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Abstract and Introduction

Abstract

Study Design: Prospective longitudinal study.
Objective: To determine the association between baseline patient activation and participation in postoperative physical therapy in a cohort of
individuals after lumbar spine surgery.
Summary of Background Data: The Patient Activation Measure is a recently developed tool to assess patient activation. Patient activation is
defined as an individual's propensity to engage in adaptive health behavior that may, in turn, lead to improved patient outcomes. It has not
previously been used in spine research.
Methods: We assessed baseline patient activation levels in individuals presenting for surgery of the lumbar spine via the Patient Activation
Measure. Differences in patient characteristics across patient-activation quartiles were assessed using analysis of variance. After surgery, we
assessed attendance (self-reported weekly) and engagement in physical therapy (at the last visit, using the Hopkins Rehabilitation Engagement
Rating Scale) and determined the ratio of sessions attended to sessions prescribed. The influence of baseline patient activation, in the setting of
other patient characteristics, to predict attendance and engagement with physical therapy was examined using linear regression methods.
Results: Scores on the Patient Activation Measure were positively correlated with participation (r = 0.53) and engagement (r = 0.75) in physical
therapy. Individuals with low activation were more likely to report low self-efficacy for physical therapy, low hope, and external locus of control
compared with those with high activation.
Conclusion: Increased patient activation is associated with improved adherence with physical therapy as reflected in attendance and
engagement.

Introduction

The North American Spine Society has recommended postoperative physical therapy after surgery for degenerative conditions of the lumbar

spine.[1] For most patients, the back muscles have been weakened from preoperative deconditioning[2] or as a result of surgical incisions through

muscle groups.[3] A major goal of physical therapy, therefore, is to retrain muscles, increase strength, and improve endurance. Patient factors
that influence adherence to physical therapy after lumbar spine surgery include presence of depressive symptoms and attitudes, such as
motivation to participate in physical therapy. Patient activation, defined as an individual's propensity to engage in adaptive health behavior that
may, in turn, lead to improved outcomes, emerges from the influence of psychological factors and personal competencies.

The role that patient activation has in determining adherence to physical therapy has not been documented. Variation in adherence is related to a

patient's motivation and attitudes toward the utility of physical therapy.[4] Patients who consider physical therapy as an important means of

recovering function after surgery are more motivated to participate.[5] Psychological factors may explain the observed variability in adherence;
however, they have generally been studied in isolation. Health behavior has often focused primarily on negative factors, such as depression and
anxiety. More recently, the role that positive psychological factors, such as optimism, hope, self-efficacy, and locus of control, may play is being
explored. Patient activation assesses the influence of these psychological factors and personal competencies, such as condition-specific

knowledge, on health behavior.[6] An activated patient is one who is armed with the skills, knowledge, and motivation to be an effective member

of the healthcare team.[7]

The objective of the current study was to determine the association between baseline patient activation and participation in postoperative
physical therapy in a cohort of individuals after lumbar spine surgery. Specifically, we have described patient activation in this population;
examined the association between patient activation and other patient characteristics; and explored the relationship between patient activation
and adherence to physical therapy. We hypothesized that (1) individuals undergoing lumbar spine surgery would display, as a group, a range of
patient activation similar to that of other populations; (2) there would be a positive association between positive psychological factors and
adherence to physical therapy; (3) there would be a positive association between patient activation and psychological factors; and (4) patient
activation would provide additional information regarding an individual's propensity to adhere to physical therapy beyond that obtained from
traditional psychological measures.
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Materials and Methods

Study Population

Individuals presenting to our academic spine center between August 2005 and May 2006 for surgical treatment of degenerative lumbar spinal
stenosis were eligible for inclusion in this prospective cohort study. Inclusion criteria were: age >18 years, English-speaking, and the ability to

provide informed consent, as determined by a Mini-Mental Status Examination score of >18 of 30.[8] Because individuals who have undergone

previous spine surgery have a markedly different clinical recovery course than those having primary surgery,[9] such patients (based on a review
of the medical records) were excluded. Of the 66 eligible participants, 1 refused to participate, resulting in a study population of 65 predominantly
non-Hispanic white (89%) and female (58%) individuals with a mean age of 58 years (SD 15 years). The current study has been reviewed and
approved by our center's Institutional Review Board.

Participant Assessment

Individual participants were enrolled and baseline assessment was conducted before surgery. The baseline assessment included questions
concerning demographic (age, gender, and race/ethnicity), health (presence of comorbid conditions), and social (education and household
income) characteristics. The Charlson Comorbidity Index, a well-validated means of risk adjustment for in-hospital complications and mortality,

was used to assess the presence of comorbid conditions.[10,11] All research-related events occurred in a private research room to ensure
confidentiality.

