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Abstract
Our objective was to examine the impact of a videobooklet patient decision aid supplemented by
an interactive values clarification exercise on decisional conflict in patients with knee
osteoarthritis (OA) considering total knee arthroplasy. 208 patients participated in the study (mean
age 63 years; 68% female; 66% White). Participants were randomized to 1 of 3 groups: (1)
Educational booklet on OA management (control); (2) Patient decision aid (videobooklet) on OA
management; and (3) Patient decision aid (videobooklet) + adaptive conjoint analysis ACA tool.
The ACA tool enables patients to consider competing attributes (i.e. specific risks/benefits) by
asking them to rate a series of paired-comparisons. The primary outcome was the decisional
conflict scale ranging from 0 to 100. Differences between groups were analyzed using analysis of
variance (ANOVA) and Tukey's honestly significant difference tests. Overall, decisional conflict
decreased significantly in all groups (p<0.05). The largest reduction in decisional conflict was
observed for participants in the videobooklet decision aid group (21 points). Statistically
significant differences in pre vs. post-intervention total scores favored the videobooklet group
compared to the control group (21 vs. 10) and to the videobooklet plus ACA group (21 vs. 14;
p<0.001). Changes in the decisional conflict score for the control compared to the videobooklet
decision aid + ACA group were not significantly different. In our study, an audiovisual patient
decision aid decreased decisional conflict more than printed material alone, or than the addition of
a more complex computer-based ACA tool requiring more intense cognitive involvement and
explicit value choices.

Current treatments for knee osteoarthritis (OA) alleviate symptoms, but do not affect disease
progression. For patients with pain and disability unresponsive to medical treatment, total
knee arthroplasty (TKA) results in substantial pain relief and functional improvement.1 In
2006, the rate of TKA in the US was more than double that of the previous decade,2 and is
expected to continue to rise with advanced aging of the population.3

Despite its benefits, TKA is not without risks. Perioperative complications can occur, and
furthermore, prosthesis failure may require surgical revision. Because TKA is an elective
procedure and patients must carefully weigh potential benefits and risks, the decision-
making process is complex and uncertainty is common. Decisions are strongly related to
patients' pre-existing preferences and values and the patient-physician relationship.4,5

Furthermore, some groups such as African Americans and older patients are less likely to
choose surgery over conservative therapy.6-10 Qualitative research has demonstrated that
patients' misperceptions of surgery in general, misunderstanding of the etiology of OA and
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its progressive nature, low expectations of TKA outcomes and fear of surgical complications
all influence patients' preferences for this procedure. 5,11-13

Clear communication between the patient and physician leading to mutual understanding of
the risks and benefits of treatment options for OA increase patient confidence and may lead
to higher satisfaction with decision.13 However, the clinical encounter is usually short, and
often there is not sufficient time to discuss in-depth the complex issues that patients must
understand to clarify their values and make a decision. Patient decision aids can reduce the
level of uncertainty or ‘decisional conflict’.14 These tools increase patients' knowledge about
the risks and benefits of therapeutic alternatives, help them clarify their values and
preferences, and prepare them for the encounter with their physician and deciding on a
course of action.14,15

Conjoint analysis has been used for over a decade to explore patient preferences in
healthcare.16 This approach enables patients to evaluate tradeoffs between two or more
scenarios which present different levels of attributes (risks and benefits) related to the health
or therapeutic problem presented to them. Adaptive conjoint analysis (ACA) is a specific
type of conjoint analysis that has been explored extensively by Fraenkel et al. to describe
patient preferences and values impacting decision-making in rheumatic conditions.17-19

ACA collects and analyzes preference data using an interactive computer program
(Sawtooth Software ®). ACA is unique in that it uses an individual respondent's answers to
update and refine questions through a series of paired-comparisons (see Figure 1). In
addition, because it forces respondents to cognitively engage in the choice between
alternatives with competing risks and benefits, it is considered a values clarification exercise
of the various attributes pertinent to the decision. The assumption is that the interactive
exercise provides the patient with a “deeper insight into his or her own constellation of
decision-relevant values.”20

We conducted a prospective, three arm randomized controlled trial (RCT) to compare ACA
coupled with a videobooklet patient decision aid to the videbooklet alone and to standard
educational materials regarding patients' decisional conflict associated with TKA for knee
OA.

