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Abstract

Objective: To determine the effect of health behavior change counseling (HBCC) on patient 

activation and the influence of patient activation on rehabilitation engagement, and to identify 

common barriers to engagement among individuals undergoing surgery for degenerative lumbar 

spinal stenosis.

Design: Prospective clinical trial.

Setting: Academic medical center.

Participants: Consecutive lumbar spine surgery patients (N=122) defined in our companion 

article (Part I) were assigned to a control group (did not receive HBCC, n=59) or HBCC group 

(received HBCC, n=63).

Intervention: Brief motivational interviewing-based HBCC versus control (significance, P<.05).

Main Outcome Measures: We assessed patient activation before and after intervention. 

Rehabilitation engagement was assessed using the physical therapist-reported Hopkins 

Rehabilitation Engagement Rating Scale and by a ratio of self-reported physical therapy and home 

exercise completion. Common barriers to rehabilitation engagement were identified through 

thematic analysis.

Results: Patient activation predicted engagement (standardized regression weight, .682; P<.001). 

Postintervention patient activation was predicted by baseline patient activation (standardized 

regression weight, .808; P<.001) and receipt of HBCC (standardized regression weight, .444; P<.

001). The effect of HBCC on rehabilitation engagement was mediated by patient activation 

(standardized regression weight, .079; P=.395). One-third of the HBCC group did not show 
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improvement compared with the control group. Thematic analysis identified 3 common barriers to 

engagement: (1) low self-efficacy because of lack of knowledge and support (62%); (2) anxiety 

related to fear of movement (57%); and (3) concern about pain management (48%).

Conclusions: The influence of HBCC on rehabilitation engagement was mediated by patient 

activation. Despite improvements in patient activation, one-third of patients reported low 

rehabilitation engagement. Addressing these barriers should lead to greater improvements in 

rehabilitation engagement.
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Degenerative lumbar spine disorders are the leading cause of disability,1 comprising a 

proportion larger than that of all other musculoskeletal conditions combined.2 Surgery is 

indicated in the management of patients with severe neurogenic claudication caused by 

degenerative spinal stenosis when nonoperative treatment has failed.3 Annual Medicare 

spending on spine surgery (one of the fastest growing inpatient procedures, especially 

among those aged >50y4) has increased to more than $1 billion,5 similar to the per-patient 

costs associated with diabetes and cardiovascular disease.6 The surgical technique for 

lumbar degenerative conditions is well established, and the benefits of surgical care have 

been documented.7,8 The Spine Patient Outcomes Research Trial9 found that surgery led to 

significant reduction in pain and disability and improvement in health status at 2 and 4 years 

after surgery. However, even with appropriate patient selection, up to 40% of patients treated 

surgically report persistent pain, disability, and poor quality of life, and approximately 20% 

of patients require reoperation.10–13

Although there is strong evidence for the benefits of post-surgical intensive exercise 

programs on short-term functional status and earlier return to work (see Part I of our 

companion article), such rehabilitative exercise programs require active participation and 

engagement on the part of the patient. The importance of individuals actively participating in 

their own health and recovery has been highlighted by recent research on the role of patient 

activation.14–16 Patient activation measures an individual’s propensity to engage in positive 

health behavior. Promoting patient activation is a core component to patient-centered care.17 

The goal of addressing patient activation and engagement is to overcome a major limitation 

in the treatment of persons undergoing lumbar spine surgery: the lack of effective methods 

to increase patient participation and responsibility in those who are at high risk for poor 

outcomes. It has been argued that empowering and engaging patients through increasing 

patient activation is critical to addressing this problem and is the central distinction between 

patient-centered care and other health care quality improvement initiatives.18,19 Previous 

work has shown the relationship between high patient activation and high rehabilitation 

engagement20 and better functional recovery.21 Patients with low activation are less likely to 

attend prescribed physical therapy (PT) sessions and are rated as less engaged by their 

therapists than individuals with high activation. In addition, patients with high activation 

experience a greater reduction in disability and a greater improvement in physical function 

after surgery compared with individuals with low activation.21
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Health behavior change counseling (HBCC) is a brief telephone-administered intervention, 

based on the principals and strategies of motivational interviewing (MI), to improve 

rehabilitation engagement among individuals undergoing spine surgery.22 Interventions 

based on MI and delivered via telephone have been shown to lead to improved health and 

functional status among individuals with multiple sclerosis23,24 and moderate to severe 

traumatic brain injury. In our companion article (Part I), we showed that persons who 

received the HBCC intervention had better rehabilitation engagement after undergoing 

lumbar spine surgery compared with those who did not receive the HBCC intervention.

