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Abstract

Background Despite widely reported success associated

with hip and knee replacements, some patients remain

dissatisfied with their outcomes. Patient activation, an in-

dividual’s propensity to engage in adaptive health

behaviors, has been measured as a potentially important

factor contributing to health outcomes, cost, and patient

experience of care. However, to our knowledge, it has not

been studied in patients undergoing total joint arthroplas-

ties (TJAs).

Questions/purposes We wanted to determine whether

patients with higher activation scores would experience (1)

greater resolution of pain and improved activity, (2) greater

improvements in postoperative physical and mental health,

and (3) greater patient satisfaction after primary THA or

TKA.

Methods We approached 174 patients and enrolled 135

who were undergoing primary THA or TKA at one of two

hospitals between January 2013 and May 2014. Patient

Activation Measure (PAM) scores were obtained preop-

eratively and patient-reported outcomes were assessed and

completed for 125 patients pre- and postoperatively at the

6- or 12-month visit. We assessed pain and activity with

the Hip Disability and Osteoarthritis Outcome Score

(HOOS), Knee Injury and Osteoarthritis Outcome Score

(KOOS), and University of California Los Angeles

(UCLA) activity scores. We measured physical and mental

health by calculating SF12v21 scores and measured pa-

tient satisfaction with the Hip and Knee Satisfaction Scale

(HKSS). Linear regression models were used to test the
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association between baseline PAM and postoperative pa-

tient-reported outcomes.

Results Overall, patients with a higher baseline PAM

score experienced better pain relief using the HOOS/KOOS

pain scores (R2 = 0.311, p = 0.048) and symptoms using

the HOOS/KOOS symptom scores (R2 = 0.272,

p = 0.021). In addition, higher PAM scores were associ-

ated with better postoperative mental health using the

SF12v21 (R2 = 0.057, p\ 0.001), but were not associ-

ated with higher physical health (R2 = 0.176, p = 0.173).

Finally, higher PAM scores were associated with having

greater postoperative satisfaction after surgery using the

HKSS questionnaire (R2 = 0.048, p = 0.023).

Conclusions Higher preoperative patient activation was

associated with better pain relief, decreased symptoms,

improved mental health, and greater satisfaction after TJA.

Future efforts should be aimed at studying if improving

patient activation before surgery results in better patient-

reported outcomes after elective THA or TKA.

Level of Evidence Level II, prognostic study.

Introduction

It has been documented that a total joint arthroplasty (TJA)

is an effective procedure for improving health-related

quality-of-life dimensions for patients who have disabling

arthritis of the hip and knee [10, 35]. However, despite

these benefits, rates of patient satisfaction have been shown

in some series to be less the 85% [1, 5, 9, 20, 36, 44].

Recently estimated projections for total joint replacements

predict 511,837 (413,092–610,583) primary THAs and

1,375,574 (1,193,173–1,557,975) primary TKAs by 2020

[21], which could result in a substantial number of patients

who are dissatisfied. Evidence to date shows the impor-

tance of biomedical, behavioral, and social factors on

recovery after TJA, but these factors do not fully account

for the variability in outcomes [25–27, 31, 35]. Patient

activation has been defined as an individual’s propensity to

engage in adaptive health behavior that may lead to im-

proved outcomes. Patient activation has been measured as a

potentially important factor in contributing to health out-

comes, cost, and patient experience of care [14, 18, 42],

however to our knowledge, it has not been studied as a

possible predictor of postoperative patient-reported out-

comes after TJAs. Patient activation differs from

compliance as the patient is managing his or her own health

a majority of the time. An activated patient is one who is

armed with the skills, knowledge, and motivation to be an

effective member of the healthcare team [42]. Using the

Patient Activation Measure (PAM) we sought to under-

stand if the influence of psychological factors (optimism,

hope, self-efficacy, and locus of control) and personal

competencies, such as condition-specific knowledge, result

in individuals having better functional outcomes after TJA.

The purpose of our study was to determine if an association

existed between preoperative patient activation and patient-

reported outcomes of pain relief, activity, physical and

mental health, and satisfaction in a cohort of individuals

after primary THA or TKA. We hypothesized that patients

with a higher activation score would experience (1) greater

resolution of pain and improved activity, (2) greater im-

provements in postoperative physical and mental health,

and (3) greater patient satisfaction after primary THA or

TKA.