Methods
Participant recruitment

Participants were recruited using multiple methods including advertisements in several local
newspapers, on Facebook®, and by contacting participants of a previous research study.
Participants were considered eligible if: (i) a physician had told them they had OA of the
knee diagnosed with an X-ray at least two years before screening; (ii) their knee OA
interfered with their activities of daily living; (iii) they experienced pain (at least 4 on a 1-10
scale) on most days in the last 3 months; and (iv) they had ever considered or talked to a
doctor about TKA. Patients were excluded if they had rheumatoid arthritis, had not had X-
rays of their knees, had undergone TKA or were currently scheduled for TKA, if they were
not comfortable reading and communicating in English, or if they were not comfortable
answering questions on a computer using a mouse. After providing informed consent
patients were scheduled to participate in the trial. The study was approved by the
Institutional Review Board of the University of Texas MD Anderson Cancer Center and
Baylor College of Medicine.

ACA Program
Eight attributes were selected via consensus by two rheumatologists (MSA and LF) to
evaluate patient preferences for TKA surgery. Characteristics of attributes associated with
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TKA were then reviewed in the literature to determine four levels for each characteristic
chosen (Table 1). Characteristics of knee pain and function were derived from items from
the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC),
specifically ‘having little or no pain when you walk,’ ‘having little or no pain at night,’ and
‘being able to do activities like shopping or golfing with little or no difficulty.’ Due to recent
research regarding the presentation of risk perception,21-23 we utilized frequency format to
describe risk and added verbal descriptions generating a combined frame presented in the
introduction and continued throughout the program. In addition, we utilized visual
pictographs to enable understanding of risk and generate affective response.

Patients were first presented with a list of the eight characteristics and were told to choose
only one as being the most important thing to them ‘when thinking about knee replacement
surgery.’ They then were led to a screen where they ranked each of the seven other attributes
on a scale from 1-10 (‘not nearly as important’ to ‘just as important’) compared to the first
chosen attribute.18 These rankings are used by the software to generate an initial estimate of
each subject's values. Next participants were presented with two treatment choices
(described to be ‘exactly the same except for the differences [provided]’) and asked to select
their preference (weighted scale ranging from ‘strongly prefer left’ to ‘strongly prefer right’)
(See Figure 1). Each treatment option provided was described with the same two attributes
at two different levels. Lastly, participants were presented with results of the program's
calculation of how important each fact was to them. These were presented with bar graphs,
the longer bars representing increased importance (See example Figure 2). These results
were explained by the research assistant, printed and given to the participants.

We also examined the participants' preferred treatment before and after the intervention. We
generated a dichotomized variable indicating certainty in treatment choice (i.e. chose
preferred treatment as ‘knee replacement surgery’ or ‘pills and physical therapy’ versus
‘unsure’).

Procedures
Study participants were randomized into one of the three intervention arms using a
computer-generated random list with unequal blocks, and numbered, sealed, opaque
envelopes to ensure allocation concealment. Patients were randomized after completing the
baseline assessment, and only then was the assigned envelope opened to allocate patient to
group.

Subjects randomized to Group 1 (“Control”) were given a printed booklet about treatment
choices for knee OA, including medical management and surgery published by the National
Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS).24 Participants were
asked to read the booklet which took approximately 20 minutes.

