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Abstract 

Background A TKA is the most effective and cost-effective surgical option for moderate to 

severe osteoarthritis (OA) of the knee.  Yet, black patients are less willing to undergo knee 

replacement surgery than white patients.  Decision aids help people understand treatment options 

and consider the personal importance of possible benefits and harms of treatments, including 

TKA. 

Questions/purposes We asked: (1) Does a patient-centered intervention consisting of a decision 

aid for knee OA and motivational interviewing improve the proportion of referrals of blacks with 

knee OA to orthopaedic surgery?  (2) Does the intervention increase patients’ willingness to 

undergo TKA? 

Methods Adults who self-identified as black who were at least 50 years old with moderate to 

severe knee OA were enrolled from urban primary care clinics in a two-group randomized, 

controlled trial.  A total of 1253 were screened for eligibility, and 760 were excluded for not 

meeting inclusion criteria, declining to participate, or other reasons.  Four hundred ninety-three 

patients were randomized and completed the intervention; three had missing referral data at 

followup.  The mean age of the patients was 61 years, and 51% were women.  The majority had 

an annual household income of less than USD 15,000.  Participants in the treatment group were 

shown a decision-aid video and had a brief session with a trained counselor in motivational 

interviewing.  Participants in the control group received an educational booklet about OA that 

did not mention joint replacement.  The two groups had comparable demographic and 

socioeconomic characteristics.  The primary outcome was referral to orthopaedic surgery 12 

months after treatment exposure.  Receipt of referral was defined as the receipt of a 
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recommendation or prescription from a primary care provider for orthopaedic evaluation.  The 

secondary outcome was change in patient willingness to undergo TKA based on patient self-

report.  

Results  The odds of receiving a referral to orthopaedic surgery did not differ between the two 

study groups (36%, 90 of 253 of the control group; 32%, 76 of 240 of the treatment group; odds 

ratio [OR], 0.81; 95% CI, 0.56-1.18; p = 0.277).  At 2 weeks followup, there was no difference 

between the treatment and the control groups in terms of increased willingness to consider TKA 

relative to baseline (34%, 67 of 200 patients in the treatment group; 33%, 68 of 208 patients in 

the control group; OR, 1.06; p = 0.779).  At 12 months followup, the percent increase in 

willingness to undergo TKA still did not differ between patients in the treatment and control 

groups (29%, 49 of 174 in the treatment group; 27%, 51 of 191 patients in the control group; OR, 

1.10; p = 0.679).  

Conclusion A combination decision aid and motivational interviewing strategy was no better 

than an educational pamphlet in improving patient preferences toward joint replacement surgery 

for knee OA.  The type of intervention treatment also did not affect access to surgical evaluation. 

Other tools that target patient knowledge, beliefs, and attitudes regarding surgical treatments for 

OA may be further developed and tested in the future.   

Level of Evidence Level I, therapeutic study  
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Introduction 

Although a TKA is highly effective in treating advanced knee osteoarthritis (OA), it is underused 

by black patients compared with white patients [9, 21, 30, 39].  Racial disparities in patients’ 

surgical and medical management cannot be attributed to prevalence or severity of OA [2, 10].  

The burden of OA also is greater in the black population than in the white population; black race 

has been associated with lower quality of life [16] and higher likelihood of disability [35] for 

those with OA.  Access to care also might determine use of surgical services.  However, racial 

differences in undergoing TKA persist even after controlling for health insurance status [20, 31]. 

An important factor that may help explain racial disparities in OA care involves patient 

preferences.  The decision of a primary care physician to refer a patient to a specialist is 

influenced by a mix of patient, physician, and healthcare system structural characteristics [11].  

However, patient characteristics are most likely to affect this referral decision [11].  Depending 

on the extent to which racial or ethnic minority patients convey reluctance to accept physicians’ 

recommendations, patients’ preferences can contribute to health disparities.  Several studies have 

shown that black patients have a higher aversion toward joint replacement surgery than white 

patients [1, 7, 18, 19, 31].   

Decision aids promote shared decision-making between providers and patients.  They improve 

patients’ knowledge regarding treatment options, reduce decisional conflict, and stimulate 

patients to take an active role in decision-making [5, 23, 27].  They increase accurate perceptions 

of treatment risk and improve congruence between a patient’s values and the chosen option [27].  