Methods

All patients scheduled to undergo a primary THA or TKA

at the University of California, San Francisco (UCSF)

Medical Center from January 2013 through July 2013 and

Harbor-UCLA Medical Center from March 2013 to Jan-

uary 2014 were eligible for recruitment in our study. Our

inclusion criteria were that patients be at least 18 years old,

with advanced arthritis refractory to conservative man-

agement, and who had no prior arthroplasty in the same

joint. During the study period we approached 174 patients

between the two sites to participate in the study. A total of

135 patients consented, completed our preoperative ques-

tionnaire, and met our inclusion criteria. Of the 135 initial

patients, 125 completed followup 6- or 12-month patient-

reported outcome surveys. A total of 7% of our patients (10

of 135) were lost to followup.

A general demographic questionnaire was used to assess

age, sex, education, employment status, and medical/sur-

gical history of the participating patients. The 125 patients

were predominately women 60% (75 of 125), with a mean

age of 64 (± 10) years, 56% (71 of 125) had a TKA, and

64% (72 of 125) were currently not working or were retired

(Table 1).

Patient Activation

Patient activation was measured using the PAM, a 13-item,

patient-completed questionnaire for evaluating self-concept

as a manager of one’s own health [17]. The PAM addresses

key psychological factors and personal competencies. The

validity of the scale has been established through correlation

with key clinical indicators, such as overall health status and

self-management behaviors [18]. Scores on the PAM are

continuous measures ranging from 0 (no activation) to 100

(high activation) [18]. The questionnaire was given to pa-

tients during their preoperative clinic visit. We used the

Charlson Comorbidity Index as a scoring tool to evaluate
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patients’ overall health and to assist with risk adjustments for

comorbid conditions [3, 7, 32]. Pain, activity, and physical

andmental health were evaluatedwith theHipDisability and

Osteoarthritis Outcome Score (HOOS) [30], or Knee Injury

and Osteoarthritis Outcome Score (KOOS) [34], the

University of California, LosAngeles (UCLA) activity score

[41], and the SF12v21 [19].

Patient pain and activity were assessed with the HOOS

and KOOS questionnaires and the UCLA activity scores.

The HOOS and KOOS questionnaires measure patient-re-

ported outcomes in five separate subscales related to the

hip and knee (pain, symptoms, activity of daily living,

sport and recreation function, and hip or knee-related

quality of life) [30, 33]. The UCLA activity score was used

to assess patient self-reported level of activity [41, 46].

Physical and mental health of the patient were assessed

with the SF12v21 [29]. The SF12v21 is a generic measure

of health-related quality of life that measures how indi-

viduals value their current physical and emotional health

states [29].

Patient recovery after surgery was assessed with the same

measures of pain, activity level, and physical and mental

health used preoperatively. In addition, at postoperative visits,

we measured patient satisfaction using the Hip and Knee

Satisfaction Scale (HKSS) which evaluates patient satisfac-

tion through questions regarding pain relief and function [5,

22, 24]. All patients enrolled in the study were given the

above-mentioned questionnaires and asked to complete them

at their 6-week, 6-month, or 12-month followup.

Data were analyzed to compare changes in disability and

functional status as a function of patient activation. Demo-

graphics and initial functional scoreswere comparedacross the

activation groups at baseline using chi-square tests for cate-

gorical variables and ANOVA with multiple comparisons for

continuous variables (Appendix 1. Supplemental materials are

available with the online version of CORR1). Correlations

between activation scores and the outcome variables were

calculated. Patient outcomes (HOOS, KOOS, SF12v21,

UCLA activity score, and HKSS questionnaires) at baseline

and 6- or 12-month followup were compared using ANOVA

withmultiple comparisons (Table 2).We found differences in

the patient-reported outcomes between the two study sites and

between THA and TKA (Appendix 1. Supplemental materials

are available with the online version of CORR1), however the

study was not designed or powered to detect any difference,

therefore we pooled the groups. General linear models with

repeated measures were used to test the association between

patient activation and patient-reported pain and functional

outcomes with time. We identified the Charlson Comorbidity

Index as a confounding variable and controlled for it in our

general linear model. We assessed hip and knee disability,

activity level, and physical and mental health compared with

patient activation. Statistical significance was based on an a
level of 0.05, corrected for multiple comparisons when more

than two groups were compared.

The preoperative PAM scores did not follow the normal

distribution seen in previous studies [17, 37, 38] which re-

ported, on average, amean of 60 ± 18 and range of 20�100;

our average PAM score was 80 ± 16 (range, 19�100).

Our study was reviewed and approved by the Institu-

tional Review Board at UCSF and Harbor-UCLA Medical

Center as a joint study. All research occurred in private

settings and information that was shared was anonymous

with deidentified patient information.