Subjects randomized to Group 2 (“Videobooklet”) were given a videobooklet decision aid
developed by Health Dialog with the Foundation for Informed Medical Decision-Making
(FIMDM) entitled “Treatment Choices for Knee Osteoarthritis” including a DVD and a
booklet to follow along while viewing the DVD. The Shared Decision-making® video was
approximately 45 minutes long and meets criteria created by the International Patient
Decision Aids Standards (IPDAS) Collaboration in the areas of content, development
process and effectiveness.25

Subjects randomized to Group 3 (“Videobooklet + ACA”) were given the same
videobooklet decision aid to watch and read first. Afterwards they received a brief training
session regarding the computer-based ACA tool and then completed the ACA tool, which
took an additional 15 minutes.
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On the day of the scheduled intervention, after randomization, participants assigned to the
control group were taken to a room where they were provided with the educational book and
upon completion of the reading they completed the post-intervention questionnaires.
Participants in the videobooklet and videobooklet+ACA groups remained together and
viewed the video. Once the video was finished, the groups were again divided and the
videobooklet group was taken to a separate room where they completed their post-
intervention questionnaires. The videobooklet+ACA group was given instruction on the
ACA program by the study coordinator. A demo ACA program using the same instructions
and introduction screens as the program used by the individual patients was presented to the
participants while the coordinator explained the exercise. Participants were allowed to ask
questions about the program during the demo. Upon completion of the demo, participants
were led to individual computers, where they completed the ACA program on their own.
The study coordinator was available to answer questions about use. After participants
completed the program, they were given post-intervention questionnaires to complete.

Measures
Primary Outcome Measure—The decisional conflict scale developed by O'Connor was
adapted for knee OA to evaluate participants' uncertainty with their treatment options.15

Patients were first asked ‘which treatment option they preferred: knee replacement surgery;
pills and physical therapy, possibly occasional knee joint injections; or unsure.' The total
score ranges from 0 (no decisional conflict) to 100 (extremely high decisional conflict). The
decisional conflict scale has five 0-100 subscales: (i) uncertainty, (ii) informed, (iii) values
clarity, (iv) support; and (v) effective decision. For all subscales higher scores indicate
greater decisional conflict. The decisional conflict scale was administered before the
intervention and immediately after. O'Connor has generated thresholds of meaningful
differences. A score of less than 25 of 100 is ‘associated with implementing decisions’ and a
score greater than 37.5 of 100 is ‘associated with decision delay or feeling unsure about
implementation.’ The total score was used as the primary outcome measure, and the
subscale scores were used as secondary outcome measures.26

Covariates—Demographic information collected included self-reported age, race/
ethnicity, gender, education, marital status and employment status. Comorbidities were
assessed using participants' self-reported checklist of conditions generated from the
conditions present in the Charlson comorbidity index.27 Body mass index (BMI) was
calculated from self-reported height and weight. The Knee injury and Osteoarthritis
Outcome Score (KOOS) was utilized to measure knee pain and symptoms and the effects of
the arthritis on participants' activities of daily living, sports and recreational activities and
quality of life.28 Patients also indicated in which knee they had OA (right, left or both) and
the year in which they were first diagnosed with OA.

Statistical analysis
All analyses were conducted according to group allocation. A sample size of 70 per group
was calculated to be sufficient to estimate a moderate effect size (0.5) responsive to change
in DCS before and after interventions26 with a two-tailed probability of type I error of 0.05,
and a type two error of 0.20 (80% power). Chi-square and analysis of variance (ANOVA)
were utilized to identify differences in patient characteristics for categorical and continuous
variables respectively. We defined change in decisional conflict total score and subscale
scores as the difference between the post-intervention and pre-intervention scores (so that a
negative difference indicated a reduction in decisional conflict). Tukey's honestly significant
difference post hoc test was utilized to examine differences between randomized groups.
Statistically significant differences were defined at the p<0.05 level. We also conducted
analysis of covariance (ANCOVA) to control for potential baseline differences among
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groups. Decisional conflict scale post-intervention scores were the dependent variable in the
ANCOVA model with group as the independent variable and baseline scores as a covariate.
All analyses were conducted in STATA version 10 (StataCorp, College Station, TX).

