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Abstract

Objective—To establish the efficacy of motivational-interviewing (MI)-based postoperative care
navigation in improving functional status post-total knee arthroplasty (TKA) and to identify
subgroups likely to benefit from the intervention.

Methods—We conducted a parallel randomized controlled trial in TKA recipients with two arms:
postoperative care with frequent follow-up by a care navigator or usual care. The primary outcome
was the difference between the arms in WOMAC function score change, over six months post-
surgery. We performed a pre-planned subgroup analysis of differential efficacy by obesity and
exploratory subgroup analyses on sex and pain catastrophizing.

Results—We enrolled 308 subjects undergoing TKA for osteoarthritis. Mean preoperative
function score was 41 (SD 17) (0-100 scale, 100 worst). At six months, subjects in the navigation
arm improved by 30 (SD 16) points on average compared to 27 (SD 18) points in the usual care
arm (p=0.148). Participants with moderate to high levels of pain catastrophizing were unlikely to
benefit from navigation compared to those with lower levels of pain catastrophizing (p-value for
interaction 0.013).
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Conclusion—Subijects assigned to the navigation intervention did not demonstrate greater
functional improvement compared to those in the control group. The negative overall result could
be explained by the large effect on functional improvement of TKA itself compared to the smaller,
additional benefit from care navigation, as well as potential differential effects for subjects with
moderate to high degrees of pain catastrophizing. Greater focus on developing programs for
reducing pain catastrophizing could lead to better functional outcomes following TKA.
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Introduction

Methods

Total knee arthroplasty (TKA) is a common and effective surgical procedure for patients
with end-stage knee osteoarthritis (OA). More than 600,000 TKA procedures are performed
annually in the US, providing pain relief and functional benefit in over 80% of patients, with
approximately 20% of patients experiencing suboptimal outcomes following surgery,
including inadequate reduction in pain or unsatisfactory improvement in function.1-6

Recovery from TKA is a difficult process that requires patients to ambulate and complete
physical therapy regimens despite significant pain.”-€ The transition from the hospital to
home can be difficult for patients to manage, as they need to adjust to different medication
regimens, new self-care responsibilities, and reliance on social support systems at home or
in their communities.®10

The success of rehabilitation that takes place within the first few months post-surgery can
have lasting effects on long-term functional outcomes such as muscle strength and range of
motion.”-11-14 While the importance of adherence to rehabilitation regimens following TKA
has been established, little has been done to identify ways of helping TKA patients achieve
their functional goals. Motivational Interviewing (M) is a technique for promoting behavior
change by guiding individuals through the stages of change to achieve their goals.1® We
conducted the Adding Value in Knee Arthroplasty (AViKA) postoperative care navigation
trial to establish the efficacy of MI-based enhanced postoperative care navigation in
improving functional outcomes in persons undergoing TKA and to identify patient groups
that could benefit the most from such interventions.

STUDY DESIGN AND OVERSIGHT

The AVIKA trial (NCT01540851) was a parallel two-arm randomized controlled trial
conducted at Brigham and Women’s Hospital (BWH), a tertiary academic medical center in
Boston, MA. The details of the trial design and conduct have been previously published.16
The study was approved by the Partners Human Research Committee, the institutional
review board of BWH (protocol 2010P002597).
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ENROLLMENT AND RANDOMIZATION

We recruited patients over the age of 40 with knee osteoarthritis as the principal underlying
diagnosis who were scheduled to undergo a primary TKA from the practices of one of five
orthopedic surgeons at BWH. Eligible participants were mailed a recruitment letter and
contacted by a research assistant if they did not opt out of the study. The research assistant
met interested participants in person to obtain written informed consent and collect a
baseline questionnaire. This baseline preoperative visit was usually completed within two
weeks before the scheduled surgery date.