Results

Pain and Activity

Higher PAM scores were associated with greater pain relief

and improved activity using HOOS and KOOS pain scores

Table 1. Patient demographics

Parameter Overall values (n = 125)

Age, mean years ± SD 63.5 ± 9.7

Sex, % (n)

Females 60.0 (75)

Males 40.0 (50)

THA 43.2% (54)

TKA 56.8% (71)

Charlson Comorbidity

Index, grade, % (n)

0 58.5 (72)

1 19.5 (24)

2 11.4 (14)

3 4.9 (6)

4 2.4 (3)

5 2.4 (3)

6 0.8 (1)

Education, % (n)

8th grade or less 6.9 (7)

Some high school 8.8 (9)

High school degree 13.7 (14)

Some college 20.6 (21)

College degree (4-year) 19.6 (20)

Postgraduate degree 30.4 (31)

Employed, % (n) 35.7 (40)

Unemployed, % (n) 64.3 (72)

UCSF Medical Center 73.6% (92)

Harbor-UCLA Medical Center 26.4% (33)

Active smoker 96.0% (5)

UCSF = University of California San Francisco; UCLA = Univer-

sity of California Los Angeles.
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Table 2. Postoperative change in scores

Scoring system Mean difference 95% CI of the difference p value

Lower Upper

UCLA Activity Score �0.991 �1.275 �0.707 \ 0.001

SF12v21 Physical Score �10.672 �12.601 �8.743 \ 0.001

SF12v21 Mental Score �1.952 �4.216 0.313 0.090

HOOS/KOOS Symptom Score �36.283 �40.467 �32.099 \ 0.001

HOOS/KOOS Pain Score �40.135 �44.234 �36.036 \ 0.001

HOOS/KOOS Sports and Recreation score �34.658 �40.703 �28.613 \ 0.001

HOOS/KOOS QOL Score �42.521 �47.274 �37.769 \ 0.001

HOOS/KOOS WOMAC Score �37.268 �41.043 �33.493 \ 0.001

UCLA = University of California Los Angeles; HOOS = Hip Disability and Osteoarthritis Score; KOOS = Knee Injury and Osteoarthritis

Outcome Score; QOL = Quality-of-Life; WOMAC = Western Ontario and McMaster Universities Arthritis Index.

Table 3. General linear model of patient activation

Dependent variables SD p value R-square

Satisfaction score

Charlson Comorbidity Index 13.872 0.311

Patient Activation Measure Score 1.099 0.023 0.048

HOOS/KOOS WOMAC Score

Charlson Comorbidity Index 16.247 0.084

Patient Activation Measure Score 1.275 0.078 0.294

HOOS/KOOS Quality of Life Score

Charlson Comorbidity Index 18.680 0.798

Patient Activation Measure Score 1.472 0.988 0.293

HOOS/KOOS Sports and Recreation Score

Charlson Comorbidity Index 21.466 0.919

Patient Activation Measure Score 1.687 0.985 0.193

HOOS/KOOS ADL Score

Charlson Comorbidity Index 17.169 0.294

Patient Activation Measure Score 1.334 0.079 0.255

HOOS/KOOS Pain Score

Charlson Comorbidity Index 16.855 0.080

Patient Activation Measure Score 1.315 0.048 0.311

HOOS/KOOS Symptoms Score

Charlson Comorbidity Index 16.678 0.079

Patient Activation Measure Score 1.315 0.021 0.272

SF 12v21 Mental Score

Charlson Comorbidity Index 8.889 0.515

Patient Activation Measure Score 0.687 \ 0.001 0.057

SF12v21 Physical Score

Charlson Comorbidity Index 7.947 0.033

Patient Activation Measure Score 0.628 0.173 0.176

UCLA Activity Score

Charlson Comorbidity Index �1.432 0.942

Patient Activation Measure Score 32.454 0.099 0.062

PAM = Patient Activation Measure Score; ADL = activities of daily living; HOOS = Hip Disability and Osteoarthritis Outcome Score;

KOOS = Knee Injury and Osteoarthritis Outcome Score; WOMAC = Western Ontario and McMaster Universities Arthritis Index.
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and HOOS and KOOS symptom scores. The change in pre-

operative HOOS and KOOS pain subscale to postoperative

pain subscale score was mean 40 (95% CI, 36–44,

p\ 0.001) (Table 2). In our multiple linear regression

model patients with higher PAM scores had higher HOOS

and KOOS pain scores (R2 = 0.311, p = 0.048; Table 3) at

their 6- or 12-month followup. For every 1 unit increase in

PAM score, the pain score improved by 0.20 (Fig. 1). Higher

PAM scores also were associated with fewer patient-re-

ported difficulties with walking and grinding of the joint

using the HOOS and KOOS symptoms score. The change

from preoperative HOOS and KOOS symptom score to

postoperative symptom score was mean 36 (95% CI, 32–40;

p\ 0.001) (Table 2). In our multiple linear regression

model, the PAM was associated with higher HOOS and

KOOS symptom scores (R2 = 0.272, p = 0.021) (Table 3).