Measuring Adherence

Adherence was defined operationally with measures of attendance and engagement. Attendance was based on self-report assessments collected
weekly through week 6. This assessment consisted of response to 2 questions: (1) how many sessions of physical therapy were prescribed for
you in the past 7 days? and (2) how many sessions of physical therapy did you attend in the past 7 days? Participants called an answering
machine to record their response to these 2 questions. If a response was not recorded, the research staff contacted the participant to collect this
information. Attempts to reach the participant via the telephone were repeated until successful. The timeliness of this assessment provided some
protection against recall bias. An overall average attendance was computed for the 6 weeks.

Engagement was based on assessments collected at week 6. Using the Hopkins Rehabilitation Engagement Rating Scale, the physical therapist
rated the degree of engagement exhibited by the participant. This instrument is a 5-item Likert scale used to rate behavioral observations of the
patient during physical therapy. The physical therapist is asked to rate the patient's attendance, the patient's attitude toward physical therapy, the
need for prompts (either verbal or physical), the patient's understanding of the importance of physical therapy, and the patient's level of activity

during physical therapy.[12] This tool, which has been used to measure engagement in rehabilitative therapy for individuals with spinal cord
injuries, stroke, amputations, and hip or knee replacement, was established in a previous study as a consistent (Cronbach  >0.90) and reliable

(test-retest 0.73) measure of engagement.[12] Evidence for its validity was established through correlation with key clinical indicators.

Measuring Patient Activation

Patient activation has been operationally defined as an individual's propensity to engage in positive health behavior. A recently published study

examined the association between patient activation and health behavior in a group of individuals with a variety of chronic diseases.[13] In that
study, survey respondents provided information regarding patient activation and measures related to health behaviors and outcomes. Individuals
with high activation were more likely to endorse the use of self-management services and to have increased medication adherence than

individuals with low activation. Patient activation was assessed using the Patient Activation Measure (PAM) ( Table 1 ).[6] The PAM is a
participant-completed 13-item questionnaire that addresses key psychological factors and personal competencies. The scale used in our study is

a modification of the original that was devised to increase the clinical utility of the measure.[14] Validity of the scale has been established through

correlation with key clinical indicators, such as overall health status and self-management behaviors.[14] Participants are asked to rate their
agreement on individual test items ranging from strongly disagree to strongly agree. Scores on the PAM are continuous measures ranging from 0
(no activation) to 100 (high activation). Previous reports of the use of this questionnaire have shown observed scores between 40 and 80 points

(average, 55 points).[6] The use of the PAM in a cohort of individuals about to undergo surgery for low back pain has been shown to provide a
reliable (intraclass coefficient of 0.87) and valid assessment of patient activation (Skolasky RL, Riley III LH, Wegener ST, MacKenzie E.

Psychometric properties of the Patient Activation Measure in persons undergoing spine surgery. Manuscript in preparation).[2]

Psychological Factors

Information was collected using well-validated instruments regarding the psychological factors. Optimism was measured using the Life

Orientation Test - Revised, a 6-item Likert type scale designed to assess optimism on a continuous scale.[15,16] Individuals are presented with
positive statements, such as I am always optimistic about my future, and negative statements, such as If something can go wrong, it will. This

measure has previously been shown to be reliable and valid with acceptable internal consistency (Cronbach  = 0.76).[15,17,18]

The Trait Hope Scale is a 12-item instrument on which participants rate their responses to items on a 4-point Likert scale. This measure has
been shown to be reliable (test-retest correlation, 0.73-0.82) in providing measures of a person's perceived capabilities at generating workable

routes to desired goals (pathway thinking) and the motivation and/or perceived capacity to reach desired goals (agency thinking).[19]
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Self-efficacy to participate in physical therapy was measured using an instrument designed to assess an individual's confidence to perform

required exercises/tasks that was adapted from the Arthritis self-efficacy scale.[20] Substantial literature documents state-dependent customized

measures of self-efficacy as useful in predicting behavior.[21-27]

The Multidimensional Health Locus of Control Scale is a reliable and well-validated scale that provides estimates of assignment of locus of

control to internal and external forces.[28] This scale is composed of 5 subcomponents: internality, physician, other people, powerful others, and

chance. The internal consistency of this scale has been reported across a variety of populations to range from 0.83 to 0.86.[28]

The presence of depressive symptoms was assessed using the Prime MD.[29] The Prime MD is a brief screening tool based on diagnostic
criteria from the Diagnostic and Statistical Manual of Mental Disorders to identify the presence of depressive symptoms. When compared against

structured interviews to determine the presence of depression, the Prime MD has good sensitivity (0.73) and specificity (0.98).[29]

Statistical Analyses

The goal of the current analysis was to identify and to understand the role that patient activation may have in explaining adherence to
postoperative physical therapy. The 2 measures of adherence to physical therapy (attendance and engagement) were used as separate outcome
measures.