They are tools designed to prepare people to participate in making specific and deliberate choices 

among treatment options in ways that they prefer.  They also have been shown to increase use of 
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evidence-based treatments [27].  In a pilot study [37], a decision aid for knee OA and a 

personalized arthritis report immediately improved willingness for TKA among black veterans. 

Similarly, motivational interviewing is a counseling technique that relies on identifying and 

mobilizing patients’ values and goals to stimulate behavior change [4, 28, 29].  This technique is 

designed to find a constructive way to overcome the challenges that arise when a health 

professional ventures into a patient’s motivation for change [26].  It is about arranging 

conversations so that patients talk themselves into change, based on their own values and 

interests [26].  Pairing the decision aid with motivational interviewing allows presentation of 

various OA treatment options, determination of patient’s current values and goals, and guidance 

of a decision congruent with these goals and values.  In a previous study of black men who were 

veterans who had knee OA, a combination of a decision aid and motivational interviewing 

increased the patients’ willingness to undergo surgery, at 1 month followup, and the number of 

referrals to an orthopaedic clinic [17]. The generalizability of these results to other study 

populations (perhaps including women patients and nonveterans) is unknown.   

In the current study, we asked: (1) Does a patient-targeted intervention consisting of a decision 

aid and motivational interviewing improve the proportion of referrals of black patients with knee 

OA to orthopaedic surgery?  (2) Does the intervention increase patients’ willingness to undergo 

TKA? We hypothesized that a decision aid combined with a brief motivational interviewing 

intervention would increase the likelihood of patients receiving a referral to orthopaedic surgery 

and their willingness to consider TKA, after 12 months.    

Patients and Methods 

Design Overview 
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This randomized, controlled trial compared the effects of a knee OA decision aid and 

motivational interviewing (treatment) with receipt of an OA education booklet (control) in 

patients with moderate-to-severe knee OA (ClinicalTrials.gov#: NCT02413411).  Participants 

were randomly assigned at baseline to either the intervention or the control group.  The study 

protocols were approved by the institutional review boards of the University of Pennsylvania, 

Philadelphia VA Medical Center, and the University of Pittsburgh.  All participants provided 

informed consent before participation.    

Participants 

Participants were recruited between April 2008 and May 2013.  Potentially eligible participants 

were identified by screening medical records of patients in primary care clinics.  They also were 

identified via existing research and clinic registries.  Additional participants were sought via 

local advertisements.  All were assessed for study eligibility by telephone interview.  Those 

without a recent knee radiograph on file had radiographs ordered and done.  Eligible participants 

were those who self-identified as black, were 50 years or older, had chronic and frequent knee 

pain, a WOMAC score of 39 or greater, and had radiographic evidence of knee OA.  Only those 

who previously self-identified themselves as black/African-American and at least 50 years old 

based on medical records or registries were screened, along with those who responded to 

advertisements that asked for potentially eligible participants based on the study eligibility 

criteria. 

Exclusion criteria were prior history of joint replacement, a diagnosis of terminal illness, 

diagnosis of inflammatory arthritis (eg, rheumatoid arthritis), contraindications to joint 

replacement surgery (eg, lower extremity paralysis), had a prosthetic leg, cognitive impairment, 

and did not have a telephone.   
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Randomization and Intervention 

Participants were randomized to one of the two study arms using a computer-generated random 

assignment.  The computer-generated randomization result was sent to the study coordinator via 

email before the scheduled intervention session.  Owing to the nature of the intervention, 

participants could not have been blinded to the study arm they were assigned to.  Primary care 

providers were blinded from the study arm participants were assigned to. 

