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Abstract

Objective—The aim of this study was to use path analysis methods to determine if health literacy
mediates the relationship between race and patient activation.

Methods—We performed a secondary analysis of data from a randomized controlled trial in
elderly, urban, minority patients using path analysis. Path analysis was used to evaluate the
mediation of race on patient activation through different variables. Several models were tested for
best fit for their effects on patient activation.

Results—Across all models, significant mediation paths were identified from race to lower
patient activation through health literacy. This relationship remained significant throughout
alternative model testing for covariate combinations. The best-fit model included an indirect effect
of sex on patient activation through health literacy indicating that the mediation effect of health
literacy on patient activation was most profound for African American males. Health literacy had a
bigger influence on patient activation for participants with a greater comorbidity than for those
with fewer conditions. No significant direct effect was shown between race and patient activation
in any of the models.

Conclusion—Racial disparities in patient activation were fully mediated by health literacy skills.

Practice implications—Future interventions to improve racial disparities in patient activation
need to be targeted at improving health literacy.
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Introduction

Patient activation is a person’s willingness to manage his or her own health [1]. As patients
are required to manage complex medical decisions, the concept of empowering patients for
effective self-care has become increasingly acknowledged as a critical goal [2—4]. Studies
have shown that being an actively engaged participant in one’s care has been associated with
better health outcomes [5]. Higher levels of activation have been associated with healthier
behaviors and better health related outcomes whereas lower levels of activation have been
associated with worse physical health, depression and anxiety, and readmission within 30
days of hospital discharge [3,6—9]. The concept of activation has important ramifications, as
being an effective, informed manager of one’s own health can influence the process and
outcomes of care and reduce health care costs [3,10].

Hibbard et al. devised the Patient Activation Measure (PAM) to measure activation, and
studies have linked health literacy and patient activation [1,11,12]. Activation involves the
empowerment and motivation needed to manage one’s health. Health literacy involves an
array of skills needed to promote health, including not only the capacity to derive meaning
from written words, numbers, documents, and images, but also, the capacity to fulfill self-
care tasks, gather information, and interact successfully in health care contexts [13]. An
integral component to being more activated is seeking and using relevant health information
[7]. Therefore, being able to understand and process health information becomes important.
Both health literacy and patient activation have been found to influence decision making in
older adults [4].

Patient activation has been shown to differ by race and ethnicity: African Americans have
demonstrated lower levels of patient activation than whites, even after controlling for other
characteristics [11]. Activation has been shown to be lower in medically underserved
populations [7,14]. The etiology of this relationship between race and activation has not
been elucidated. Resolving the gaps in activation has been proposed as one strategy for
reducing racial disparities in health outcomes [11].

As health literacy has been linked both to race [15] and patient activation, health literacy
may be an important mechanism residing within this causal pathway. Therefore, we
performed path analyses to evaluate the direct and indirect relationships between race and
patient activation, examining health literacy as a mediator of this relationship [16].

2. Methods

Participant recruitment, data collection procedures and the majority of the measures used in
our current analyses have been previously described in the Steps to Health study [16]. Race
was categorized into a three-level variable: Black or African—American, White, and Other

(including American Indian/Alaskan Native, Asian, multi-racial, and unknown), with White
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as the referent group. We examined the normality of continuous endogenous variables such
as literacy score and PAM by comparing kernel density estimates to ideal normal curves. We
also compared the sample means and medians to assess the symmetry of the distributions.
We found that these variables were sufficiently distributed for use to model linear
relationships.

Health literacy was measured using the short version of the Test of Functional Health
Literacy in Adults (S-TOFHLA) [17,18]. This validated test consists of two parts, the first
part measures reading comprehension with regards to medical topics. Scores ranged from 0
to 36. We analyzed literacy scores as a continuous variable.

Patient activation was measured using the validated Patient Activation Measure (PAM) and
was evaluated during the baseline assessment of the Steps to Health Study [1]. The PAM is a
21-item questionnaire that is scored on a scale of 0-100, 0 = the lowest possible activation
and 100 = the highest possible activation [1]. We analyzed PAM scores as a continuous
variable in our models.

In order to produce the most parsimonious model both the direct and indirect effects were
examined for each of the following covariates: race, age, gender, Patient Health
Questionnaire 9 (PHQ9) score for depression and number of comorbidities. Path analysis
was performed through maximum likelihood estimation using MPLUS software, version 7.3
[19]. Race was included in the models as an exogenous variable while education, literacy
score, and PAM were treated as endogenous variables. We allowed for correlation between
education and literacy score. Model fit was evaluated using the chi-square statistic, Akaike
Information Criterion (AIC), root mean square error of approximation (RMSEA), and
comparative fit index (CFI). Initially, all direct paths were included in the model. At each
step of the modeling procedure, paths with p> 0.05 were removed and model fit was
evaluated resulting in the final model. Standardized path coefficients are presented.