The first objective was to describe patient activation for individuals about to undergo elective lumber spine surgery. We tested normality of PAM
scores using the Shapiro-Wilk test. Second, we stratified the sample into quartiles based on PAM scores to examine the relationship between
patient activation and other patient characteristics (demographics, health, social, and psychological factors). Continuous measures were assessed

using analysis of variance (ANOVA) with planned between group comparisons.[30] Categorical measures were assessed using 2 test for
independence.

Third, correlation coefficients between PAM and attendance or engagement in physical therapy were calculated. To build evidence that patient
activation is uniquely associated with adherence, linear multivariate models were constructed to test the association between adherence and
patient activation and other patient characteristics (demographic, health, social, and psychological factors). In building a predictive model of
adherence, we chose to follow a theoretical approach. All independent variables with scientific rationale to expect an association with adherence
were included. After model construction, our measure of patient activation was added as a final predictor. The significance of the parameter
estimate and the change in the amount of variance explained by the model provided an estimate of patient activation's unique predictive ability.
Interactions between patient activation and other variables in the model were tested for their modifying influence. Regression diagnostics

concerning colinearity and residual analysis were conducted to assess the fit of a final model.[31]

Results

Patient Activation: Distribution and Correlates

PAM scores followed a normal distribution with mean score of 58.49 points (SD 15.09 points; range, 32.2-100) (Shapiro-Wilk W = 0.973; P =
0.181). We characterized 16 individuals with high activation (fourth quartile) and 19 individuals with low activation (first quartile). The remaining
30 individuals were evenly divided between the second and third quartiles ( Table 2 ).

There were no significant differences among quartile groups with respect to age, gender, marital status, comorbid conditions, or education (
Table 2 ). Nonwhite individuals were more likely to score in the lower quartiles of the PAM (P = 0.042). Individuals reporting high household
income were more likely to be in the upper quartiles of patient activation (P = 0.048), a finding especially apparent between the first and fourth
quartile. For individuals in the lowest activation group, nearly 3 quarters reported an annual household income below $50,000, whereas in the
highest activation group, nearly 69% of individuals reported an annual household income of more than $50,000.

As patient activation increased, the severity of depressive symptoms decreased (P < 0.001) ( Table 2 ). With respect to other psychological
factors, increasing activation was significantly associated with increasing self-efficacy (P < 0.001), increasing hopefulness (P = 0.032), and
decreasing externalized control (powerful others, P < 0.001; physicians, P = 0.003; other people, P = 0.002).

Adherence: Distribution and Correlates

Mean attendance for the 6-week period was 76% (SD, 32%; range, 0%-100%) ( Table 3 ). Three individuals did not attend any physical therapy
sessions. Post hoc questioning indicated that 1 participant could not afford the health insurance copayment and 2 participants found it
inconvenient to attend the sessions. The mean engagement score on our Rehabilitation Engagement Rating Scale was 22.1 points (SD, 5.2
points; range, 11-30 points). The distribution of these scores was similar to that reported in other populations of individuals with spinal cord

injuries, stroke, amputation, or hip or knee replacement.[12]

Patient Activation and Adherence

Attendance was moderately correlated with patient activation (r = 0.53; P < 0.001) indicating that patient activation accounted for roughly 28% of
variation in attendance. A strong correlation was observed between patient activation and engagement (r = 0.75; P < 0.001), suggesting that
highly activated individuals were more likely to be rated as highly engaged by their physical therapists. Patient activation accounted for 56% of
variation in engagement score.
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Statistical models were developed to examine the association between adherence to physical therapy and patient activation, in the context of
other psychological factors. These other psychological factors were used to estimate the base predictive models (model 1) for attendance ( Table
4 ) and engagement ( Table 5 ). These psychological measures accounted for 37% of variation in attendance and 31% of variation in
engagement. To estimate the additional information provided by measuring patient activation, PAM scores were added to these models (model
2). This expansion of model 1 provided significantly greater explanation of variation in attendance [36.8%-45.2%; F (1, 55) = 9.72; P < 0.001] (
Table 4 ). Examination of the  coefficients between model 1 and model 2 showed there were modest changes with the addition of patient
activation. The largest of these changes was for self-efficacy to participate in physical therapy (12.04-9.07 points). The addition of patient
activation to model 1 of engagement increased the total variance explained to 63.2% [F(1,52) = 46.47; P < 0.001] ( Table 5 ). The parameter
estimates showed large changes for self-efficacy and severity of depressive symptoms between model 1 and model 2.

Discussion

The purpose of this study was threefold: (1) to describe patient activation among patients undergoing lumbar spine surgery; (2) to examine the
association between patient activation and other characteristics; and (3) to explore the relationship between patient activation and adherence to
postoperative physical therapy.