Participants randomly assigned to the treatment group received a two-phase series of a patient-

centered educational intervention [17].  First, participants in the treatment group watched a 40-

minute decision-aid video.  Developed by the Foundation for Informed Medical Decision-

Making (Boston, MA, USA), the video discussed the benefits and risks of various pharmacologic 

(eg, medications, injections, complementary therapy) and surgical treatment options for knee 

OA.  It also covered clinical indications for joint replacement, anticipated clinical course during 

surgery, and postoperative expectations.  It described the potential complications of undergoing 

joint replacement surgery and the anticipated lifespan of a prosthesis.  Second, participants in the 

treatment group underwent counseling regarding TKA using a motivational interviewing strategy 

[25].  Participants were asked about their thoughts regarding TKA, and their goals and values 

regarding their arthritis (Appendix 1). Supplemental material is available with the online version 

of CORR
®
).  Information regarding TKA and how to engage the patients’ primary care providers 

in discussing their knee pain also were provided.  Trained, certified interventionists in 

motivational interviewing conducted each face-to-face counseling session which lasted 

approximately 30 minutes.     

Participants randomly assigned to the control group received an educational booklet, developed 

by the NIH National Institute of Arthritis and Musculoskeletal and Skin Diseases (Bethesda, 
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MD, USA), that summarized how to live with knee OA.  It did not specifically mention joint 

replacement as a treatment option but provided examples of exercises one could do to improve 

knee pain and stiffness.  Many physicians provide educational materials to patients when 

considering various treatments for OA; therefore, it would be appropriate to compare the 

intervention treatment with this clinically relevant alternative [12].    

Outcome Measures 

Participants completed a baseline questionnaire before beginning intervention.  Followup 

questionnaires were conducted by telephone at 2 weeks, 3 months, and 12 months after the 

intervention.  Assessors of outcomes were blinded to which study arm the patients were 

assigned.  

The primary outcome measure was receipt of a referral to orthopaedic surgery based on a 

patient’s self-report at the 12-month postintervention followup.  For study purposes, we defined 

a referral as a primary care provider’s recommendation or prescription for an orthopaedic 

evaluation (in this case) within 12 months of randomization.  This outcome variable was 

confirmed by electronic chart review.   

The secondary outcome measure was change in patient preference regarding TKA.  At baseline 

and at the 2-week, 3-month, and 12-month followups, participants were asked: “If your knee 

pain were ever to get severe, would you be willing to have surgery to replace your knee if your 

doctor recommended it?” [15]. Response options ranged from “definitely not willing” to 

“definitely willing” in a five-category ordinal response scale.  Willingness to undergo TKA has 

been shown to be the primary predictor of receiving a referral to an orthopaedic surgeon and 

actually receiving a TKA [13, 14]. 
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Covariates 

Age, sex, education, employment, income, marital status, and living situation were gathered at 

baseline.  Severity of the knee OA was assessed using the WOMAC index [3].  Summary scores 

range from 0 to 100, where higher scores indicate increased pain, stiffness, and functional 

limitations.  Both subscales of the Arthritis Self-Efficacy Scale also were measured [24].  The 

pain subscale measures patients’ confidence that they can manage arthritis-related pain (range, 5-

50), and the function subscale measures patients’ confidence that they can perform specific daily 

activities (range, 9-90).  Higher scores suggest greater self-efficacy.  Medical comorbidity was 

assessed using an interviewer-based modification of the Charlson comorbidity index (range, 0-

17) [8, 22].  Quality of life was assessed using the SF-12
®
 survey, version 2, from which the 

physical and mental component scores were calculated (range, 0-100) [36].  Higher scores 

indicate better health. 

Sample Size and Power 

The power analysis for patient treatment preference was based on binary logistic regression.  

With a total of 400 participants to be randomized, there was 80% power to detect absolute 

differences of at least 15% in patient preference between patients in the two groups.  This 

number of patients also allowed detection of a 10% difference in the proportion of referrals for 

surgery between the two study groups.   

Study Population 

A total of 1253 subjects were identified as potential candidates for the study (Fig. 1).  In all, 493 

black patients with chronic, frequent knee pain were randomly assigned to either the control (n = 

253) or treatment (n = 240) group.  Among the randomly assigned participants, 233 (92.1%) in 
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the control group and 220 (91.7%) in the treatment group actually received the allocated 

intervention.  No meaningful between-group differences were found for baseline age, sex, 

education, employment status, marital status, living situation, household income, OA disease 

severity by WOMAC, arthritis self-efficacy scores, comorbidities, and SF-12
®
 quality-of-life 

scores (Table 1).  