For every 1 unit increase in PAM score, HOOS and KOOS

symptom scores increased by 0.16 (Fig. 2). However, we did

not find higher PAM scores were associated with an im-

provement in HOOS and KOOS activities of daily living

score (R2 = 0.255, p = 0.079), sports and recreation

score (R2 = 0.193, p = 0.985, or quality of life score

(R2 = 0.293, p = 0.988). A higher PAMwas not associated

with patients having higher patient-reported activity with the

UCLAactivity score (R2 = 0.062, p = 0.099). Therewas an

overall improvement in the UCLA activity score between

preoperative and postoperative scores (1.0; 95% CI, 1.3–

0.71; p\ 0.001) (Table 2). A portion of the variation seen in

the HOOS and KOOS pain and symptom scores is at-

tributable to preoperative PAM scores.

Physical and Mental Health

Higher patient activation scores were associated with

higher postoperative mental health scores using the

SF12v21 mental health score, however we did not find an

association with an improvement in postoperative physical

health on the SF12v21 physical health score. The mean

change in SF12v21 mental health score from preoperative

to postoperative was 2.0 (95% CI, 0.3–4.2; p = 0.09)

(Table 2). Higher PAM scores were associated with higher

SF12v21 mental health scores at 6 or 12 months postop-

eratively (R2 = 0.057, p\ 0.001) (Table 3). For every 1

unit increase in PAM scores, mental health scores im-

proved by 0.26 (Fig. 3). A portion of the variation seen in

SF12v21 scores is attributable to preoperative PAM

scores. The mean change in preoperative SF12v21 physi-

cal health score to postoperative health score was 10.6

(95% CI, 8.7–12.6; p\ 0.001) (Table 2). Higher PAM

Fig. 1 The independent effect of the PAM as a function of the HOOS and KOOS Pain Scores is shown. PAM = Patient Activation Measure;

HOOS = Hip Disability and Osteoarthritis Score; KOOS = Knee and Osteoarthritis Outcome Score; blue line = Regression model.
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scores were not associated with better physical health using

the SF12v21 physical health score (R2 = 0.176,

p = 0.173) (Table 3). Therefore, patients with a higher

patient-activation score did not have a higher postoperative

physical health score at their 6- or 12-month followup.

Patient Satisfaction

Higher patient activation scores were associated with

higher postoperative patient satisfaction using the HKSS

questionnaire. The average patient satisfaction score post-

operatively was 91(± 13). In our multiple linear regression

model higher PAM scores were associated with higher

patient satisfaction (R2 = 0.048, p = 0.023) (Table 3). For

every 1 unit increase in PAM, satisfaction scores increased

by 0.06 (Fig 4). A small portion of the variation seen in the

HKSS is explainable by the preoperative PAM score.

Discussion

Some patients have unexpectedly poor self-reported out-

comes and unmet expectations after TJA [25–27, 31, 35].

Patient activation is one measure that has been studied

preliminarily in patients with chronic disease and found to

influence patient outcomes and experiences, however, to

our knowledge, it has not been studied in TJAs. The PAM

is an easy-to-use survey that could help explain why some

patients have better outcomes than others. In our study, we

found that patients with higher PAM scores had better pain

relief, decreased symptoms, improved mental health, and

higher satisfaction after TJA.

There were several limitations to our study. First, our

patients had amuch higher patient-activation scoremean and

smaller variation than previously reported [17]. This small

range of PAM scores ultimately limited our ability to per-

form a largemultivariate regressionmodel as the inclusion of

every variable maximizes standard errors and masks the ef-

fect of the PAM. The PAM is a self-assessment product

preliminarily validated in 2004 and was shown to be a good

measure of psychometric properties [18]. However activa-

tion and psychometric testing may be difficult to assess in a

preoperative surgical setting. It is possible our elevated PAM

score mean was a result of our study design, as we admin-

istered the PAM questionnaire after patients were scheduled

for surgery. It is possible that patients completed the ques-

tionnaire attempting to convince their surgeon or themselves

Fig. 2 The independent effect of the PAM as a function of the HOOS and KOOS Symptom Scores is shown. PAM = Patient Activation