Our objectives for the current analysis were to (1) determine whether changes in patient 

activation mediate the relationship between HBCC and rehabilitation engagement, and (2) 

use qualitative methods to identify the barriers to rehabilitation engagement.

Methods

Our institutional review board approved this study. Informed consent was obtained from all 

participants. We conducted all research-related events in a private room to ensure 

confidentiality.

Study population

This study was conducted in 122 individuals undergoing lumbar spine surgery who were 

assigned to a control group (did not receive HBCC, n=59) or HBCC group (received HBCC, 

=Z63). For additional details on the study population, see our companion article (Part I).

Participant assessment

Patients were assessed with the Patient Activation Measure, the Hopkins Rehabilitation 

Engagement Rating Scale (HRERS), and self-report of PT/home exercise program (HEP) 

completion.

Demographic and social information

We used a patient-completed questionnaire to gather sociodemo-graphic information (eg, 

age, sex, race/ethnicity, education, household income; see Part I).

Patient activation

The Patient Activation Measure is a participant-completed 13-item questionnaire that 

addresses key psychological factors and personal competencies related to engagement in 

health behavior.25 The validity of the scale has been established through correlation with key 

clinical indicators, such as overall self-efficacy to participate in PT26 and self-management 

behaviors.25 The Patient Activation Measure has been shown to be a reliable and valid 

assessment of patient activation in a cohort of individuals about to undergo surgery for low 

back pain.26 In our study population, patient activation was assessed before and after the 

intervention.
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Engagement in rehabilitation

Engagement in rehabilitation was measured with the physical therapist-reported HRERS27 

and self-reported attendance in PT and HEP based on assessments after 6 weeks of PT (see 

Part I). The HRERS allows the physical therapist to rate a patient’s engagement across 5 

items (attendance, need for additional prompts, positive attitude, acknowledged need for 

rehabilitative services, active participation) using a 6-point scale ranging from “never” to 

“always.”

Statistical analyses

We based our analysis on our conceptual understanding of the role of patient activation in 

rehabilitation engagement and outcomes after spine surgery (fig 1). To estimate the 

mediation effect of patient activation on the relationship between HBCC and engagement in 

rehabilitation, we used structural equation modeling. Structural equation modeling provides 

estimates of the magnitude and significance of hypothesized connections between sets of 

variables. Compared with multiple regression, structural equation modeling has 2 major 

advantages: it allows (1) the specification and testing of multiple mediators in a single 

model, and (2) the use of multiple indicators to measure latent constructs—thereby 

increasing the reliability of parameter estimates by controlling for measurement error.28 The 

current sample size of 122 participants was deemed acceptable given the number of 

parameters in our structural equation modeling.29,30 Monte Carlo simulation showed that a 

sample size of 60 to 120 cases would be sufficient based on the number of parameters and 

the magnitude of factor loadings and path coefficients.31

We hypothesized that the association between HBCC and rehabilitation engagement would 

be partially mediated by post-intervention patient activation, which would be influenced by 

HBCC and preintervention patient activation. We tested only these associations and no other 

possible pathways. Our expectation was that participants who benefited from the 

intervention would understand the importance of their role in health care, have the 

confidence to ask questions about their condition and treatment, and be able to adopt 

positive health behaviors (such as physical activity) and maintain these changes during times 

of stress. To capture the complexity of engagement in rehabilitation after lumbar spine 

surgery, we incorporated multiple measures of rehabilitation engagement: measures of 

participation in rehabilitation (self-reported attendance in PT and HEP) and physical 

therapist-reported engagement. These measures were used to construct the latent variable, 

rehabilitation engagement. Overall model fit was assessed using established fit indices 

(Tucker-Lewis index32 and comparative fit index33).

We used SAS, version 9.2,a and Stata SE, version 12,b for all analyses, with significance set 

to .05.

a.SAS, version 9.2; SAS Institute, Inc.
b.Stata SE, version 12; Stata Corp.

Skolasky et al. Page 4

Arch Phys Med Rehabil. Author manuscript; available in PMC 2018 September 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Qualitative analysis

This intervention study explored the barriers patients face as they attempt to engage in 

postsurgical rehabilitation. All participants (control and HBCC groups) engaged in pre- and 

postsurgical telephone interview sessions. During the telephone interview sessions, the 

research staff used a standard script to identify the participant’s current health state, 

expectations for surgery, confidence to perform PT and home exercise, and perceived 

barriers to and facilitators of postsurgical rehabilitation. All sessions with the participants 

were audio recorded. Qualitative analysis of the data was conducted using a standardized 

procedure: (1) review of the audio tapes; (2) review of the tape transcriptions; (3) 

discussions among the investigators regarding key elements of participants’ statements; (4) 

determination of conceptual themes; and (5) assignment of relevant responses to appropriate 

thematic constructs.34,35 All research team members had experience with the target 

population through clinical work and research efforts. We analyzed the prevalence of themes 

across participants in both groups.

