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BACKGROUND: The Patient Activation Measure (PAM)
assesses several important concepts in chronic care
management, including self-efficacy for positive health
behaviors. In HIV-infected populations, better self-effi-
cacy for medication management is associated with
improved adherence to antiretroviral medications
(ARVs), which is critically important for controlling
symptoms and slowing disease progression.
OBJECTIVE: To determine 1) characteristics associated
with patient activation and 2) associations between
patient activation and outcomes in HIV-infected patients.
DESIGN: Cross-sectional survey.

PARTICIPANTS: 433 patients receiving care in four HIV
clinics.

METHODS: An interviewer conducted face-to-face
interviews with patients following their HIV clinic visit.
Survey data were supplemented with medical record
abstraction to obtain most recent CD4 counts, HIV viral
load and antiretroviral medications.

MAIN MEASURES: Patient activation was measured
using the 13-item PAM (possible range 0-100). Out-
comes included CD4 cell count>200 cells/mL?3, HIV-1
RNA<400 copies/mL (viral suppression), and patient-
reported adherence.

KEY RESULTS: Overall, patient activation was high
(mean PAM=72.3 [SD 16.5, range 34.7-100]). Activation
was lower among those without vs. with a high school
degree (68.0 vs. 74.0, p<.001), and greater depression
(77.6 lowest, 70.2 middle, 68.1 highest tertile, p<.001).
There was no association between patient activation
and age, race, gender, problematic alcohol use, illicit
drug use, or social status. In multivariable models,
every 5-point increase in PAM was associated with
greater odds of CD4 count>200 cells/mL? (aOR 1.10
[95 % CI 1.01, 1.21]), adherence (aOR 1.18 [95 % CI
1.09, 1.29]) and viral suppression (aOR 1.08 [95 % CI
1.00, 1.17]). The association between PAM and viral
suppression was mediated through adherence.
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CONCULSIONS: Higher patient activation was associ-
ated with more favorable HIV outcomes. Interventions to
improve patient activation should be developed and
tested for their ability to improve HIV outcomes.
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INTRODUCTION

The Chronic Care Model posits that an activated patient is
critical to achieving optimal health outcomes.' Patient
activation has been defined as the knowledge, skill, and
confidence an individual has in managing his or her
disease.” Hibbard et al. have developed an empirically
derived measure of patient activation, the Patient Activation
Measure (PAM), that assesses several important concepts
in chronic care management, including self-efficacy in
healthy behaviors (e.g. regular exercise), health locus of
control, and readiness to change.” Patient activation occurs
on a continuum, progressing through four stages. A
patient’s stage of activation can be identified by their
PAM score; each stage corresponds to a range of knowledge
levels and health-related behaviors.” Patient activation can
change;3 moreover, evidence indicates that targeted behav-
ior-change interventions can increase activation levels® and
may improve health behaviors and outcomes for patients
with chronic illness.™>°

Increasingly effective antiretroviral regimens have pro-
longed the life expectancy of HIV-infected patients,” trans-
forming the HIV epidemic into one requiring chronic care.®
As survival continues to improve, clinicians and patients
must optimize patients’ ability to manage their illness over
many years.
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A key behavior predicted by patient activation is
chronic illness self-management.” In HIV-infected popu-
lations, better self-management of HIV symptoms and
medication side effects is associated with improved
adherence to antiretroviral medications (ARVs).” Medica-
tion adherence is critically important for HIV-infected
individuals;'® however, adherence rates have been shown
to range from 42 % to 80 %.''""'* Improving self-
management of HIV symptoms and treatment side effects
is also associated with less severe HIV symptoms,’
increased self-efficacy for controlling symptoms,” and
increases in CD4 count.'* Although patient activation has
been studied in patients with other chronic illnesses, it has
not yet been studied in HIV-infected populations. Improv-
ing understanding of the role of patient activation in HIV
self-management and outcomes may elucidate mechanisms
by which to improve the quality of care for HIV-infected
patients.

The objective of this study was to identify character-
istics associated with patient activation, and to examine
whether patient activation is associated with medication
adherence and clinical outcomes in an HIV-infected
population.