Following surgery, subjects were randomized in a 1:1 ratio to either the navigator arm or the
usual care arm. Randomization was conducted using permutated blocks with variable block
size. Patients were stratified according to sex, age (<65 vs. 65+), and surgeon surgery
volume (low volume vs. high volume). Further details on the screening and enrollment
process are available elsewhere.16

INTERVENTIONS

Enhanced postoperative management (navigator arm)—~Patients randomized to
the navigator arm received care navigation in addition to all usual practices for TKA
recovery. Prior to speaking with patients, navigators studied the theory and technique behind
MI.15 They also received training in M1 techniques by an expert with doctoral training in
behavioral science. To ensure that the navigators were well-equipped to carry out this
intervention, they observed inpatient and outpatient care specific to post-TKA patients.

Patients assigned to the navigator arm were scheduled to receive ten calls from navigators
trained in MI over the course of the six-month post-TKA recovery period. The calls were
made weekly for the first month following surgery, biweekly for months two and three, and
monthly for months four through six. During these calls, the navigator asked open-ended
questions to elicit the patient’s objectives for post-surgical recovery and to help the patient
identify barriers to achieving these goals. The navigator used MI-driven techniques to elicit
statements of self-efficacy and aid the patient in developing specific strategies to achieve
goals. The navigator also celebrated progress towards goal achievement with subjects and
validated adherence to therapy. Navigators did not provide medical advice and encouraged
the patient to contact his or her surgeon, physical therapist, or other healthcare provider
when appropriate.

Usual care arm—~Patients randomized to the usual care arm underwent the standard of
care at BWH for TKA recipients. The standard rehabilitation protocol consisted of inpatient
physical therapy for range of motion and gait therapy. Most patients were then discharged
home with a prescribed physical therapy regimen and eventually transitioned to outpatient
physical therapy. Although the duration and number of outpatient physical therapy visits
varied among patients, most patients received some form of therapy for three to six months
following surgery.
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OUTCOME MEASURES

The primary outcome of the study was the change in the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) function scores from preoperative to six months
postoperative. Secondary outcomes included the change in the WOMAC pain scores from
preoperative to six months postoperative, the percent of participants who were very satisfied
with the results of their TKA (satisfaction was assessed on a 5-item Likert scale), and the
percent of participants who achieved satisfactory range of motion at six months post-surgery
(able to straighten knee completely and able to bend knee to at least 120 degrees). An
additional outcome was the number of participants who were able to achieve the minimal
clinically important difference (MCID) in WOMAC function score by six months post-
surgery. The MCID was calculated using the method described by Escobar and colleagues in
which baseline WOMAC function score is accounted for in determining the MCID.1?
Specifically, higher (worse) baseline scores require a larger gain in function score in order to
meet the MCID.

ASSESSMENTS

Assessments were completed using self-reported questionnaires. Range of motion was
measured using a standardized protocol at the time of the preoperative visit. They were also
asked to complete questionnaires at three and six months post-surgery. Six-month range of
motion was assessed using a validated self-reported tool.1® The principal investigator and the
study team members responsible for enrolling and assessing patients were blinded to
intervention group assignments. Patients were terminated from the study if they had a TKA
on the contralateral knee within six months of their first procedure or if their surgeon
requested early termination from the study. Adverse events relating to medical or surgical
complications within six months of surgery were assessed for their relevance to the trial and
reported to the Partners IRB according to IRB policies.

STATISTICAL ANALYSIS

Sample size and power—The sample size considerations were based on the detection of
a ten-point difference in primary outcome between the two arms. This difference is
approximately one-half of the standard deviation of change noted in observational data,19:20
and falls in the range of the MCID in the WOMAC function scale among OA patients
estimated by Angst et al.21:22 We calculated the sample size assuming a Type | error rate of
5% and power of 80% and taking into account a projected 10% loss to follow-up. Our
sample size estimation included one pre-planned subgroup analysis. On the basis of these
considerations, we set the target sample size at 300 patients.

Analytic approach—We first compared study participants across arms to ensure that
randomization led to a balanced allocation of measured characteristics. In the primary
analysis we used a general linear model to evaluate the difference in primary outcome
between the arms, using an “intention to treat” (ITT) approach, in which subjects were
analyzed in the group to which they were randomly assigned. Secondary outcomes were
assessed using general linear models for continuous outcomes and logistic regression for
dichotomous outcomes. We conducted one pre-planned and several exploratory subgroup
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analyses. We examined whether the intervention had a differential effect for different obesity
groups (pre-planned), for participants with high and low levels of pain catastrophizing (high
levels were defined by values greater than 20 on the pain catastrophizing scale (PCS), the
cutoff proposed by the developers of the scale),23 and for men and women.