Results

Changes in behavior

Self-reported measures of attendance to PT and HEPs were correlated (r=.778, P<.001). 

Physical therapist-rated engagement (using the HRERS) was significantly correlated with 

attendance to both PT (r=.634, P<.001) and HEPs (r=.537, P<.001). Patient activation had a 

mediating influence on the relationship between the HBCC intervention and engagement in 

rehabilitation (fig 2, table 1). Higher patient activation, measured after the intervention, 

predicted greater rehabilitation engagement on the basis of self-reported and physical 

therapist-reported measures (standardized regression weight, .682; P<.001). Postintervention 

patient activation was predicted by baseline patient activation (standardized regression 

weight, .808; P<.001) and receipt of the HBCC intervention (standardized regression 

weight, .444; P<.001). To determine whether baseline patient activation or receipt of the 

HBCC intervention had an independent influence on rehabilitation engagement, we included 

these pathways in the model; neither was significant (P=.531 and P=.395, respectively).

Goodness-of-fit measures for the model were the Tucker-Lewis index, .739; comparative fit 

index, .888; and root mean square error of approximation, .259 (90% confidence interval, .

199– .324). These values indicate good approximate model fit.

Although most individuals in the HBCC group showed an improvement in rehabilitation 

engagement compared with those in the control group, approximately one-third of the 

HBCC group did not show improvement in either therapist-rated or self-reported 

engagement. This lack of improvement relative to the control group supports the need for 

investigation of potential barriers to rehabilitation engagement.

Barriers

On the basis of the qualitative data analyses, 3 barriers were identified that undermined 

rehabilitation engagement: low self-efficacy because of lack of knowledge and support, 

anxiety related to fear of movement, and concern about pain management.
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Low self-efficacyd—lack of knowledge and support—Confidence in their ability to 

participate in PT and home exercise was a major barrier facing individuals undergoing 

lumbar spine surgery. Seventy-six participants (62%) identified lack of confidence (self-

efficacy) as a major barrier. Specifically, participants expressed comments that reflected a 

lack of knowledge regarding the role of exercise in recovery and how to implement an 

exercise program, and lack of support for this activity. Participants expressed uncertainty 

about being able to obtain family support of travel to appointments and about the ability to 

perform exercises after surgery. Sample comments included, “I’ve never exercised before in 

my life; I am not sure that I will know how to do the right exercises”; “It is going to be hard 

getting to and from physical therapy; I don’t think that I can get my family to help me”; and 

“I’m sure that the therapist will be helpful, but I’m not sure I will be able to do work on my 

own.”

Fear of movement—Patients expressed the belief that after spine surgery, the movements 

required by PT and home exercise might lead to an exacerbation of their condition and 

greater back or leg pain, or both. Seventy participants (57%) identified fear of movement as 

a major barrier. Specific comments included, “Exercise isn’t supposed to hurt, but I worry 

that with my surgery I could injure myself”; “My doctor told me that physical therapy was 

important, but I think that I should take it easy so as not to hurt my back”; and “I’ve hurt my 

back exercising and working around the house; how is this going to be different?”

Concern about pain management—Fifty-nine participants (48%) reported concern 

about pain management as a major barrier to engagement in rehabilitation. Specific 

comments included, “My main concern is dealing with the pain after my surgery; how will 

that be handled?”; “PT is all well and good, but will it cause extra pain?”; and “My husband 

told me that doctors like to wean you off of pain medication; is that going to happen to me?” 

Poor management of postoperative pain, therefore, was seen as a major barrier to 

engagement in rehabilitation.

Additional barriers—Additional barriers identified included issues related to payment 

and returning to work. Fewer than 15% of participants reported these as barriers to 

rehabilitation engagement.

Discussion

This study found that the influence of HBCC on rehabilitation engagement was mediated by 

postintervention patient activation. Patients who had high activation after HBCC were 

assessed as more engaged in their rehabilitation. Qualitative analysis identified 3 common 

barriers to engagement: (1) low self-efficacy to participate in PT and home exercise; (2) 

anxiety related to fear of movement; and (3) concern about pain management.