Statistical Analysis 

Demographic and clinical characteristics were compared by intervention group using t-tests for 

continuous variables and chi-square tests for categorical variables.   

Change in willingness to undergo TKA since baseline for each followup (ie, 2-week, 3-month, 

and 12-month postintervention) was assessed by comparing the proportion of participants who 

had increased willingness versus no change or decreased willingness.  Change in willingness was 

calculated by subtracting a participant’s coded score before the intervention from the 

postintervention score.  It then was dichotomized as increased willingness versus no change or 

decreased willingness.  Chi-square
 
tests were performed using available data from patients who 

completed each followup assessment.  To analyze the change in willingness of different patient 

groups (for descriptive purposes), chi-square tests were repeated after stratifying patients by 

recruitment site and sex.   

Referral to orthopaedics within 12 months after the intervention was modeled using logistic 

regression.  The initial model contained a treatment (vs control) group as the only predictor.  The 

dichotomized baseline willingness and key covariates determined a priori then were added to the 

initial model:  age, sex, education, and WOMAC index score.  Arthritis Self-Efficacy scores, 

Charlson comorbidity index score, and SF-12
®
 Physical and Mental Component scores 

subsequently were added.  To further analyze the effect of the intervention by different patient 
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groups, the proportion of patients who received a referral to orthopaedics by recruitment site and 

sex were compared using chi-square tests. 

On analyzing the effect of the intervention on the proportion of referrals, we included only the 

490 participants with nonmissing referral outcomes.  This analysis assumes that outcome data are 

missing completely at random.  Although a sensitivity analysis usually would be needed to 

explore the effect of departures from this assumption, with less than 1% missing data, this was 

not warranted since even the most biased imputation of referral outcomes would not alter our 

conclusions. 

Results 

Orthopaedic Referral 

At 12 months, 90 (36%) patients in the control group and 76 (32%) in the treatment group were 

referred to an orthopaedic surgeon (odds ratio [OR], 0.81; 95% CI, 0.56-1.18; p = 0.277).  The 

proportion of patients who received a referral did not differ by treatment group when stratified 

by recruitment site or sex (Table 2).  When adjusted for baseline willingness to consider TKA, 

age, sex, education, and WOMAC total score, there was no difference in receiving a referral 

between the two groups of patients (OR, 0.80; 95% CI, 0.55-1.18; p = 0.257) (Fig. 2).  When 

further adjusted for arthritis self-efficacy score, Charlson comorbidity score, SF-12
®
 physical 

health, and SF-12
®
 mental health scores, difference in the proportion of referrals between the two 

groups still was not different (OR, 0.83; 95% CI, 0.56-1.24;  p = 0.357).   

Willingness to Undergo Surgery  

At 2 weeks followup, there was no difference between the treatment and the control groups in 

terms of increased willingness to consider TKA relative to baseline (34% [67 of 200] of patients 
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in the treatment group and 33% in the control group [68of 208], respectively [OR, 1.06; 95% CI, 

0.70-1.60; p = 0.779]).   

 A higher proportion of patients also were willing to consider the procedure at the 2-week 

followup than at baseline in the control (77% [160 of 208] and 67% [170 of 253]; OR, 1.63; 95% 

CI, 1.07-2.47; p = 0.022) and treatment (79% [157 of 200] and 69% [164 of 237]; OR, 1.63; 95% 

CI, 1.05-2.51; p = 0.028) groups (Fig. 3).  Increase in willingness to undergo TKA also did not 

differ between the two groups at 3 months or 12 months (Table 3).   

Among patients recruited at a university clinic, the increase in willingness at the 3-month 

followup was greater for patients in the treatment group than for patients in the control group 

(37% [43 of 116] vs 25% [27 of 109]; OR, 1.84; 95% CI, 1.03-3.27; p = 0.038).  At the 12-

month followup, there was no difference between the groups (34% [35 of 104] vs 29% [31 of 

108]; OR, 1.30; 95% CI, 0.72-2.33; p = 0.383).  Change in willingness among patients from the 

VA clinic also did not differ by treatment group at the 2-week, 3-month, and 12-month 

followups (Table 3).  Among women, increase in willingness at the 3-month followup was not 

different among those in the treatment group or in the control group (38% [36 of 94] vs 26% [25 

of 96]; OR, 1.83; 95% CI, 0.98- 3.39; p = 0.056).  In general, change in willingness did not differ 

by treatment group at all followup times when men and women were analyzed separately (Table 

3).   