METHODS
Research Design and Setting

The Enhancing Communication and HIV Outcomes
(ECHO) study is a cross-sectional, observational study that
assessed patient—provider communication and clinical out-
comes at four ambulatory HIV clinics in Baltimore, MD,
Detroit, MI, New York, NY, and Portland, OR that
participate in the HIV Research Network.'” The study
received Institutional Review Board approval from each
site.

Participants

Eligible providers were physicians, nurse practitioners, or
physician assistants who provided primary care to HIV-
infected patients. All HIV providers practicing at each site
were invited to participate, and completed informed
consent. Patients were eligible for inclusion if they were
HIV-infected, had seen the provider at least once, were over
18 years of age, and spoke English. Research assistants
selected potential participants from the providers’ scheduled
patients to minimize selection bias. Successive patients
were approached on the days when a research assistant was
present in clinic. Patients were recruited and gave informed
consent as they waited for their clinic appointment, with the
goal of enrolling a convenience sample of ten patients per
provider.

Study Procedures

A trained interviewer conducted face-to-face interviews
with patients following their clinic visit, from 2007 to 2008.
Surveys included data on patient demographics, social and
behavioral characteristics, and clinical characteristics. Sur-
vey data were supplemented with medical record abstrac-
tion to obtain most recent CD4 counts, HIV viral load and
antiretroviral medications.

Measures

Patient activation was measured using the 13-item Patient
Activation Measure (PAM).'® Response categories for each
item are strongly agree, agree, disagree and strongly disagree.
Responses are then scaled and transformed to a score ranging
from 0 to 100.'° The PAM measures an individual’s
activation level; it has been found to predict self-efficacy for
healthy behaviors and positive self-management behaviors,
such as regular exercise, for other chronic conditions.”'®"”
PAM scores have been correlated with four stages of
activation.”®'® Stage One (scores < 47): people do not
believe they can take an active role in their care. Stage Two
(scores 47.1-55.1): people lack knowledge and confidence to
take action. Stage Three (scores 55.2—67): people are
beginning to take action, but lack confidence or support for
change. Stage Four (scores > 67.1): people have adopted new
behaviors but may not be able to maintain them in stress or
health crises.>® The alpha coefficient for the 13 PAM items in
the current study was 0.907.

Independent variables were measured as follows: age;
race (white, African American, Latino, other); gender
(male, female); and education (having graduated from high
school, yes/no). Problematic alcohol use (never, former,
current) and illicit drug use (never, former, current) were
obtained using the Addiction Severity Index Lite.”’ We
measured self-reported social status using a validated visual
analog scale, where participants mark their perceived social
position on a ten-rung “ladder”, with the bottom rung being
one and the top rung being ten.”'** Depressive symptoms
were assessed using the 10-item Center for Epidemiologic
Studies Depression Scale (CES-D).”* Length of time with
provider was categorized as less than or equal to 5 years or
greater than 5 years.

Self-reported antiretroviral adherence was assessed by
asking, “(In the last 30 days...) about what percentage of
the time would you say you take your anti-HIV medications
as prescribed (0, 10, 20...100 %),” and dichotomized as
100 % vs. < 100 %, due to skewed distribution of responses
and the clinical importance of 100 % vs. lesser adherence in
precipitating antiretroviral resistance.”* Clinical outcome
variables included CD4 cell count>200 cells/mL* and HIV-
1 RNA <400 copies/mL (viral suppression) abstracted from
medical records.
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Analysis

We tested associations between patient characteristics and
patient activation using univariate and multivariable linear
regression. For all models, we included study site as a
covariate and adjusted for clustering by provider using
population averaged generalized estimating equations.
Independent variables were selected for inclusion in the
final multivariable model based on a priori hypotheses,
prior literature, and statistical associations (p<.20) in
univariate analyses. We further assessed the contribution
of independent variables to the model using likelihood ratio
testing and Hosmer-Lemeshow tests for goodness of fit.