In our primary analysis we used a complete case approach, only including data for patients
completing both the preoperative and six month postoperative WOMAC function
assessments. In sensitivity analysis we used a last observation carried forward approach to
account for missing data. A large body of literature suggests that there are small differences
in functional status between three and six months post-surgery, so we used three month data
for those study participants for whom we did not have six month data.24-26 In addition to the
ITT analysis, we conducted an “as treated’ analysis, analyzing the data of 17 study
participants randomized to the care navigator arm but who did not receive any intervention
as part of the ‘usual care” arm.

Results

CHARACTERISTICS OF THE STUDY SAMPLE

Between August 2011 and November 2013, we screened 1,234 patients scheduled to
undergo TKA at BWH, and identified 624 (51%) patients eligible for enroliment. Of the
eligible patients, 308 (49%) agreed to participate and were randomized into one of the two
treatment groups, with 154 randomized to each arm (Figure 1). Participants in each group
were similar with respect to age, sex, body mass index (BMI), Kellgren-Lawrence (KL)
grade,2” and WOMAC pain and physical function scores. The mean age of the sample was
66 years (SD 8), and 60% were females. Half of the sample had BMI>30 kg/m2. About two-
thirds of the knees in the sample had KL 4 OA, the highest severity. The average baseline
function score was 41 (SD 17). The groups were balanced with respect to pain
catastrophizing scores, with an average pain catastrophizing score of 11 (Table 1). Among
those randomized to the usual care arm, 15 (10%) were lost to follow up and 3 (2%) were
terminated or withdrew from the study. Among subjects randomized to the navigator arm,
losses to follow up and terminations/withdrawals were similar at 9% and 5% respectively.
The final analytical sample for the primary analysis consisted of 269 participants (Figure 1).

FIDELITY TO THE INTERVENTION PROTOCOL

Four care navigators made a total of 2,504 phone calls to the 154 patients randomized to the
navigator arm. Ninety seven percent of patients in the navigator arm had a consistent
navigator. Out of all calls made, navigators reached study participants on 71% of the calls.
Among completed calls, 55% were complete on a first attempt, with an additional 27%
complete on the second attempt, and 18% required more than two attempts. The average call
length among completed calls was 13 minutes, with the average length of the first call being
15 minutes. Among 421 unsuccessful contacts (27% of all planned contacts), the compliance
with the protocol (four call attempts) was 32%, with 39% of unsuccessful contacts having at
least two calls. Reaching study participants varied by the time from the surgery. During the
first post-operative week, only 64% of calls were successful, in the interval between 2 and
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10 weeks post-surgery, 76% of planned contacts were successful, and after week 10, 64% of
all planned contacts were successful.

Out of the 154 subjects randomized to the navigation arm, 109 (71%) had 7 or more
completed calls, 23 (15%) had 5 or 6 completed calls, and 22 (14%) had fewer than 5
completed calls. 137 patients (89%) had at least one completed call. The mean number of
completed calls per patient was 7. Patients with a BMI over 35 showed slightly greater
adherence to calls, with 77% of patients completing 7 or more calls, compared to 67% of
patients with BMI between 30 and 35, and 70% of patients with BMI less than 30.

OUTCOMES

Primary outcome—The mean change in WOMAC function score from baseline to six
months post-operatively for patients assigned to the navigator group was —30 points,
compared to —27 points for the usual care group, with a difference of -3 points (95%
confidence interval [CI] =7 to 1) (Table 2). In both arms improvement from the baseline
(pre-TKA) was substantial, reaching 1.5 SD.

Secondary outcomes—The improvements from baseline to six months in WOMAC pain
score were similar to WOMAC function. The proportion of participants with improvements
in functional status below accepted levels of MCID at six months postoperatively was 20%
in the care navigation arm and 27% in the usual care arm (p=0.178) (Table 2). Satisfaction
with surgery was 80% in the care navigator arm and 72% in the usual care arm (p=0.143).
Seventy percent of subjects randomized to the care navigation arm and 72% of those
randomized to the usual care arm reported being able to bend their operative knee to more
than 120 degrees six months after surgery (Table 2).