Results
Patient disposition

A total of 1,134 potential participants were contacted study staff; 64% were deemed
ineligible after screening or were unable to be contacted after multiple attempts before the
end of the recruitment period. Of the remaining eligible participants, 31% declined
participation, and 18% were unable to attend the intervention session before the end of the
recruitment period. A total of 210 participants were randomized into one of the three
treatment groups. Two participants (one from the control group and one from the
videobooklet+ACA group) did not turn in the post-intervention questionnaire and were
excluded in this analysis, leaving a total of 208 participants in the analysis (Figure 3).

Patient characteristics
Patient characteristics are described in Table 2. After randomization, no statistically
significant differences existed among groups in participant demographic characteristics,
KOOS pain, function or quality of life scores. Statistically significant differences (p=0.02),
however were noted between the videobooklet group and the videobooklet+ACA in KOOS
symptom scores, but not on the other KOOS subscales. The difference was small (5 points)
with those in the videobooklet group reporting less knee symptoms.

Pre-post results after intervention
Prior to the intervention, a statistically significant difference was noted between the control
and videobooklet groups in the effective decision subscale (Table 3). No statistically
significant differences between groups were noted for the total score or the other subscales
at baseline. Immediately after the intervention the decisional conflict scale total score and
subscale scores were significantly lower in all three groups indicating a reduction in
decisional conflict. Post hoc analyses of differences between groups indicated that both the
videobooklet and videobooklet+ACA interventions had greater reductions in decisional
conflict than the booklet alone (−21.0, −14.0, and −9.5 respectively, p<0.001). In addition,
the reduction in decisional conflict was greater for the videobooklet group than the
videobooklet+ACA group.

The overall baseline decisional conflict total score was approximately 40, indicating high
decisional conflict and uncertainty. Results on the decisional conflict subscales
demonstrated similar patterns, with both videobooklet groups showing significant reductions
in decisional conflict compared to controls. The largest reduction was observed in the
videobooklet alone group. Overall, the two decisional conflict subscales that improved the
most were ‘informed’ and ‘uncertainty’. The mean difference in pre and post-intervention
total and subscale decisional conflict scores varied from −4.5 to −27.3 out of 100. After the
intervention, the overall decisional conflict total group mean score was slightly less than 25,
suggesting patients were ready to implement a decision about treatment.

In the ANCOVA model, pre-intervention decisional conflict scores and randomized group
were significantly associated with post-intervention decisional conflict total score. Due to
statistically significant differences between groups in the KOOS symptom scores at
baseline, an additional ANCOVA model was generated taking into account patients' self-
reported symptoms measured by the KOOS. When added to the model, KOOS symptoms
did not significantly contribute to a change in the decisional conflict total or subscale scores.
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Among the 218 patients who indicated a specific preferred treatment before the intervention
(either ‘knee replacement surgery’ or ‘pills and physical therapy, possibly occasional knee
joint injections’), 87.5% continued to indicate a preferred choice after the intervention, while
12.5% became ‘unsure’ about their preferred treatment. Among the 80 patients who were
initially were ‘unsure’ about their preferred treatment, 61.2% chose a treatment option while
38.8% remained ‘unsure’. We also examined if change in patient preferences about OA
treatment could have an impact on decisional conflict after receipt of the decision aids. In
order to further evaluate this possibility, we incorporated a dichotomized variable indicating
change in preference in the pre vs. post-intervention decisional conflict scale total score into
an ANCOVA model. The analysis demonstrated the change in preference itself was not
statistically associated with decisional conflict scores.