Discussion 

Several studies have documented racial variations in the use of TKA, with black patients having 

decreased likelihood of undergoing TKA than white patients [9, 21, 39].  Studies also have 

shown that racial differences in patient preference contribute to racial variations in the use of 

total joint replacement [13, 18, 19, 31].  How to best educate black patients about joint 
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replacement as a viable treatment option, determine if undergoing the surgical procedure is 

consistent with their goals and values, and improve their access to surgical evaluation is unclear.  

This randomized, controlled study examined the effect of an educational intervention (decision 

aid with counseling using motivational interviewing) on black patients with knee OA receiving a 

referral to orthopaedic surgery.  Although some study participants increased their willingness to 

undergo surgery, there were no differences between the treatment and control groups with 

respect to the number of referrals to orthopaedic surgery within 12 months.  

There are a few limitations to consider in interpreting our results.  Race was based on patient 

self-report, and there may be a discrepancy between self-identification and observer-reported 

race.  Yet, some consider self-reported race/ethnicity a better measure [38]. We did not evaluate 

nonsurgical treatments our study participants may have received.  Proportions of patients using 

these OA treatments might have differed by study group, potentially confounding the effects of 

the intervention on patient treatment preferences.  Race-related demographic and socioeconomic 

characteristics of patients also might have differed by study group.  Nonetheless, the 

randomization process helped ensure that characteristics that could confound our results were 

equally distributed.  The study design also could be a potential threat to the study’s internal 

validity.  As patients’ preferences were elicited at the 2-week and 3-month followups, these 

actions might have influenced receipt of referrals by patients in both study arms.  As a result, the 

effect of the treatment might have been negated.  There is, however, no compelling reason to 

believe that merely asking people about their preferences would significantly change their 

preferences.  We also followed patients for only 12 months.  Given the long-term trajectory of 

knee OA, it is conceivable a longer followup might have resulted in a higher number of referrals 

among those who received the intervention.  Finally, our intervention was brief and occurred 
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only once.  It is possible that a more-frequent intervention and better access to a decision aid for 

patients could result in greater improvement in patient preference toward joint replacement.     

As the intervention treatment did not improve patients’ willingness to consider TKA among 

those who completed followup, it was not surprising to find that the intervention also did not 

lead to an increased number of referrals for orthopaedic surgery.  In a study of patients with knee 

and hip OA at a  VA orthopaedic clinic, patient preferences had the most substantial effect on 

receiving a recommendation for total joint replacement [13].  The decreased likelihood of black 

patients receiving a recommendation for joint replacement compared with white patients in that 

study was largely explained by the lower preference for joint replacement among blacks.  

Moreover, in a study of Canadian patients with OA, patient preference for joint replacement was 

the strongest predictor of time to first arthroplasty [14]. 

Regardless, receiving a referral to a surgical specialist is likely dependent on the patient’s 

treatment preferences, the primary care provider’s management style, and the characteristics of 

the healthcare system.  Evidence suggests that race may affect providers’ conscious and 

unconscious beliefs about and expectations from patients [33, 34].  In turn, these beliefs might 

lead to biases in providers’ interpretation of symptoms and treatment decisions [6, 32, 33].  In 

many institutions, a primary care provider usually initiates the surgical referral for patients.  

Some patients could self-refer themselves to orthopaedic surgery.  Moreover, limited access to 

healthcare (e.g., limited medical insurance benefits) could discourage a patient from wanting a 

TKA or dissuade a primary care provider from giving a referral to a surgical specialist.   In short, 

physician-level and healthcare-level factors might play a part regarding whether a surgical 

referral is made, and our proposed intervention targeted only patient attitudes.     



