compare the differences in pain coping between black and white Americans. This study reported that while black individuals used pain coping strategies like praying, more often than white individuals, they were also pain catastrophizing more often. Similarly, women are found to also pain catastrophize more often when compared to men and have increased pain intensity. 

Disparities in TKA
In our study, we tried to find underlying reasons or variables for the disparities we observe within TKA. We narrowed down potential explanations for racial and gender disparities to the following: Societal/socioeconomic factors, clinician and health care provider factors (bias, communication, perception of poorer outcomes), and patient factors (preferences, expectations, health literacy, trust, burden of disease, comorbidities precluding TKA, and bias/communication). Goodman et al conducted a retrospective study of patients undergoing TKA between 2007 and 2011 to assess the association of race and socioeconomic factors when dealing with patient-reported outcomes after a TKA in New York, New Jersey, and Connecticut. In their analysis they confirmed that black patients have worse WOMAC pain and function after TKA when compared to white patients in these states at a 2-year follow up. The difference is found to be heavily associated with the census tract poverty level especially pointing out that black patients living in impoverished communities resulted in WOMAC pain and function scores 7 to 8 points lower than black patients living in wealthier communities[11]. Our study found that female sex was associated with worse preoperative KOOS for symptoms, pain, and activities of daily living, which may be a result of women presenting later with symptoms. Women also experience worse outcome after TKA due to pre-operative factors such as negative mental health state, and poorer preoperative pain due to late presentation[12].
In addition to socioeconomic factors, provider and patient factors are a significant contributor to disparities observed in TKA. Provider factors may include items like unconscious bias where physicians unconsciously allow certain patient characteristics to dictate their methods of treatments. Lopez et al surveyed 596 male patients with OA of the knee or hip to determine their perception of access to care and referral to specialists in order to observe possible differences in patients who are referred to an orthopedic or rheumatology specialist. While the differences were not significant they did note that white patients were referred to specialists more often than their black counterparts at 24.2% vs 17.4% respectively[13]. In a study by Dy et al[14] they evaluated the effect of possible surgeon bias when dealing with recommendations for TKA. They used four computerized scenarios with combinations of black or white patients and male or female patients with end stage knee OA. All patients in the study had similar history and surgeons were asked if they would recommend TKA. The study concluded that patient race and sex were not associated with surgical recommendation percentages. While significant differences were not observed in these studies, there may be a significant contrast at different stages of the patient-physician interaction[13]. In a 2008 study[15] of 71 physicians (38 family physicians and 33 orthopaedic surgeons), it was noted that 67% of physicians recommended TKA for male patients and only 33% recommended the female patients. A study by Schulman et al[16], reported that patients race and sex contributed significantly to the physicians decision to refer patients with chest pain for a cardiac catheterization, with black females being the least to obtain a referral. 
  Disparities in medicine may also be enhanced by patient factors. Many studies have observed that differences in health literacy/communication, preference/willingness, and expectations are significant issues and contributors of racial/gender disparities in medicine. Health literacy is essential for patients to comprehend completely the information they are receiving. In America, limited health literacy affects about 90 million people and prevents these patients from receiving adequate care. It is often the case that many patients and their caregivers both lack the level of skills needed to understand information related to medications, wound care, self-monitoring, follow up schedules, and prevention behaviors[17]. In a recent study by Menendez et al[18], patients with limited health literacy were found to ask fewer questions in their visits before surgery. Non-white patients were also found to ask fewer questions than white patients, which may suggest a significant association between limited health literacy, and non-white patients. Communication, like health literacy is also a critical factor in patient’s decision to undergo TKA. In a population-based study by Hawker et al[19], of patients presenting with moderate to severe knee OA only 33% of women reported speaking about arthroplasty with their physician and 19% ever speaking with an actual orthopaedic surgeon. Alternatively, 42% men reported discussing with their physician and 26% with an orthopaedic surgeon. The lack of communication between patient and physician may add to the under usage of TKA in women as well as their presenting at later, more advanced stages of OA. 
Patient preference/willingness is also a prevalent factor linked to these inequalities. Compared to Caucasians, African Americans rely on methods other than hospital visits or surgery to relieve pain or discomfort associated with arthritis. They preferred to use prayer, natural or folk remedies, or lotions before considering surgery and many believed that their health was in God’s control[1]. The unwillingness to opt for surgery may also be caused by an expectation of having surgery related complications. Patients who receive TKA in low volume hospitals by low volume surgeons were found to have had worse functional outcomes 2 years after the procedure and African Americans are more likely to attend low volume/low quality hospitals when compared to Caucasian patients[20,21]. Low quality arthroplasty results can garner mistrust in the surgery as well as in the physicians. To this effect it is noted that black patients are more likely to expect worse outcomes following joint replacement surgery. In a study of 596 elderly male African American or white patients, African American patients were more likely to expect more pain, functional disability following the surgery, and a longer duration of hospital course compared to the white patients[5].
In conclusion, our results indicate that women and black patients undergoing TKA presented with worse preoperative KOOS scores compared with white patients. We also noticed that black and Hispanic patients experience pain catastrophizing and depression more when compared to white patients. However, outcomes were good among all groups postoperatively, and neither race nor gender was associated with compromised post-operative outcomes in relation to pain, ADLs or QOL. These findings may be valuable in counseling patients and surgeons regarding the value of increase utilization of TKA in these patient populations. Further study is necessary to better understand the lower utilization or later presentation observed in these populations.