We tested associations between patient activation and
HIV outcomes (CD4 cell count>200 cells/mL>, viral
suppression, and antiretroviral adherence) using univariate
and multivariable logistic regression among participants
taking antiretrovirals. We hypothesized that any observed
associations between patient activation and viral suppres-
sion would be mediated through adherence; so, using the
approached recommended by Baron and Kenny,”® we first
constructed a model of adherence, then constructed a model
of viral suppression without accounting for adherence
(Model A), and added adherence as a covariate to a second
model of viral suppression (Model B). We used Sobel’s test,
to test whether the association between patient activation
and viral suppression was consistent with mediation by
adherence.”®*” We assessed associations between a 5-point
change in patient activation and outcomes, since persons
who engage in healthy behaviors (e.g. regular exercise)
have four to five point higher average PAM scores than
those not engaged in healthy behaviors.”® All analyses were
conducted with STATA/IC Version 11.1, College Station,
TX.

RESULTS

Of 55 eligible providers, 45 (81.8 %) agreed to participate.
Two providers declined. The remainder of providers who
were not enrolled were not pursued because we reached
enrollment targets. Providers had a mean patient panel size
of 123 patients, and we enrolled a mean of ten patients per
provider. We identified 617 eligible patients. Providers
refused to allow 18 patients to be approached for the study,
because the provider felt too rushed (n=12), or that the
patient may be too sick (n=5), or the patient was only
returning for labs rather than a complete visit (n=1). Of the
remaining 599 patients approached, 434 agreed to partici-
pate and completed all study procedures. Of 165 patients
who declined to enroll in the study, the most common
reasons were that they didn’t have time to complete the
interview (n=106), that they weren’t feeling well (n=22),
and that they weren’t interested in research studies (n=13).
One participant who did not complete the PAM was

excluded from the current analysis, yielding a final analytic
sample of 433 patients (72.3 % of those approached).

Table 1 describes participant characteristics. The majority
of patients were male (66.0 %), had completed high school
(72.3 %),were prescribed antiretrovirals (78.5 %), and were
African American (58.7 %). Patients reported a mean age of
45.4 years (SD 9.5), mean Center for Epidemiological
Studies Depression scale (CESD) score of 10.9 (SD 6.4),
and ranked themselves near the middle of the social ladder
mean social status 4.50 (SD 2.0). Substance abuse was
common, with 28.1 % reporting current illicit drug use and
9.2 % current problematic alcohol use.

The mean PAM score was 72.3 (SD 16.5, range 34.7—
100), and 59.6 % of subjects had a PAM score greater than
or equal to 67.1, the threshold used in prior studies to
identify patients with the highest stage of patient activa-
tion.>'®* In analyses adjusted only for study site and
clustering by provider, PAM scores were associated with
education having a high school degree or greater compared
to less than a high school degree (74.0 for>high school
degree vs. 68.0 for no high school degree, p<.001),
perceived social status (70.3 lowest, 74.3 middle, and 74.5
highest tertile, p=.002), problematic alcohol use (70.1 for
current, 70.0 for former, and 76.0 for never problematic
alcohol use, p=.039), and depressive symptoms (77.6 for
lowest, 70.2 for middle, and 68.1 for highest tertile,
p<.001) (Table 2). In multivariable analysis, education,
former problematic alcohol use, and depressive symptoms
remained independently associated with patient activation.
For every one-point increase in CESD depression score, the
PAM score decreased by a half a point in adjusted analysis
(B= —0.52, 95 % confidence interval (CI) -0.77-0.27 for
CESD score as continuous variable).

Of 333 patients prescribed antiretrovirals, 262
(78.9 %) had a CD4 count>200 cells/mL>, 223 (67.2 %)

Table 1. Patient Characteristics (n=433)

Mean age in years (SD) 45.4 (9.5)
Race, n (%)
White 105 (24.3)
African American 254 (58.7)
Latino 62 (14.3)
Other 12 (2.8)
Male gender, n (%) 285 (66.0)
> High school degree, n (%) 313 (72.3)
Mean social status (SD) 4.50 (2.0)
Problematic alcohol use, n (%)
Current 39 (9.2)
Former 209 (49.3)
Never 176 (41.5)
Illicit drug use, n (%)
Current 121 (28.1)
Former 206 (47.9)
Never 103 (24.0)
Mean CESD Score (SD) 10.9 (6.4)
With provider>5 years, n (%) 144 (33.4)
Prescribed antiretrovirals, n (%) 333 (78.5)