3. Results

The analytic cohort for these analyses was taken from the Steps to Health Study (7= 263),
excluding non-English speakers (1= 15) and, as per scoring guidelines, excluding those who
answered “strongly agree” to every question on the PAM questionnaire (17 = 25), leaving 225
people included in the analyses. Characteristics of this sample are presented in Table 1.
Mean age was 71, 40.9% male, 26.2% White, 67% Black, and 6.7% classified as other race.
Approximately forty five percent reported having greater than high school education and
forty one percent had low literacy based on the S-TOFHLA. Twenty seven percent had
greater than two comorbidities. Compared to Whites, Blacks were more likely to be female
(0 <0.001), have completed less than high school regarding education (o = 0.0003) and have
lower health literacy (p < 0.001).

All models included one exogenous variable, racial status (White, Black or other), with three
endogenous variables: highest grade achieved, health literacy score, PAM. We found a
suggestive association, though not statistically significant, in the bivariate model between
race and patient activation (path coefficient —0.129, SE 0.71, p = 0.068). With the addition of
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literacy score and highest grade achieved, we found significant path coefficients along the
indirect pathway from race through literacy score to patient activation, though the direct path
from race to patient activation was not significant. Both a significant negative effect between
race and highest grade achieved and a significant positive effect between literacy score and
highest grade achieved existed in most alternate models tested. These effects were not
changed when models were tested with the addition of the covariates of age and PHQ9
score.

The best fit model included gender as an additional exogenous variable (Fig. 1) (x? = 1.801,
p=0.7723). In this model the indirect effect of gender through literacy score to PAM was
examined while dropping the direct effect of gender on PAM. The indirect effect of race on
literacy score was about two times the effect of gender on literacy score. Furthermore, the
effect of literacy score on activation was about two times the effect of grade on activation
although the effect of grade on PAM was not statistically significant. The indirect effects for
this model are summarized in Table 2. Gender had a significant negative effect with PAM
through literacy (indirect effect —0.047, SE = 0.020, p= 0.020). In addition race continued to
have a negative indirect association with PAM through literacy score (indirect effect —0.139,
SE =0.036, p< 0.001).

To assess whether number of comorbidities would be an effect modifier, we stratified our
best fit model according to the number of comorbidities, coded into a low category (0-1)
and a high category (greater than 2). In the low comorbidity group, literacy no longer had a
significant effect on PAM (path coefficient = 0.119, p = 0.18) while in the high comorbidity
group, the effect size of literacy score on PAM approximately doubled and remained
statistically significant (path coefficient = 0.420, p < 0.001). Other path coefficient sizes and
directions were roughly similar between the two comorbidity groups. This suggests that the
effect of literacy on PAM may be stronger among patients with two or more comorbidities.

4. Discussion and conclusion

4.1. Discussion

We demonstrated that racial disparities in patient activation are fully mediated by health
literacy. Our data suggests that these relationships are particularly important for males and
for people with a greater number of comorbidities, as these factors were found to be
associated with larger patient activation deficits.

We used path analyses to model complex, multilevel interactions between an array of
different variables including race, gender, highest grade achieved, health literacy score, and
Patient Activation Measure (PAM). Path analyses have been used to identify important
mediators of racial differences in diabetes preventive care, adolescent substance use,
attitudes toward mental health treatment, and HIV medication management [20-23]. Path
analysis has also been used to deconstruct the social cognitive factors related to racial
differences in physical activity [24]. Finally, these methods have been used to confirm that
health literacy was a mediator in racial disparities in diabetes-related medication adherence
[25]. Given the complex interactions between race, gender, literacy, educational attainment,
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and patient activation, path analyses are well suited to elucidate any mediators in racial
differences in patient activation.

Furthermore, the present study suggests that those with a greater burden of comorbidities are
more adversely affected, with respect to patient activation, by lower health literacy than
those with less or no comorbidities. One potential explanation for this observation is that
with increased burden of illness, one’s role and engagement in personal health becomes
more challenging. As one becomes more involved in their health, one needs to have a greater
degree of health literacy to navigate the complexities of addressing their complex health.
Thus, those who are sicker may not be able to keep up with this demand for greater literacy
and thus become less engaged in their own health care.