Limitations
We acknowledge limitations associated with our study that requires the need to analyze the results with that in mind. The limitations included sample size as well as loss to follow up between the preoperative time point and time point 3 (9-14 mo). Furthermore, limitations include a higher bias toward women, a near binary ethnic representation (African Americans and Whites over all others) and we failed to consider the role comorbidities may play in affecting baseline expectations and postoperative outcome scores. 

[bookmark: _Hlk29215933][bookmark: _Hlk27569419]ARTICLE HIGHLIGHTS
Research background
Total joint arthroplasty is one of the most common surgeries performed in the United States with total knee arthroplasty being one of the most successful surgeries for restoring function and diminishing pain. Even with the demonstrated success of total knee arthroplasty and a higher prevalence of arthritis and arthritis related disability among minorities, many studies have shown that pre-operative expectations regarding pain relief after total joint replacement differ by gender and race, affecting post-operative outcomes. Racial and gender disparity remains a constant issue in providing appropriate care for the adult reconstruction patient. 

Research motivation
The purpose and motivation behind this non-interventional study is to measure pre-operative patient expectations and correlate them with post-operative expectations, satisfaction and clinical outcomes after total joint replacement as it relates to race and gender. Clinical research examining patient expectations will increase awareness in the orthopaedic community to address the challenge of musculoskeletal health disparities and stimulate future research and focused strategies on how to manage patient’s surgical expectations and improve patient outcomes across racial and ethnic groups.

Research objectives
Our main objective was to determine and explore potential factors connected to differences in utilization and outcomes of total knee arthroplasties (TKA) associated with race and gender, and to determine the role of patient expectations. Our study looked into characteristics such as, social support, pain catastrophizing, and depression in patients’ lives that may have led to these results and may offer additional understanding into race and gender disparities within TKA. 

Research methods
One hundred and thirty-three patients undergoing primary TKA were enrolled into this study from 2013 through 2015. Demographic characteristics, such as age, gender, marital status, race, and ethnicity, were collected. Patients in the study were asked to complete questionnaires either via email, telephone, or at their pre- and post-operative office visits. The questionnaires were completed at different study points. Study point 1: prior to their operation, Study point 2: 4 to 8 wk, Study point 3: 9 to 14 mo post-operatively. The validated patient reported outcome measure (PROM) questionnaires included: (1) HSS patient expectation questionnaire; (2) Social support survey; (3) Pain catastrophizing survey; (4) Visual analogue pain scale; (5) Geriatric depression scale; (6) Knee Injury and Osteoarthritis Outcome Scores (KOOS) (Knee)- routinely collected as part of standard care at this time; and (7) E-5D- routinely collected as part of standard of care at this time.