CESD Center for Epidemiological Studies Depression scale
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Table 2. Univariate and Multivariable Associations with Patient
Activation (n=433)

Mean PAM p -value* Multivariable 3

Score (SD) coefficient
95 % Cn’

Age tertile (years) 0.894

18-42 72.5 (16.3) -

43-49 72.0 (17.0)

> 50 72.4 (16.4)
Race: 0.539

White 71.8 (15.4) Ref

African American  73.5 (16.6) 2.53 (-1.25, 6.31)
Latino 70.0 (18.0) 4.05 (-1.24, 9.34)

Other 64.7 (13.3) —5.50 (—14.9, 3.86)
Gender 0.294

Female 73.8 (15.8) Ref

Male 71.6 (16.5) —2.88 (—6.20, 0.45)
High school degree < 0.001

No 68.0 (15.9) Ref

Yes 74.0 (16.5) 6.84 (3.37, 10.3)
Social status tertile 0.039

Lowest 70.3 (15.8) Ref

Middle 74.3 (17.1) 2.42 (-1.84, 6.67)

Highest 74.5 (16.9) 1.52 (=2.01, 4.97)
Problematic 0.002
alcohol use

Never 76.0 (15.7) Ref

Former 70.0 (16.6) —5.87 (-9.52,-2.23)

Current 70.1 (17.8) =3.71 (-9.69, 2.26)
Illicit drug use 0.151

Never 75.1 (15.9) Ref

Former 72.4 (16.8) —0.22 (—4.16, 3.68)

Current 70.1 (16.3) —0.74 (-5.16, 3.68)
Depression tertile < 0.001

Lowest 77.6 (16.9) Ref

Middle 70.2 (15.7) —5.56 (-9.33,-1.79)

Highest 68.1 (15.1) —8.26 (—12.1,-4.44)
Time with provider 0.322

<5 years 72.7 (16.5) -

> 5 years 71.8 (16.5)
Prescribed 0.107
antiretrovirals

No 69.9 (15.4) Ref

Yes 72.9 (16.8) 1.41 (—2.28, 5.09)

*n-values adjusted for site and clustering by provider
Multivariable model adjusted for variables in column and also site
and clustering by provider

had an HIV-1 RNA<400 copies/mL, and 196 (50.9 %)
reported taking about 100 % of antiretroviral doses in the
past 30 days. Table 3 reports multivariable associations
between patient activation and these clinical outcomes.
Every five-point increase in PAM score was associated
with a 10 % increase in the odds of having a CD4 count
greater than 200 cells/mL (aOR 1.10 [95 % CI 1.01,
1.21]), an 18 % increase in the odds of adherence (aOR
1.18 [95 % CI 1.09, 1.29]), and an 8 % increase in the
odds of HIV viral suppression (aOR 1.08 [95 % CI 1.00,
1.17]). When adherence was added to the model of HIV
viral suppression, the association between patient activa-
tion and viral suppression was attenuated (aOR 1.04 [95 %
CI 0.96, 1.13], Sobel p-value for mediation=0.028),
indicating that the observed association between patient
activation and viral suppression was consistent with partial
mediation through improved antiretroviral adherence.

Table 3. Associations Between Patient Activation and HIV
Clinical Outcomes Among Patients Prescribed Antiretroviral
Therapy* (n=411)

CD4>200 Adherence’ Viral Viral
cells/mL? suppression suppression
Model A Model B
aOR aOR aOR aOR
95 % CI) O5%CIH (O5%CI) 95 % C)
S5-point  1.10 (1.01, 1.21) 1.18 1.08 1.04

change (1.09, 1.29) (1.00, 1.17) (0.96, 1.13)
in PAM p=0.032 P<0.001 p=0.046 »=0.309
score

*All models adjusted for gender, age, race, education, literacy, self-
perceived social status, alcohol abuse, illicit drug use, depression, site,
and clustering by provider

#Defined as “takes antiretroviral medications as prescribed about
100 % of time” vs. less than 100 % of time.