Early research to examine how patient activation influences health outcomes and behavior 

has focused on chronic conditions, such as hypertension and diabetes. Hibbard et al36 

reported that individuals who were characterized as having high patient activation were more 

likely to perform regular exercise and follow a low-fat diet compared with individuals who 

were characterized as having low patient activation. In addition, individuals with high 
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patient activation reported fewer unmet medical needs and greater support from health care 

providers for self-management of chronic conditions.37 A study38 of community-dwelling 

members of a large health plan reported a positive relationship between patient activation 

and use of services to promote self-management and encourage adherence to medication 

among individuals living with chronic conditions. Among individuals undergoing surgery of 

the lumbar spine, we showed that high activation was associated with increased 

rehabilitation engagement, as measured by participation (self-reported) and the HRERS 

(therapist reported).20 This study extends these findings to show that changes in patient 

activation mediate the impact of the MI-based intervention on patient engagement.

Despite efforts to increase patient activation, one-third of participants in the HBCC group 

did not show improved rehabilitation engagement compared with those in the control group. 

Qualitative analysis of interview data revealed 3 common barriers: low self-efficacy because 

of a lack of knowledge of the role of exercise in recovery and a lack of supports to perform 

exercises; fear that an increase in activity and exercise would increase pain; and concerns 

regarding pain management. HBCC was specifically designed to improve motivation to 

participate in rehabilitation. Using principles of MI, the study therapist identified and 

resolved ambivalence between participants’ rating of rehabilitation importance and their 

commitment to engage in rehabilitation exercise. HBCC was not, however, designed to 

address the concerns regarding fear of movement or lack of knowledge guiding 

implementation of exercise programs.

Participants voiced concern that performing PT and home exercise would lead to injury and 

increased pain after surgery. Fear of movement has been shown to be a significant predictor 

of pain-related outcomes, including disability, in patients with chronic low back pain.39,40 

This fear, often present before surgery, lasts beyond the normal healing process after surgery 

and can lead to decreased physical activity among patients. After surgery, pain-related fear 

of movement has been associated with greater pain (at 6wk) and disability (at 6mo).41 

Concerns related to pain caused by movement after surgery have been shown to be 

significantly associated with greater pain and disability.42 There is strong empirical evidence 

to support interventions based on cognitive-behavioral therapy to address self-efficacy and 

fear of movement among patients with chronic pain.43,44 Self-management programs based 

on cognitive-behavioral principles have been shown to improve patient outcomes and to 

increase physical activity.45,46

Lack of knowledge of rehabilitation exercises and adequate supports to perform them were 

also concerns among participants in this intervention trial. These findings are consistent with 

recent evidence supporting the role that lack of knowledge and insufficient support during 

rehabilitation play in poor engagement and health outcomes after lumbar spine surgery. 

Interventions aimed at improving physical activity, self-management, and knowledge about 

health conditions among older adults have demonstrated the effectiveness of web-based 

components. Recent systematic reviews47,48 have reported on the effectiveness of web-based 

interventions to promote physical activity in patients with type 2 diabetes. In a randomized 

controlled trial49 designed to increase physical activity among sedentary older adults, 

participants receiving a web-based intervention had significant improvements in general 

health (assessed using the Medical Outcomes Study 12-Item Short-Form Health Survey), 
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behavioral intention and motivation to exercise, and self-reported physical activity 

(cardiovascular, stretching, and strengthening exercises) compared with the group that 

received usual care.

A strength of our study was the application of a structural equation modeling approach as a 

formal mediation analysis that accounts for interrelationships among variables of interest, 

adjusts for important confounders, and captures several aspects of engagement relevant for 

rehabilitation after lumbar spine surgery by combining multiple measures into a single latent 

variable.

Study limitations

Some limitations need to be considered in the interpretation of these study results. First, the 

study was conducted in the setting of an HBCC intervention trial. We used a lagged-control 

study design to examine the influence of the HBCC intervention on rehabilitation 

engagement. An alternative design in which individuals would be randomly assigned 

contemporaneously to a control or an HBCC group would limit the threat of history to the 

internal validity of the study. However, this would have introduced the threat of 

contamination, because providers would alternately be encountering patients who had 

undergone either usual care or the MI intervention. It is possible, in the design of future 

interventions, to make use of randomization when one can be assured that participants do 

not discuss treatment assignment with raters (ie, surgeons and physical therapists) and when 

adequacy of blinding can be tested. Second, our sample consisted of patients from a single 

academic medical center. These individuals may not represent all patients, especially those 

who present to community hospitals. We believe that this limitation is ameliorated by the 

fact that we enrolled participants from 2 hospitals (one a tertiary care center and the other a 

community hospital). Roughly 33% of patients were enrolled from the community hospital. 