Research results
In our findings, females were associated with worse preoperative KOOS for symptoms, pain, and activities of daily living. African Americans were associated with worse KOOS for pain, activities of daily living, and quality of life. Despite worse preoperative scores, no difference was noted in these categories between the groups postoperatively. Additionally, Pain Catastrophizing Scale, was significantly different for all subscales and total score within Age Group (P < 0.05), and the Magnification, Helplessness subscales as well as the Total score were significantly different between groups for Race and Relationship Status (P < 0.01). Our results indicate that women and black patients undergoing TKA presented with worse preoperative KOOS scores compared with white patients. However, outcomes were good among all groups postoperatively, and neither race nor gender was associated with compromised post-operative outcomes in relation to pain, ADLs or QOL. Due to this, the question still remains, why is TKA underutilized within these groups and what can we do to aid in fixing the disparities.

Research conclusions
Our study concluded that there are multiple variations in pre-operative demographic variables, psychometric scale, pain catastrophizing scale and expectation vs outcomes. We noticed that while female and African American patients have lower preoperative KOOS scores compared to white male patients, their outcomes are not affected. Irrespective of these findings and due to lack of postoperative differences in outcomes between these groups, TKA is a valid option for minorities and should be offered at the same rate as their white counterparts. These findings may be valuable in counseling patients and surgeons regarding the value of increased utilization of TKA for African Americans and women. Further study is necessary to better understand the lower utilization or later presentation observed in these populations.

Research perspectives
It is necessary to continue research on the disparities found in TKA within African American communities and women. While our study explores certain factors like social support, depression, pain catastrophizing, and bias, there is more to be considered before any determinations can be concluded. What we do know, however, regardless of the factors, we as physicians have a responsibility to tackle these disparities in hopes of providing equal and quality care to all races and genders.
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Figure Legends
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Figure 1 Age distribution and grouping for enrollment cohort.
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Figure 2 Geriatric depression score. A: Race; B: Age group.
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Figure 3 Graphic distributions of pain catastrophizing scores where significant differences were found within categories (P < 0.05).
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Figure 4 Histograms of pre- vs post-operative expectations.


Table 1 Summary of initial cohort demographics
	 
	Gender1
	Relationship status1
	Race1
	Insurance type1

	
	Male
	Female
	Total (n)
	Married
	Single
	Divorced
	Significant other
	Widowed
	Partner
	Total (n)
	African American
	Asian
	Hispanic
	White
	Unknown/Other
	Total (n)
	Private
	Medicare
	Workman's comp
	Total (n)

	n
	29
	104
	133
	54
	53
	10
	1
	13
	1
	132
	69
	2
	3
	55
	4
	133
	78
	51
	3
	132

	Percent
	21.8
	78.2
	100
	40.6
	39.8
	7.5
	0.8
	9.8
	0.8
	99.2
	51.9
	1.5
	2.3
	41.4
	3.0
	100
	58.6
	38.3
	2.3
	99.2


1The null hypothesis, that the categories occur with equal probabilities, is rejected using the One-Sample Chi-square test, P < 0.01 




Table 2 Summary statistics of pre-operative assessments and expectations
	
	Number of friends 
	Pre-Op Psychometric Scales
	Pre-Op Pain Catastrophizing Scale
	Expectations

	
	
	Emotional/
Informational support score 
	Tangible support score 
	Affectionate support score 
	Overall medical outcomes support index 
	Geriatric depression scale1
	Positive social support 
	Rumination2
	Magnification3
	Helpnessness3
	Total3
	Pre-op
	Post-op (4-8 wk)4

	n
	Valid
	133
	133
	133
	133
	133
	133
	133
	133
	133
	133
	126
	69
	

	
	Missing
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	64
	

	Mean
	7.47
	85.34
	82.02
	88.84
	85.28
	3.39
	86.28
	7.28
	2.63
	6.29
	16.20
	81.98
	70.97