Model A: adjusted for above, but not adherence

Model B: adjusted for above, with adherence added to model

aOR = adjusted odds ratio, PAM = patient activation measure score

DISCUSSION

In this study of HIV-infected patients engaged in care, we
found that patient activation scores were higher on average
than among other chronically-ill populations, and that
activation was lower among those without a high school
degree and those who were depressed. Most importantly,
higher activation was associated with viral suppression,
mediated by greater antiretroviral adherence. Our findings
suggest that interventions that improve patient activation may
improve HIV clinical outcomes, and provide some insight
regarding who would most benefit from such interventions.

To our knowledge, this is the first study of patient
activation in HIV-infected patients and thus extends
evidence about patient activation from other populations
living with chronic illness. Mean patient activation scores in
this population were more than 10 % higher than those
reported in the general U.S. population, where adults
responding to a telephone survey reported a mean 13-item
PAM score of 61.9, and substantially higher than in prior
studies of patients with other chronic illnesses such as
diabetes, chronic obstructive pulmonary disease (COPD),
and cardiovascular disease where PAM scores ranged from
56.6 to 65.6.'%'%3%3! Indeed, more than half of study
subjects had patient activation scores identified as “Stage 4”
patient activation—those who have adopted new behaviors
but may not be able to maintain them in the face of life
stressors or health crises.®*%*? HIV-infected patients who
have engaged in care may be more activated than other
populations, including those with other chronic diseases and
those with HIV outside of care. We hypothesize that this
may in part be due to the availability of adherence
counseling, case management, and other social support
services typically available in U.S. HIV clinics through the
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Ryan White Care Act. Importantly, even patients in the
fourth stage of patient activation may need ongoing support
and targeted interventions, particularly during times of
stress, when medication adherence may be less likely.
Despite this, important subgroup variations in the level of
patient activation, and strong associations between degree
of patient activation and HIV outcomes were observed.

Patients with greater educational attainment reported
higher levels of activation compared with those without a
high school degree, consistent with findings in non-HIV-
infected populations.'®**>* Patient activation measures a
person’s knowledge, skill, and confidence in managing their
own health—skills likely promoted through advanced
education. Low educational attainment, which is likely
correlated with lower health literacy, may serve as a clinical
marker for HIV-infected persons in need of additional case
management or health education interventions to improve
HIV symptom and medication self management.8

Depressive symptoms were also strongly associated with
patient activation. As depressive symptoms increased,
patient activation scores decreased dramatically, with a
mean difference of ten points between those with the
highest vs. lowest CESD scores—a difference in PAM score
capable of crossing clinically significant levels of patient
activation.®*° Depressed patients with other chronic ill-
nesses have lower activation scores and are less responsive
to interventions to improve patient activation.” The PAM
was recently modified for use in mental health conditions,
and higher levels of activation were associated with greater
recovery from mental health symptoms.** Our findings
suggest that lower patient activation may mediate previous-
ly demonstrated negative associations between depression
and adherence.’>*® This finding is particularly noteworthy,
given the high prevalence of depression and other psychi-
atric disorders among patients with HIV and the critical
importance of antiretroviral adherence.’” While the causal
relationship between patient characteristics and patient
activation level is likely complex and not unidirectional,
these factors may nonetheless be useful targets both for
screening high-risk patients and for behavior modification
interventions. Furthermore, patient activation interventions
in this population are most likely to be successful if they are
tailored for patients with low educational level and
recognize the impact of depression.