Subgroup analyses—TFigure 2 depicts results of one pre-planned and several exploratory
subgroup analyses. The effect of the intervention was -1 point (95% CI: -5 to 3) for study
participants with BMI<30 kg/m2, -2 points (95% CI: -7 to 3) for those with BMI between
30 and 35 kg/m?, and -3 points (95% CI: -9 to 3) for those with BMI>35 kg/m? (p-value for
interaction 0.802).

For study participants with a moderate degree of pain catastrophizing (scores of 20 and
higher) the intervention had a detrimental effect of 7 points (95% CI: 0 to 14) compared to
small positive effect among those with a low degree of pain catastrophizing (-3 points, 95%
Cl: =6 to 0) (p-value for interaction 0.013).

The data did not suggest a difference in the effect of the care navigation intervention
between men and women.

As treated analysis—When the 17 study participants randomized to the navigator arm
who did not have any contacts with the study navigator were analyzed in the ‘usual care’
arm the results of the analyses remained virtually unchanged.
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Last observation carried forward analysis—When we used three month data for
those study participants for whom we did not have six month data, no appreciative
differences compared to main analysis were observed in the results.

Discussion

This report summarizes results of a randomized controlled trial of a motivational-
interviewing-based care navigation intervention for patients undergoing TKA. The six
month intervention did not lead to clinically important improvements in functional status
during the six months post-TKA. Satisfaction with the surgery was high, with 80% of
subjects randomized to the navigator arm and 72% of subjects randomized to the usual care
arm reporting being “very satisfied” with the results of surgery. Both arms reported similar
range of mation at six months postoperatively.

The results of our study suggest that during the relatively short rehabilitation period most
subjects may have been sufficiently supported and motivated by the medical team (surgeon,
home care nurse and physical therapist) and that therefore the care navigator intervention
was not necessary. That is, the high motivation to recover, the comprehensive support of the
medical team, and the powerful effect of the surgical intervention appeared to be sufficient
for the vast majority of patients to achieve satisfactory functional improvement.

To our knowledge, this is the first published randomized controlled trial to investigate the
effectiveness of a motivational interviewing intervention on improvement in pain and
function following TKA. Rosal and colleagues have published a study protocol for a
telephone-delivered Patient Self-Management Support intervention partially based on the
principles of MI to improve pain and functional outcomes following TKA, but the results
have not yet been published.28

Previous studies have had success implementing motivational interviewing techniques for
the management of chronic diseases ranging from rheumatoid arthritis and diabetes to
obesity and substance abuse.2%-32 For example, a study of teenagers with type | diabetes
showed that patients in the motivational interviewing group had significantly lower A1C
levels compared to baseline than the control group at 12 months, and this difference was
maintained at 24 months.3! Motivational interviewing has also been shown to help diabetic
patients lower blood pressure and improve their depression symptom scores.33 Most of these
studies applied Ml techniques to improve adherence to the management of chronic
conditions. The major difference between management of chronic conditions and post-
surgical recovery may lie in the stage of change of enrolled subjects. While many patients
with chronic diseases may be in lower stages of behavioral change (‘precontemplation’ or
‘contemplation’), those undergoing surgery are likely to be in higher stages (‘planning’ or
‘action’).34

In the current study, short-term navigation was used to further improve outcomes of a
surgical intervention that has been shown to substantially improve functional status in about
80% of the subjects. Since there are no clear algorithms that prospectively identify TKA
recipients at high risk of suboptimal outcomes, offering the intervention to all TKA
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recipients rather than only to those at high risk for poor outcomes may have diluted the
efficacy of the intervention. Since Ml is based on techniques related to long-term behavioral
change, it is possible that instilling behavioral changes over the short period and focusing on
adherence to a short-term rehabilitation regimen is not as effective as helping people manage
chronic conditions such as diabetes or obesity, where forming and maintaining healthy
habits can have major impacts on disease symptoms.