	Median
	5.0
	96.9
	94.0
	100.0
	90.8
	3.0
	100.0
	7.0
	2.0
	4.0
	13.0
	89.5
	86.8

	Mode
	10
	100
	100
	100
	100
	2
	100
	16
	0
	0a
	6a
	97
	100

	SD
	7.7
	20.9
	24.2
	19.3
	18.7
	3.0
	22.5
	5.1
	3.2
	6.1
	12.9
	17.7
	29.8

	Minimum
	0
	3
	0
	0
	1
	0
	0
	0
	0
	0
	0
	23
	3

	Maximum
	50
	100
	100
	100
	100
	13
	100
	16
	12
	24
	52
	100
	100


1Using General Linear Modeling (GLM) Multivariate Analysis (MANOVA), differences between groups was observed for Race and Age Group, P < 0.05; 2Using GLM and MANOVA, differences between groups was observed within Age Group, P < 0.05; 3Using GLM and MANOVA, differences between groups were observed for Age Group (P < 0.05), Race (P << 0.01), and Relationship Status (P << 0.01); 4Using GLM and MANOVA, differences between groups was observed for Gender (P <0.05). aMultiple modes exist. The smallest value is shown.

Table 3 Outcome measures for 3 time points pre-op (T1), post-operative (4-8 wk) (T2), and post-operative (9-14 mo) (T3)
	
	VAS
	EQ5D
	EQ5D-VAS
	KOOS-pain
	KOOS-symptom
	KOOS-ADL
	KOOS-sport
	KOOS-QOL

	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	n
	133
	103
	52
	129
	103
	54
	131
	105
	54
	130
	104
	54
	130
	105
	56
	129
	105
	54
	130
	103
	55
	130
	104
	55

	Mean
	7.64
	4.81
	4.02
	0.59
	0.67
	0.74
	69.31
	75.52
	76
	37.30
	56.00
	70.87
	40.64
	55.19
	61.54
	42.22
	64.42
	70.70
	38.61
	55.16
	62.29
	17.17
	34.31
	47.29

	SD
	1.99
	2.61
	3.44
	0.193
	0.204
	0.229
	20.435
	17.04
	17.1
	18.53
	19.51
	25.38
	15.71
	14.59
	18.22
	20.97
	21.29
	26.31
	37.90
	41.11
	37.32
	18.99
	19.95
	30.93

	Mean rank
	2.71
	1.93
	1.36
	1.59
	1.91
	2.5
	1.71
	1.96
	2.33
	1.3
	1.91
	2.79
	1.27
	2.14
	2.59
	1.32
	2.04
	2.64
	1.51
	2
	2.49
	1.34
	2.02
	2.64

	P
	T2 vs T11
	0.00
	 
	 
	0.38
	 
	 
	0.66
	 
	 
	0.01
	 
	 
	0.00
	 
	 
	0.00
	 
	 
	0.05
	 
	 
	0.00
	 
	 

	
	T3 vs T11
	0.00
	 
	 
	0.00
	 
	 
	0.01
	 
	 
	0.00
	 
	 
	0.00
	 
	 
	0.00
	 
	 
	0.00
	 
	 
	0.00
	 
	 

	
	T3 vs T21
	0.02
	 
	 
	0.02
	 
	 
	0.20
	 
	 
	0.00
	 
	 
	0.07
	 
	 
	0.01
	 
	 
	0.05
	 
	 
	0.01
	 
	 

	
	Overall2
	0.05
	 
	 
	0.05
	 
	 
	0.05
	 
	 
	0.05
	 
	 
	0.05
	 
	 
	0.05
	 
	 
	0.05
	 
	 
	0.05
	 
	 


[bookmark: _GoBack]1Each row tests the null hypothesis that the sample 1 and sample 2 distributions are the same. Asymptotic significances (2-sided tests) are displayed. The significance level is 0.05. Significance values have been adjusted by the Bonferroni correction for multiple tests; 2Related samples, Friedman’s two-way analysis of variance by Ranks.
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