Measure; HOOS = Hip Disability and Osteoarthritis Score; KOOS = Knee and Osteoarthritis Outcome Score; blue line = Regression model.
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of their personal health engagement. It also is possible that a

physician may have referred patients whom they considered

better candidates for surgery (that is, patients with higher

activation). Our results did not follow the typical four stages

of activation seen in other studies [14, 34, 35], although our

regression model showed patients with higher activation had

higher postoperative patient-reported outcomes. Second,

there are multiple confounding variables we did not measure

that could influence postoperative patient-reported out-

comes. Total joint replacements are influenced by many

complex factors including demographic or comorbid con-

ditions, preoperative joint conditions, surgical factors,

postoperative rehabilitation, and complications after sur-

gery. We measured multiple demographic characteristics in

our analysis and used the Charlson Comorbidity Index as a

tool to risk adjust for comorbid conditions. This study was

performed at two medical centers by five different arthro-

plasty surgeons, thus we could not control surgical factors

(ie, implants, surgical time, resident involvement) or post-

operative rehabilitation protocols. In addition, 6 to

12 months followupmay be considered too early to seemany

of the long-term complications that occur after a TJA.

However, our model fit was good despite omissions indi-

cating that our simplified model adequately explained a

portion of the variability for our postoperative outcomes.

Third, although the self-administered HKSS is validated

[24], the methods used in its validation study were not strong

and its correlations with the WOMAC were not robust.

Nonetheless the HKSS has been reported in multiple studies

and seems to be accepted [5, 13, 24, 39, 43]. Fourth, our

primary endpoint was measured at 6 or 12 months; a

6-month followup could be too early in terms of patient re-

habilitation and recovery to see full improvements after

surgery. Thismay be one of the reasonswe did not observe an

improvement in UCLA activity score and HOOS and KOOS

scores for activities of daily living and sports and recreation.

In the shorter term, patients are likely to have pain relief but it

may take 6 months to a year or longer to regain full function,

completely return to work, and resume normal activities of

daily living. Finally, our sample was drawn from two aca-

demic institutions in their specialty-specific arthroplasty

clinics. Patients who present to these institutions and sub-

specialty clinics may not be typical of patients from a

community setting.

Patient activation has been shown to improve an indi-

vidual’s health outcome in medical or nonsurgical fields, as

individuals with higher activation are more likely to avoid

health-damaging behavior, engage in regular self-monitor-

ing at home, and have increased medication adherence [12,

16, 17, 28, 42]. In 2011, Skolasky et al. [38] reported that

patient activation was associated with better recovery after

an orthopaedic procedure (lumbar spine surgery) and

Fig. 3 The independent effect of the PAM as a function of the SF12v21Mental Health Score is shown. PAM = Patient Activation Measure;

blue line = Regression model.
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suggested that the PAM may be used as a tool to identify

patients who are at risk for a poor outcome. Patient activa-

tion also has been shown to correlate with increased

participation and engagement in physical therapy [37], an

important component of postoperative THA- and TKA-care

protocols. Previous investigators have reported that patients

who are highly activated endorse better care experiences

compared with their less-activated colleagues who see the

same provider [14]. It is thought that highly activated pa-

tients will have the skills and confidence to get the outcomes

they need from their physician. Thus, our study further

strengthens the relationship between patient activation and

postoperative patient-reported outcomes for orthopaedic

procedures such as TJA.

Patients who describe their health as fair or poor or with

higher levels of depression are more likely to have worse

outcomes and satisfaction after TJA [4, 13]. The additional

information provided by patient activation and its asso-

ciation with functional outcomes after TJA is a novel

contribution. The PAM has the potential to be incorporated

in routine orthopaedic practices to assist with measuring

the psychometric and personal competencies of a patient.

These traits may affect willingness to participate in reha-

bilitation [37] and correlate with outcomes after surgery.

With more value being placed on patient-reported out-

comes to measure quality and effectiveness of healthcare

interventions [2, 6], orthopaedic surgeons may need to

consider all variables that may affect patient-reported

outcomes. In addition, the move toward new payment

models that incentivize value over volume eventually

might require orthopaedists to build shared decision mak-

ing and other patient-focused care models to promote

patient engagement in their practices [45]. New research

has shown that interventions directly targeting patient ac-

tivation have led to improved adoption of positive health

behaviors in patients regardless of their socioeconomic

status or medical comorbidites [8, 11, 15, 23, 40]. Thus,

future research should be focused on evaluating if in-

creasing a patient’s activation actually improves their

recovery, behavior, and patient-reported outcomes after

orthopaedic surgery.
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