Intervention for Access to Knee Replacement  

15 
 

The decision aid provided evidence-based information about knee OA and the different treatment 

options for the disease.  The motivational interviewing strategy assessed patient values and goals 

to help determine if surgery is the most appropriate treatment option.  It also helped patients 

tackle their views about TKA and taught them how to engage providers in addressing their 

arthritis symptoms.  In a small study of veterans [37], the combination of the Foundation for 

Informed Medical Decision-Making decision aid for OA and personalized arthritis report 

immediately improved willingness by black veterans to consider TKA, but did not increase 

willingness among white veterans.  The intervention also eliminated racial disparities in 

expectations regarding TKA outcomes.  In a previous study of only patients from VA clinics 

[17], we found that an intervention consisting of a decision aid and motivational interviewing 

increased willingness to consider TKA.   

There may be a few different reasons for the disparate outcomes related to treatment preferences 

between the current study and the VA studies.  There were patients with missing willingness data 

at different times.  Attrition bias could have affected our results.  Differences in patient 

population groups studied also might explain the varied results.  The previous investigations 

studied only veterans with knee OA [17, 37].  The current study sample consisted of mostly 

patients who received care in an academic center, along with veterans.  When stratified by 

recruitment site, the intervention improved willingness of patients from university clinics, yet it 

did not last beyond 3 months. This improvement in willingness among university clinic patients 

at 3 months might have been a type 1 error, a spurious finding.  Moreover, nearly all participants 

in the other studies were men, whereas 51% of randomized participants in the current study were 

women.  However, in this study, change in willingness to undergo TKA did not change by 

treatment group regardless of the sex of the patient.  Socioeconomic status profile, along with 
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beliefs, knowledge, and attitudes regarding TKA and knee OA also might differ between our 

study population and the VA study populations.  Such study group differences could contribute 

to varying responses to similar interventions.  Finally, the other studies were conducted at earlier 

times.  General attitudes and beliefs regarding TKA might have changed since then. 

In this large study of black patients with knee OA who were potential candidates for TKA, an 

educational intervention consisting of a decision aid supplemented by brief motivational 

interviewing was no better than a control treatment in improving the proportion of referrals to 

orthopaedic surgery or patient willingness to undergo joint replacement if recommended.  It is 

possible that these findings may be attributable to the performance of this particular intervention.  

A few studies have shown favorable benefits of implementing patient-targeted education tools, 

including decision aids, in patients with OA [17, 37].  Other tools that target patient knowledge, 

beliefs, and attitudes regarding surgical treatments for OA may be further developed and tested 

in the future.  It also is worthwhile to assess other means that may improve access of blacks to 

orthopaedic evaluations.  Enhancing the dynamics of the patient-provider relationship, advancing 

the knowledge of primary care providers on the benefits and risks of TKA, and increasing access 

to healthcare may help reduce disparities in the use of arthroplasty.    
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Tables 

Table 1. Baseline demographic and clinical characteristics of the study sample
*
 

 

Variable 

Control  

(n = 253) 

Treatment  

(n = 240) p value
†
 

Recruitment site, number (%) 

   University of Pennsylvania  

   University of Pittsburgh 

   Philadelphia Veterans 

Administration 

 

135 (53) 

16 (6) 

102 (40) 

 

131 (55) 

19 (8) 

90 (38) 

0.696 

Demographic characteristics
‡
 

   Age, years 61.14  7.86 62.02  8.09 0.224 

   Sex, number (%) male 124 (49) 118 (49) 0.973 

   Number (%) with less than high 

school education 

53 (21) 50 (21) 0.975 

   Number (%) currently working 56 (22) 48 (20) 0.562 

   Number (%) currently married 61 (24) 69 (29) 0.242 

   Number (%) living alone 111 (44) 112 (47) 0.560 

   Number (%) with annual 

household income less than USD 

15,000 

125 (54) 109 (49) 0.357 

 

Clinical characteristics 

   WOMAC  59.51  13.21 58.69  14.16 0.510 

   Arthritis Self-Efficacy Pain  25.31  10.28 26.43  10.19 0.231 

   Arthritis Self-Efficacy Function 52.21  18.25 55.28  17.99 0.061 

   Charlson corbidity index 3.33  2.22 3.07  2.05 0.182 

   SF-12 Physical component 31.00  9.79 32.58  9.79 0.085 

   SF-12 Mental component 45.96  8.99 46.19  8.47 0.775 

Number (%) willing to undergo 

TKR
§
 

170 (67) 164 (69) 0.634 

TKR = total knee replacement; 
*
except where indicated otherwise, values are mean  SD;  