Discussion
Patients with advanced knee OA are often faced with the decision about TKA. This decision
can be difficult, particularly if patients do not clearly understand the benefits and risks of
each option (undergoing surgery or continuing medical management alone). It is important
to ensure patients are effectively informed and decisions are not guided by misperceptions
and false beliefs. The decision process itself involves multiple health care providers and
discussions regarding pros and cons of surgery and patient preferences.29

In this study, we examined the effect of a decision aid supplemented by an adaptive conjoint
analysis program on decisional conflict regarding treatment options in individuals with knee
OA. We used three different tools: (i) an educational booklet developed by the NIH, (ii) a
videobooklet decision aid developed by the Foundation for Informed Decision Making and
(iii) a computer-based adaptive conjoint analysis values clarification exercise with the
videobooklet decision aid. Decisional conflict decreased among all patient groups receiving
information about treatment options for OA. This finding was expected and supports theory
in which information provided to patients about risks and benefits of treatment options
decreases decisional conflict. Previous studies measuring change in the decisional conflict
after decision aids range from −2.5 to −17.1.14

The magnitude of reduced decisional conflict in our cohort varied between groups. Those
who received the control brochure had the smallest reduction in decisional conflict, while
those who viewed the videobooklet had the greatest reduction in decisional conflict.
Furthermore, those in the control group continued to have scores greater than 25, indicating
the potential for high decisional conflict and uncertainty while those in the videobooklet and
videobooklet+ACA group had scores below 25 indicating readiness to implement a decision.
Both groups receiving the videobooklet intervention had increased improvement with
respect to individuals receiving the booklet alone. The videobooklet decision aid not only
described OA and the potential treatments like the control group, but also included outcomes
of the options, communicated risks, benefits and uncertainties using audiovisual and
graphical methods and suggested the patients take their own values into account when
deciding about TKA. In addition, the videobooklet integrated testimonials of patients that
had chosen surgical and non-surgical treatment options and emphasized communication
with the patient's physician which may have added to its overall effectiveness when
compared to the booklet.30-32 The various components of the decision aid provide a possible
explanation to the greater magnitude in reduced decisional conflict found in our study
compared to previous studies. Weng et al. utilized the same videobooklet produced by
FIMDM to determine the effect of the decision aid on knowledge, expectations and
decisional conflict. They found the video to be effective in creating realistic expectations. In
addition, viewers of the video felt more confident in their knowledge of the efficacy of TKA
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treatment. In their cohort, the post-intervention decisional conflict score was 25.8 which is
similar to our cohorts' final score of 25.33

Previous randomized control trials have compared patient decision aids to usual care and
simple to complex decision aids. Few, to our knowledge, have been utilized in the area of
decision-making for OA treatment, utilizing TKA as a treatment option. As summarized by
O'Connor and colleagues in the 2009 Cochrane Review, 10 studies compared decision aids
to usual care for a variety of decisions and evaluated decisional conflict.14 Decisional
conflict decreased in all of the included studies when comparing the decision aid versus
usual care. In the meta-analysis, O'Connor and colleagues also included a comparison of the
impact of simple versus complex decision aids on decisional conflict. Their results indicated
only one of seven studies demonstrated significant reductions in decisional conflict with
detailed versus simple decision aids. This is comparable to our results in that we did not see
a further decrease in decisional conflict among the videobooklet+ACA group when
compared to the group that received the videobooklet only.14,34

Potential respondent fatigue could be one explanation to our findings: participants in the
videobooklet group took approximately one hour to view the video and complete the
questionnaires, while those in the videobooklet+ACA took on average two hours. To further
investigate the potential effect of respondent fatigue on decisional conflict we evaluated
scale reliability of the total decisional conflict post scores among the three groups, using
Cronbach's alpha and mean to variance ratios, to determine if for those engaged in the
videobooklet+ACA intervention variability increase (and reliability decreased) in their
responses. The internal consistency was excellent and consistent between groups (0.96, 0.94
and 0.94 for control, videobooklet and videobooklet+ACA groups, respectively). Mean to
variance ratios were 9.71, 7.76 and 9.60 for control, videobooklet and videobooklet+ACA
groups, respectively. No statistically significant differences were observed in the mean to
variance ratio between groups. This suggests that respondent fatigue did not have an impact
on the reliability of the outcome measure.