The results of this study suggest that instead of implementing the MI-based program for all
TKA recipients, it is conceivable that a better approach would be to identify particular
subgroups more likely to benefit from an Mi-based intervention. Tailored MI-based
interventions could be useful for patients with high BMI. In fact, these patients showed
somewhat greater adherence to calls, compared to non-obese study participants. Results of
our subgroup analysis show a trend, though non-significant, toward somewhat greater effect
in more obese subjects, suggesting that future studies might focus on the value of Ml-based
interventions in obese patients.

Exploratory results of the subgroup analyses suggest that TKA recipients with higher levels
of pain catastrophizing likely need more individualized step-up interventions that first focus
on coping skills development with subsequent shift toward adherence to the post-TKA
rehabilitation regimen. Pain catastrophizing has shown to be a significant predictor of poor
outcomes following TKA in several previous studies.35-38 It has also been associated with
longer hospital stays following TKA.3° Additionally, studies have shown that women are
more likely to engage in pain catastrophizing than men.4041 As evidence regarding pain
catastrophizing as a risk factor for suboptimal outcomes evolves, researchers have sought to
identify interventions to alleviate the impact of pain catastrophizing. A study conducted by
Riddle and colleagues tested the efficacy of pain coping skills training on patients
undergoing TKA who had elevated levels of pain catastrophizing.#2 Their intervention
involved teaching adaptive coping strategies such as distraction and relaxation and steering
patients away from harmful coping strategies. Patients who received pain coping skills
training reported significantly greater reductions in pain severity and catastrophizing, and
saw more improvement in function compared to the control group.42 While our motivational
interviewing model focuses on behavioral change and overcoming obstacles, patients with
high levels of pain catastrophizing may not benefit from the intervention until they receive
psychological training and learn coping strategies. The results of our study provide
preliminary support to this hypothesis, suggesting that patients with a high degree of pain
catastrophizing may not be responsive to behavioral interventions focused on goal setting
and adherence to rehabilitation regimens.

Results of this study should be viewed within several limitations. The study was conducted
at a single academic medical center and the results may not be generalizable to
geographically or demographically distinct populations. A majority of the study sample
reported having good access to physical therapy, home health care, and adequate
transportation to follow-up appointments. It is possible that a care navigation intervention
may be more beneficial in a community with less access to health care or with lower socio-
economic status. Although fewer than 15% of study participants dropped out, it is possible
that the missing data may not be missing completely at random. Additionally, there were

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2017 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Losina et al.

Page 9

several navigators who were trained in motivational interviewing and delivered the care
navigator intervention, and each one could have differed slightly in their approach to the
intervention. Care was taken to audit the navigator calls and ensure consistency among the
navigators by standardization of training and common discussion of the case-based studies,
but it is possible that small differences remained. Using telephone calls to deliver the Ml
intervention may not have generated a strong enough relationship between the navigators
and the patients. It is possible that other modes of delivery, such as in-person or using video
calls may allow patients to form a stronger relationship with the navigator and benefit more
from the intervention.

In summary, patients receiving a TKA at Brigham and Women’s Hospital in Boston were
randomly assigned to receive either usual care or a navigator intervention following surgery.
The navigator intervention incorporated motivational interviewing techniques to help
patients make behavioral changes to aid in TKA recovery. The results of our study suggest
that while it is unlikely that an MI-based rehabilitation support program would lead to better
overall functional status 6 months post TKA, such a program could be of value to particular
subgroups or if focused on global outcomes of TKA such as greater engagement in physical
activity and reduction in sedentary behavior.43:44

This study suggests that pain catastrophizing may present a barrier to successful patient
navigation interventions for functional improvements following TKA. The lack of the
positive effect of the intervention on patients with pain catastrophizing may be due to the
difficulty these patients experience coping with pain. Patients with high levels of pain
catastrophizing might achieve better post-operative outcomes with interventions such as
cognitive behavioral therapy and other methods that teach coping skills rather than Ml alone.
Patients with high pain catastrophizing levels should be identified early so that they can
benefit from such supportive therapies.