Third, the use of self-reporting to measure attendance in PT and HEPs may introduce bias. 

In their review, Prince et al50 found that self-reports overestimated physical activity as the 

intensity of physical activity increased. In addition, population subgroups may have been 

differentially affected by this bias, although the authors did not discover any clear patterns of 

over- or underreporting. This bias may lead to spurious associations between intervention 

and self-reported attendance. Self-reporting bias may be mitigated by the inclusion of the 

physical therapist-rated measure of engagement in PT. That our findings were similar for 

both measures lends confidence to the self-reported measures of attendance in PT and HEPs.

The HBCC intervention was developed following the principles of MI, an evidence-based 

style of health behavior change consultation developed to address poor treatment outcomes 

among chronic drinkers.51 MI is a collaborative, person-centered form of guidance to elicit 

and strengthen motivation for change. Within an MI framework, motivation to engage in a 

new behavior, or to change an established one, is viewed as an alterable condition that can 

be increased via interpersonal, supportive, patient-centered counseling. Key principles of MI 

include (1) engaging the individual in a collaborative relationship; (2) focusing the 

conversation on the target of change; (3) evoking the individual’s reasons for change or 

engagement; and (4) planning for behavior change.52 MI has been shown to be effective in 

dozens of clinical trials published in diverse areas of health care behavior, including 
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smoking cessation,53 increasing exercise,54 and improving adherence to diabetes 

management programs.55

The use of strategies to increase patient activation to support changes in health behavior 

have focused on ways that patients can be empowered to take an active role in their health 

care,56 ways that providers can educate patients on the importance of health behavior 

changes,57 and ways that the health care system can incorporate self-management practices 

in chronic conditions.58,59 Interventions with these foci have shown that improvements in 

patient activation are associated with the adoption of positive health behaviors that may lead 

to improvements in health outcomes. This is highlighted by a recent study14 of those living 

with a variety of chronic conditions. In that study, the authors reported that increased 

activation led to positive improvements in self-management. These findings, taken together 

with the data on MI-based interventions, suggest that HBCC may be effective in increasing 

patient activation and participation in targeted health behaviors.

Conclusions

This study supports the benefits associated with this brief HBCC intervention, which 

consists of contact via telephone between the patient and a trained interventionist to increase 

patient activation and improve rehabilitation engagement among those undergoing lumbar 

spine surgery. These results are consistent with those of similar studies of persons with 

multiple sclerosis24 and moderate to severe traumatic brain injury.23 Furthermore, there is 

strong empirical evidence showing that MI counseling techniques can be taught to a wide 

variety of individuals in the health care field, regardless of their level of training, through 

workshops lasting 1 or 2 days.60 Patients who undergo surgery for degenerative lumbar 

spine disease typically have engaged in nonoperative care, including PT or home exercise, 

without resolution of their symptoms. It is critical that these individuals recognize the 

importance of, and have the support to engage in, rehabilitation after surgery. These data 

suggest that incorporation of interventions to increase engagement, particularly for these 

individuals and those having low levels of patient activation, may positively mediate patient 

behaviors and, ultimately, long-term outcomes. Practitioners should consider assessing 

patient activation and barriers to engagement as part of their initial assessment and 

rehabilitation planning. Early identification of those at risk allows clinicians to reduce 

barriers through education regarding the role of safe exercise in recovery, problem solving to 

ensure adequate support for exercise program initiation, and provision of adequate pain 

management.
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Fig 1. 
Development and maintenance of patient activation.
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Fig 2. 
Structural equation model. P values have been added to show the significance of direct and 

indirect effects on rehabilitation engagement. Abbreviations: attHEP, self-reported 

attendance in home exercise program; attPT, self-reported attendance in physical therapy; 

basePAM, Patient Activation Measure at baseline; HRERS, Hopkins Rehabilitation 

Engagement Rating Scale; PAM, Patient Activation Measure; RE, rehabilitation 

engagement.

Skolasky et al. Page 14

Arch Phys Med Rehabil. Author manuscript; available in PMC 2018 September 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Skolasky et al. Page 15

Table 1

Standardized regression weights for causal pathways included in the structural equation model (N=122)

Pathway Regression Weight (SE) P

Patient activation measure → rehabilitation engagement .682 (.127) <.001

Baseline patient activation measure → patient activation measure .808 (.253) <.001

HBCC intervention → patient activation measure .444 (.042) <.001

Baseline patient activation measure → rehabilitation engagement .079 (.126) .531

HBCC intervention → rehabilitation engagement .079 (.093) .395
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