The concept of patient activation can also be viewed within the broader concept of self-
efficacy. Self-efficacy theory asserts that “personal mastery expectations are the primary
determinants of behavior change” and are influenced by past experiences and one's history
of successes and failures [26]. Although some studies have found no relationship between
literacy and self-efficacy, others have shown that levels of health literacy can impact self-
efficacy [27,28]. Self-efficacy has been shown to be an independent, direct predictor of
health status [13]. Path analysis has been used to show significant links between one’s
knowledge and self-efficacy, with health literacy being indirectly related to self-efficacy
through knowledge [13]. Self-efficacy has been defined as having an integral role in
activation as well as in designing interventions to improve self-management behaviors [1,2].

The concepts of patient activation and self-efficacy are increasingly becoming pertinent to
changes within the health care system. Higher levels of activation have been associated with
lower health care costs and lower utilization of emergency departments and inpatient
admissions [3,10]. Increasing activation may be an effective way of reducing racial and
ethnic health disparities. Previous studies have shown that those with higher levels of
activation have fewer problems with access to care and that conversely those with lower
activation are less likely to engage in health promoting behaviors and to be passive regarding
their health [7]. The present study suggests that one method for improving activation would
be developing policies and interventions to improve health literacy. Effective health literacy
interventions need to be embedded into care delivery structures. For example, a recent study
showed that a literacy-sensitive, self-management teaching program led to improvement in
patients with Chronic Obstructive Pulmonary Disease (COPD) [29]. Incorporation of
disease-specific video and booklet educational media has been demonstrated to improve
activation and patients with low health literacy may derive benefit from such interventions
[30]. Other studies for such chronic conditions such as diabetes indicate that literacy-
targeted interventions improved self-efficacy and outcomes [31,32]. Furthermore, the
Affordable Care Act incorporated several new provisions to address health literacy including
professional training and streamlining enrollment into Medicaid, the Children’s Health
Insurance Program and the insurance exchanges [33].

Our data demonstrate that the mediating influence of health literacy on the relationship
between race and patient activation is independent from the influence of educational
attainment. As health reforms continue to require patients to be more actively engaged in
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their own care, removing unnecessary complexities from the health care system and
designing a system that is favorable to those of all literacy levels will improve this sense of
patient engagement. Higher patient activation has been linked to better clinical outcomes and
engagement in healthier behaviors [5,6,9]. For example, higher patient activation has been
associated with better medication adherence and glycemic control in diabetic patients [6].
However, all studies to date have been observational; interventions that evaluate if
improvement in activation leads to improved outcomes are needed. Furthermore, our
findings suggest that future interventions to improve activation risk worsening existing racial
disparities if they are not sensitive to the impact of health literacy.

The present study contributes to untangling the complex interaction between number of
comorbidities, health literacy and patient activation through the use of path analyses.
Limitations of this study include the restricted study population of older, community-
dwelling, urban adults who participated in a walking intervention, which limits the
generalizability of the results. In addition, the constructs of patient activation and health
literacy were each defined in our analyses by a single measurement tool. While this is
typical, such an approach is inherently limited and curtailed our capacity to appreciate
complexity or nuance within each of these latent traits. Furthermore, while we tested a broad
array of relevant variables, unmeasured confounders of these relationships may certainly
exist. Finally, our categorization of race within the structure of these analyses certainly does
not capture the significant diversity that exists within broad racial categories. Our study was
underpowered to undertake a more refined approach. Future work is needed to further
identify people who are most at risk of having low activation, the clinical sequelae that
result, and methods upon which to intervene.

4.2. Conclusion

The relationship between African American race and lower patient activation was fully
mediated by health literacy. Path analysis can be a useful tool in restructuring and refining
conceptual frameworks. Future interventions to improve racial disparities in patient
activation should include elements targeted at improving health literacy and removing
complexity from health systems.

4.3. Practice implications

As consumers are increasingly being required to become more involved in their health care,
interventions to improve activation are needed. Health literacy is an important target to
mitigate racial disparities in patient activation.
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Fig. 1.
Best fit model. Coefficients are standardized path coefficients. For tests of significance of

individual paths,*p < 0.01; **p < 0.001. Overall model fit: N = 225, 2(df=4) = 1.801, p=
0.7723, RMSEA = 0.000 (95% CI: 0.000,0.068).
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Table 2
Statistics for the indirect effects of the best fit model.

Path Indirect effect (SE) p-value
Black race through highest grade achieved -0.038 (0.028) 0.178
Black race through literacy score -0.101 (0.038) 0.008
Sum of indirect effects from black raceto PAM ~ -0.139 (0.036) <0.001
Other race through highest grade achieved -0.008 (0.009) 0.364
Other race through literacy score —-0.024 (0.016) 0.134
Sum of indirect effects from other race to PAM -0.032 (0.019) 0.091
Male gender through literacy score -0.047 (0.020) 0.02
Sum of indirect effects male gender to PAM -0.047 (0.020) 0.02
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