With regard to the first objective, we have shown that the PAM scores follow a normal distribution and have sufficient spread to stratify the cohort
into meaningful subgroups.

For the second objective, individuals differ in terms of patient activation, as evidenced by the observed differences in psychological factors across
the patient activation quartiles. Theory predicts that, as individuals vary in patient activation, they would also differ in other psychological factors.

These factors would include those not easily changed (immutable) and those that could be changed (mutable).[6] Immutable psychological factors
included optimism, hope, and locus of control. Mutable psychological characteristics included presence of depressive symptoms and self-efficacy
to participate in physical therapy. These mutable characteristics may serve as a potential intervention target for improving patient activation.
Interventions to increase self-efficacy have been shown to be successful. Among those undergoing elective orthopaedic surgery, an

empowerment model of education was shown to increase self-efficacy to participate in physical therapy.[32] In our study, individuals with low
activation endorsed a lower confidence to participate in physical therapy than individuals with high activation (53% vs. 79%), indicating potential
for improvement.

In meeting the third objective, patient activation was significantly correlated with measures of attendance and engagement. PAM scores
accounted for 28% of variance in attendance and 56% of variance in engagement when examining the unadjusted bivariate analyses. Patient

activation is a property that emerges from the influence of psychological factors and personal competencies[6] (Figure 1). Therefore, it was
important to explore the association between patient activation and adherence in the setting of other psychological factors. Increasing self-
efficacy was associated with increased attendance and engagement, and externalized locus of control was associated with decreased
attendance. Multivariate linear regression models showed that patient activation was a significant predictor of adherence to physical therapy. The
addition of patient activation significantly increased the amount of variance explained in these models. This increase in variation indicated that
patient activation provided additional information in the prediction of adherence to physical therapy. It is possible that this increase in information
may be the results of the knowledge and skills components that are included in the PAM.
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Figure 1. 

Development and maintenance of patient activation.

     

Our study has certain limitations that must be taken into account when interpreting the current findings. First, the study design did not follow
individuals through to functional recovery, preventing us from making direct inferences about the influence of patient activation on recovery.

However, given the importance of adoption of positive health behaviors after surgery,[33] our study supports the influence of patient activation on
a surrogate marker of functional recovery.

Second, our sample was drawn from 1 academic spine center, and patients who present to our service may not be typical of the patients who
present to a community hospital. The fact that our center comprises 2 hospitals (a tertiary care center and an affiliated community hospital) may
help to ameliorate this potential limitation: approximately one third of our participants were enrolled from the affiliated community hospital.

Third, reliance on self-report for attendance to physical therapy may lead to a bias. Subgroups of the population may have been differentially
affected by this bias, leading to spurious associations between these factors and self-reported attendance in physical therapy. Self-report bias
may be mitigated by the inclusion of the physical-therapist-rated engagement in physical therapy. That our findings were similar for both
measures lends confidence in the self-report attendance in physical therapy.

A final limitation may be the conceptual model (Figure 1), which draws relationships among patient characteristics, patient activation, and health
behavior. Although we were able to begin to estimate the association between the psychological factors and patient activation and the combined
association of these factors with adherence to physical therapy, our inferences were limited. Because of our small sample size, we were unable
to perform structural equation modeling to test the strength and direction of these relationships. Inability to discern causal pathways underlines the
need to study this model in a larger setting.

We have shown the relationship between patient activation and adherence with physical therapy. The additional information provided by patient
activation in predicting adherence to physical therapy highlights the importance of psychological factors and personal competencies in
understanding health behavior. The literature has previously supported this conclusion, but the use of a simple scale to measure the influence of
these many factors on health behavior is a novel contribution. The PAM is an instrument with great potential to be incorporated into clinical
practice. With the PAM, a healthcare provider may be able to quickly assess an individual's propensity to engage in adaptive health behavior.
Future research will address if preoperative intervention can increase patient activation and lead to increased adoption of positive health
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behaviors and improved functional recovery.

Table 1. Patient Activation Measure

Table 2. Biologic, Social, and Psychological Characteristics of Participant Cohort, Overall and
Stratified by Patient Activation
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Table 3. Adherence to Physical Therapy (Attendance and Engagement), Overall and Stratified by
Patient Activation
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Table 4. Multiple Linear Models of Relationships Between Patient Activation and Measures of Self-
reported Attendance in Physical Therapy, Adjusted for Select Biologic, Social, and Psychological
Factors

Table 5. Multiple Linear Models of Relationships Between Patient Activation and Engagement in
Physical Therapy, Adjusted for Select Biologic, Social, and Psychological Factors
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Sidebar: Key Points

Patient activation varies among individuals, especially across race and income groups.

Patient activation is negatively associated with the presence of depressive symptoms and positively associated with self-efficacy and
hope.

Patient activation provides significant additional information with which to predict adherence to physical therapy.
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