Another potential explanation for the greater reduction in decisional conflict among the
videobooklet only group is that the ACA exercise in addition to the information provided by
the videobooklet was cognitively rigorous, and in fact reduced clarity about the decision,
increasing uncertainty. It has been suggested that complex decisions do not always benefit
from intense cognitive evaluation, and that in these circumstances ‘gist’ driven decisions
may be more satisfying.35 We only assessed ACA in addition to the videobooklet decision
aid. Previous studies in which patient preferences were elicited utilizing conjoint analysis
alone demonstrate patients are able to evaluate multiple risks, benefits and uncertainties
regarding specific treatment options.19 Fraenkel et al. utilized ACA to elicit preferences
regarding treatment options for OA including non-steroidal anti-inflammatory drugs,
cyclooxygenase-2 inhibitors, glucosamine and/or chondroitin, opioids or capsaicin. They
found patients preferred topical capsaicin most likely due to due to low probability of
adverse effects. Patients in this study however did not receive additional information about
the decision from another decision aid. Fraenkel also did not include TKA as a potential
treatment option. In addition, decisional conflict was not evaluated.

Although the content of the decision aids utilized in this study were comprehensive,
additional specific content areas were not included. The aids utilized in this study did not
include content regarding costs of the treatments. This may be an area of concern for many
with OA considering the cost of TKA can be over U$S 100,000 for a person at end-stage
OA and multiple comorbidities.36 It is important to note, also, the control group used in this
study did not receive ‘standard of care.’ Rather, the control group received publically

de Achaval et al. Page 7

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 April 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



available educational materials about OA and treatment options, offering a reasonable
comparison with the two decision aid groups.

Our participants were over the age of 55 years old, mostly female, and with high prevalence
of obesity, characteristics that are representative of patients with knee OA at large.37

However, they were mostly White and educated and may not be representative of OA
patients from ethnically diverse backgrounds, or low literacy levels, considering treatment
options. Our recruitment methods may have generated volunteer bias. Less than 20% of the
participants were recruited from the previous study and over 65% of our participants were
recruited from newspaper ads. Recruitment from the waiting room of a physician visit may
have generated a different population; however we feel our recruitment methods generated a
more representative group of all patients with knee OA, not only those who were receiving
current care for their OA.

Participants described experiences of friends or family members who had already undergone
TKA. The experiences of others may influenced the decision-making process and affect
toward surgical options, however we did not formally evaluate these influences. Future
evaluations of treatment decision-making should incorporate experiences and heuristics.

The ACA program may have in fact increased decisional conflict after the delivery of the
videobooklet. This however may not be a negative effect of the ACA program. It is
important to consider the variation within our participant group in stage of decision
regarding TKA. Although decisional conflict is generally assessed as a negative attribute of
a decision, it is useful to think that decisional conflict may be expected for many in this
population and they work through the decision. Those that viewed the videobooklet and
participated in the ACA program were able to view the risks and the benefits of TKA
specifically and may have delayed their decision or become uncertain regarding their
preferences. This does not necessarily indicate they will not make a quality decision, or be
satisfied with the decision; instead it suggests additional thought into the decision.

Our findings suggest that a comprehensive videobooklet including a decision aid
significantly improved decisional conflict in patients with knee OA when considering
multiple treatment options. Participating in the ACA exercise, however, did not contribute to
additional reductions in decisional conflict. In addition, certainty about treatment decisions
can vary after exposure to information, suggesting that early patient education about
treatment options for OA during the discussion with the primary care physician or
rheumatologist is needed. Long-term effectiveness of these tools on the quality of the
decision, overall satisfaction with the decision, and final impact on preferences about TKA
is yet to be determined.
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Significance and Innovation

• Patient decision aids provide information to patients regarding risks and benefits
of multiple treatment options and have been shown to reducing decisional
conflict.