†
t-tests for continuous variables, chi-square tests for categorical variables; 

‡
there were slight 

variations in the number of patients who provided information for some of the demographic 

characteristics. Most had two or fewer patients missing data. The income variable had the highest 

number of patients with missing data (39 subjects did not provide responses);
§
willingness to 

undergo TKR = willing if participant response was “probably willing” or “definitely willing”. 
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Table 2.  Patients referred to an orthopedic surgeon at 12 months by treatment group, stratified by 

recruitment site and gender 

 Control 

No. (%) 

Treatment 

No. (%) 

P-value* 

Recruitment Site 

   University Clinic 48 (32) 42 (28) 0.496 

   VA Clinic 42 (41) 34 (38) 0.631 

Gender 

   Male 51 (41) 43 (37) 0.455 

   Female 39 (30) 33 (27) 0.606 

 

* χ
2
 tests 
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Table 3. Change in willingness by treatment group
*
 

  

 

Control 

 

Treatment 

 

OR  

(95% CI) 

P-value† 

All patients 

No. (%) increased at 2 weeks 68/208 (33) 67/200 (34) 1.06 

(0.70-1.60) 

0.779 

No. (%) increased at 3 months 52/203 (26) 64/197 (33) 1.43 

(0.93-2.21) 

0.107 

No. (%) increased at 12 months 51/191 (27) 49/174 (29) 1.10  

(0.70-1.75) 

0.679 

University clinic patients 

No. (%) increased at 2 weeks 34/114 (30) 41/118 (35) 1.29 

(0.74-2.24) 

0.373 

No. (%) increased at 3 months 27/109 (25) 43/116 (37) 1.84 

(1.03-3.27) 

0.038 

No. (%) increased at 12 months 31/108 (29) 35/104 (34) 1.30 

(0.72-2.33) 

0.383 

VA clinic patients 

No. (%) increased at 2 weeks 34/94 (36) 26/82 (32) 0.83 

(0.45-1.56) 

0.573 

No. (%) increased at 3 months 25/94 (27) 21/81 (26) 0.98 

(0.50-1.93) 

0.959 

No. (%) increased at 12 months 20/83 (24) 14/70 (20) 0.80 

(0.37-1.74) 

0.576 

Male patients 

No. (%) increased at 2 weeks 36/109 (33) 33/102 (33) 0.98 

(0.55-1.75) 

0.957 

No. (%) increased at 3 months 27/107 (25) 28/103 (27) 1.12 

(0.61-2.08) 

0.717 

No. (%) increased at 12 months 23/99 (23) 18/89 (20) 0.85 

(0.42-1.71) 

0.648 

Female patients 

No. (%) increased at 2 weeks 32/99 (32) 34/98 (35) 1.15 

(0.63-2.08) 

0.649 

No. (%) increased at 3 months 25/96 (26) 36/94 (38) 1.83 

(0.98-3.39) 

0.056 

No. (%) increased at 12 months 28/92 (30) 31/85 (37) 1.36 

(0.73-2.55) 

0.335 

*
 Change in willingness was assessed relative to baseline. The change in willingness was 

dichotomized as increased willingness versus no change or decreased willingness. The number 

of patients who completed follow-up was different at each time.  

†χ
2
 tests 
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Figures 

 

Fig. 1 The flow diagram shows the steps that were used for patient selection and group analysis. 
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Fig. 2  The graph shows the odds ratios of referral to an orthopaedic surgeon at 12 months 

postintervention in unadjusted and adjusted models.*Unadjusted and adjusted odds ratios (95% 

CI) with the control group as the reference group; †key covariates:  age, sex, education, 

WOMAC; ‡all covariates:  key covariates plus Arthritis Self-Efficacy Function score, Charlson 

comorbidity score, and SF-12 Physical and Mental component scores. 
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Fig. 3 The bar graph shows the observed proportions of patients willing to consider TKA across 

groups and times. The number of patients who completed the willingness question was different 

each time:  at baseline, 490; at 2 weeks, 408; at 3 months, 400; and at 12 months, 365. 

 