Our findings are also notable for a lack of association
between some participant characteristics and patient activa-
tion. While some prior research reports variation in patient
activation by age, gender, and race/ethnicity,”” other studies
demonstrate mixed results similar to our findings. For
example, a recent study conducted at community health
centers found an association between patient activation and
age, but not race/ethnicity, gender or education,” and a 2010
study conducted at three inner-city health centers found that
activation differed according to gender and educational

level, but not age or race/ethnicity.>> While PAM scores
were significantly lower in the current study among
participants with current or former problematic alcohol use
compared with those without any problematic alcohol use
in unadjusted analysis, these associations were attenuated in
multivariable analysis and no associations between illicit
drug use were identified. Though no prior studies have
investigated these associations, the lack of association
between substance use and patient activation was unantic-
ipated. One hypothesis might be that substance use among
HIV-infected patients engaged in HIV care (which often
includes on-site adherence counseling and addiction treat-
ment services) are a more highly activated group than
substance users in other settings. Further research is
required to clarify the associations between these patient
characteristics and patient activation.

Higher levels of patient activation were associated
with CD4 count>200 cells/mL>, optimal antiretroviral
adherence, and HIV-1 RNA viral suppression. While
causal inferences are limited in this cross-sectional study,
our findings suggest that interventions to improve patient
activation may have favorable effects on HIV clinical
outcomes. CD4 cell counts are influenced by a range of
immune and other factors,*® and serve as a crude marker
of HIV disease severity. Higher CD4 cell counts in
activated patients may reflect health behaviors that led to
earlier diagnosis and treatment. However, it is also
possible that a person’s immune status affects their
cognitive and behavioral capacities, and therefore their
activation level. High CD4 counts are also associated with
greater function and quality of life that may facilitate
improved HIV symptom and medication self-management.
These hypotheses merit further testing in prospective
studies.

Antiretroviral adherence, a key self-management skill, is
essential for HIV RNA viral suppression.’” Patients with
high levels of activation have improved self-management
skills, including better knowledge, confidence, and ability
to take medications as prescribed.™ Patient activation, as
measured through the PAM, represents a summary indicator
that can potentially be used to predict adherence. The
magnitude of association between patient activation and
adherence and viral suppression in our study approached
that reported in a meta-analysis of 19 adherence interven-
tions,*” suggesting that structured adherence interventions
may improve adherence and viral suppression by improving
patient activation. The association between patient activa-
tion and viral suppression was partly mediated through
adherence in the current study, consistent with our
hypothesized causal pathway. This finding extends the
previous literature on patient activation by demonstrating
its association with outcomes may be mediated through
self-management behavior of medication adherence. Future
prospective studies should further address other potential
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mediators of the relationship between patient activation and
viral suppression, such as earlier antiretroviral initiation and
history of antiretroviral resistance.

Our findings should be interpreted in light of several
important limitations. First, the study’s cross-sectional
design limits causal inference. While we suspect that patient
activation influences outcomes through better self-manage-
ment and adherence, these findings need to be verified in
longitudinal studies. Our finding that adherence partially
mediated the association between patient activation and
viral suppression, however, supports our hypothesized
causal pathway. Second, results in our study population of
English-speaking patients engaged in care in highly
experienced, high volume, urban HIV treatment centers
may not be generalizable to non-English speaking HIV-
infected patients or those not currently engaged in treatment
in similar centers. HIV-infected subjects not engaged in care
likely have lower levels of patient activation and represent a
more vulnerable population. Inclusion of these patients in
future studies may strengthen observed associations be-
tween patient activation and HIV outcomes. Third, adher-
ence data was self-reported and subject to recall bias. While
self-reported adherence may overestimate adherence com-
pared with electronic adherence monitoring, it remains
strongly associated with HIV-1 RNA viral suppression,®’
thus using an alternate measure would be unlikely to change
our findings. Finally, the ECHO study did not include other
contributors to chronic illness self-management, such as
diet, exercise, and smoking behaviors. Inclusion of these in
future studies could additionally strengthen the link be-
tween patient activation self-management.

This cross-sectional study of patients receiving care for HIV
infection suggests that higher levels of patient activation are
associated with higher CD4 counts, better adherence, and
greater odds of viral suppression. Importantly, the effect of
patient activation on viral suppression was mediated through
antiretroviral adherence. While patient activation levels for
the overall study population exceeded those reported for
other chronic illnesses, activation was lower for those with
lower educational attainment and higher levels of depression.
Our findings inform the development of interventions to
increase patient activation in HIV clinics, and suggest such
interventions may improve HIV outcomes through improved
self management skills such as adherence.
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