• Reduction in decisional conflict or uncertainty is linked to improved satisfaction
with the decision.

• Comprehensive decision aids appear to reduced decisional conflict in OA
patients considering TKA and could be used at point of care to facilitate
informed patient decision-making.
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Figure 1. CONSORT diagram of participants
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Figure 2. Screenshot of ACA program
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Figure 3. Example of ACA output
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Table 1
Attributes and levels utilized for ACA program

Level

Attribute 1 2 3 4

Risk of a serious complication (lung clot, pneumonia, or heart attack) No increased risk 1 in 100 5 in 100 10 in 100

Extremely rare risk of death from surgery No increased risk 1 in 1000 5 in 1000 10 in 1000

Need for another operation after 15 years No need 2 in 100 8 in 100 15 in 100

Number of days in the hospital No days in the hospital 3 days 5 days 15 days

Need for rehabilitation and walking aids No need 4 weeks 6 weeks 12 weeks

Having little or no pain when you walk Same amount of pain 5 out of 10 7 out of 10 9 out of 10

Having little or no pain at night Same amount of pain 5 out of 10 7 out of 10 9 out of 10

Being able to do activities like shopping or golfing with little or no
difficulty 6 months from now

Same amount of difficulty 5 out of 10 7 out of 10 9 out of 10
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Table 2
Participant Characteristics

Total (n=208) Group 1 - Control
(n=69)

Group 2 - Videobooklet
(n=70)

Group 3 - Videobooklet +
ACA (n=69)

Gender: Female 141 (68%) 48 (70) 47 (67) 46 (67)

Age, years, mean (SD) 62.8 (9.0) 63.6 (8.6) 62.6 (9.2) 62.5 (9.4)

White 137 (66) 49 (71) 49 (70) 39 (56)

Black 49 (24) 14 (20) 17 (24) 18 (26)

Hispanic 15 (7) 3 (4) 2 (3) 10 (14)

Other 7 (3) 3 (4) 2 (3) 2 (3)

Less than bachelor's degree 91 (44) 30 (43) 28 (40) 33 (48)

Bachelor's or Advanced Degree 117 (56) 39 (56) 42 (60) 36 (52)

Disabled 13 (6) 3 (4) 6 (8) 4 (6)

Employed 76 (36) 25 (36) 24 (34) 27 (39)

Retired 85 (41) 29 (42) 28 (40) 28 (40)

Something else 34 (16) 12 (17) 12 (17) 10 (14)

Bilateral Knee Symptoms 116 (56) 42 (61) 38 (54) 36 (52)

Disease Duration , years (SD) 9.6 (8.2) 10.6 (9.8) 9.0 (6.6) 9.2 (7.9)

BMI 32.9 (8.1) 32.0 (7.9) 34.3 (8.7) 32.3 (7.7)

Comorbidity Index 0.9 (1.6) 0.8 (1.6) 1.1 (1.8) 0.7 (1.3)

KOOS Pain 48.8 (17.5) 50.0 (18.4) 50.7 (15.2) 45.7 (18.6)

KOOS Symptom * 42.4 (11.2) 41.6 (10.8) 45.3 (11.5) 40.3 (10.7)

KOOS Function in Daily Living 51.9 (19.0) 52.5 (17.7) 54.4 (18.3) 48.8 (20.6)

KOOS Function in Sports/Recreation 25.5 (24.9) 26.4 (25.5) 26.4 (25.3) 23.8 (24.1)

KOOS Quality of Life 27.5 (17.7) 29.2 (17.5) 28.2 (16.6) 25.0 (18.9)

*
denotes p < 0.05, anova; Group 2 significantly higher than group 3 using Tukey's honestly significant difference. No other statistically significant

differences by group.
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