The results of this study suggest that instead of implementing the MI-based program for all
TKA recipients, a better approach may be to identify particular subgroups more likely to
benefit from an MI-based intervention. Risk stratification may be critical prior to selecting
persons who could benefit from behavioral interventions, and such interventions should be
tailored to underlying factors such as degree of pain catastrophizing. In order for patient
navigation to be helpful for patients following TKA, persons with high levels of pain
catastrophizing may benefit from a pain coping skills intervention before participating in a
MI-based intervention. Future studies should address the effect of MI on additional
outcomes following TKA such as increasing physical activity or reducing sedentary
behavior.
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Significance and Innovations

The data did not support the hypothesis that a postoperative care navigation
program would lead to better functional status six months post-TKA
compared to those receiving the standard post-TKA protocol. These results
suggest that implementing postoperative care navigating programs without
tailoring them to specific patient groups may not lead to overall improvements
in functional status in persons undergoing total knee arthroplasty.

Exploratory subgroup analyses suggested that the intervention was more
efficacious in subjects with low levels of pain catastrophizing.

Pain catastrophizing could be a barrier for successful patient navigation
interventions aimed at improving postoperative functional status, and
interventions addressing pain catastrophizing could be beneficial for
improving outcomes following TKA.
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Figure 1. Study enrollment and follow-up
1,234 persons were assessed for eligibility, of whom 624 were deemed eligible for

enrollment. Of those eligble who agreed to participate, 154 subjects were randomized to
each study arm. 136 and 133 subjects were analyzed in the usual care and care navigator
study arms, respectively.
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Figure 2. Pre-planned and exploratory subgroup analyses showing changes in WOMAC function
scores from baseline to six months post-surgery

The effectiveness of the care navigator intervention was analyzed for subgroups divided by
sex, pain catastrophizing score (cutoff of 20), and BMI (cutoffs of 30 and 35). Diamonds
represent the mean difference in the 6 month change in WOMAC function between the care
navigator group and the usual care group, adjusted for baseline WOMAC function scores.
The lines show 95% confidence intervals. Negative values indicate functional improvement.
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Table 1
Baseline Characteristics of the Study Participants

Characteristic Care Navigator (N=154)  Usual Care (N=154)
Mean age — years 66 (SD 8) 67 (SD 8)
Sex —n. (%)

Female 93 (60%) 93 (60%)

Male 61 (40%) 61 (40%)
BMI Range — n. (%)7

1. <30 73 (49%) 76 (50%)

2.30-35 46 (31%) 40 (27%)

3.>35 30 (20%) 35 (23%)
Kellgren-Lawrence Grade — n. (%)f

1-2 13 (9%) 20 (13%)

3 42 (28%) 33 (22%)

4 94 (63%) 100 (65%)
WOMAC physical function scoref 42 (SD 16) 41(SD 19)
WOMAC pain score * 42 (SD 16) 40 (SD 19)
Pain catastrophizing score o 11(sb9) 11(SD 10)
Pain catastrophizing level — n. (%)

Low 130 (84%) 129 (84%)

Moderate/High 24 (16%) 25 (16%)

*
Values shown are for all patients who completed a baseline visit and were randomized to one of the study arms.

fThe body-mass index (BMI) is the weight in kilograms divided by the square of the height in meters

’tA Kellgren-Lawrence grade of 1 (no joint-space narrowing, questionable osteophite) indicates possible osteoarthritis; a grade of 2 (no joint-space
narrowing, definite osteophite) indicates mild osteoarthritis; a grade of 3 (less than 50% joint-space narrowing) indicates moderate osteoarthritis; a
grade of 4 (more than 50% joint-space narrowing) indicates severe osteoarthritis.

.

The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) function score is scored from 0 to 100, with higher scores
indicating more limited physical function

Hk
The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain score is a five-item scale scored from 0 to 100, with higher

scores indicating higher pain levels

HokA

The Pain Catastrophizing Scale quantifies the extent to which an individual engages in catastrophic thoughts as a response to pain on a scale
from 0 to 52, with 52 being the worst catastrophizing. Scores greater than 20 are indicative of moderate/high pain catastrophizing
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