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Abstract

Introduction—This study assessed longitudinal relationships between patient healthcare 

empowerment, engagement in care, and viral control in the Women's Interagency HIV Study, a 

prospective cohort study of U.S. women living with HIV.

Methods—From April 2014 to March 2016, four consecutive 6-month visits were analyzed 

among 973 women to assess the impact of Time 1 healthcare empowerment variables (tolerance 

for uncertainty, and the state of Informed Collaboration Committed Engagement) on Time 2 

reports of ≥95% HIV medication adherence and not missing an HIV primary care appointment 

since last visit; and on HIV RNA viral control across Times 3 and 4, controlling for illicit drug 

use, heavy drinking, depression symptoms, age, and income. Data were analyzed in 2017.
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Results—Adherence of ≥95% was reported by 83% of women, 90% reported not missing an 

appointment since the last study visit, and 80% were categorized as having viral control. Logistic 

regression analyses revealed a significant association between the Informed Collaboration 

Committed Engagement subscale and viral control, controlling for model covariates (AOR=1.08, 

p=0.04), but not for the tolerance for uncertainty subscale and viral control (AOR=0.99, p=0.68). 

In separate mediation analyses, the indirect effect of Informed Collaboration Committed 

Engagement on viral control through adherence (B=0.04, SE=0.02, 95% CI=0.02, 0.08), and the 

indirect effect of Informed Collaboration Committed Engagement on viral control through 

retention (B=0.01, SE=0.008, 95% CI=0.001, 0.030) were significant. Mediation analyses with 

tolerance for uncertainty as the predictor did not yield significant indirect effects.

Conclusions—The Informed Collaboration Committed Engagement healthcare empowerment 

component is a promising pathway through which to promote engagement in care among women 

living with HIV.

Introduction

Empowerment involves the transfer of power and mastery from one entity to another on 

issues of concern to that entity.1 Empowerment can occur at multiple levels, including 

psychological empowerment at the individual level, within specific subgroups (e.g., women 

and minority populations), and at the educational and policy levels.2-6 This transfer has 

emerged as an important health determinant, guiding intervention approaches that seek to 

build empowerment as a goal in its own right, but also as a means to promote health and 

reduce health inequities.6-9 Empowerment has also been applied to chronic disease 

management. Patient empowerment typically focuses on cognitive dimensions that indicate 

the motivation and perceived ability of a patient to make decisions about his or her own 

health care and an increased sense of responsibility for health outcomes.10-13 Although 

patient empowerment should lead to improved health behaviors, better health outcomes, and 

reduced healthcare costs,10,14-18 the advancement of research and theory in this area has 

been limited by diverse conceptual definitions.13,17,19-22 In an effort to synthesize this 

literature, Johnson19 and colleagues23,24 have advanced a unified construct of healthcare 

empowerment. In this model, healthcare empowerment is defined as “the process and state 

of being (1) engaged, (2) informed, (3) collaborative, (4) committed to one's health care, and 

(5) tolerant or resilient to uncertainties in treatment outcomes,” and is measured based on 

two factors; the first is termed Informed Collaboration Committed Engagement (ICCE).19 In 

ICCE, being informed refers to the importance to a patient of having information about 

health and treatment options, collaboration refers to the patient's perceived ability to be 

involved in clinical decision making, being committed involves the motivation to maintain 

and improve one's own health, and engagement refers to patient preferences to stay active in 

health care.23 The second component refers to tolerance of uncertainty (TU) and involves 

the capacity to manage expectations and the consequences of medical decisions with 

unknown outcomes.23 In the context of HIV management, for instance, TU may help 

patients stay involved in care when clinically recommended self-care behaviors do not result 

in desired changes in health. In the U.S., women are less likely than men to be virally 

suppressed, and it is estimated that only 44% of women with HIV have sustained viral 

suppression.24 This difference is explained, in part, by differences in adherence and retention 
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in care.25,26 Given that lifelong HIV antiretroviral (ART) medication adherence and 

retention in HIV primary care are important predictors of viral control,27-30 healthcare 

empowerment could serve as an important organizing construct for improving HIV 

outcomes. Initial studies on healthcare empowerment conducted primarily with adult men 

and transgender women revealed positive correlations with medication adherence; 

relationships with HIV viral suppression and CD4 cell count have been less conclusive.
23,31-33 Further work is required to gain clarity on these relationships in additional 

populations, including women.

The purpose of this analysis is to describe associations between women's healthcare 

empowerment and both HIV ART adherence and retention in HIV primary care. 

Relationships between healthcare empowerment and HIV viral suppression are described 

and assessed for mediating roles of adherence and retention. This analysis utilizes four 

waves of data collection, spanning 2 years, and controls for established predictors of care 

engagement, including substance use, heavy drinking, depression symptoms, age, and SES.
34-44

Methods

Study Sample

Data were drawn from the Women's Interagency HIV Study (WIHS).45 Eligibility for HIV-

seropositive women included a positive HIV antibody status confirmed by Western blot. 

WIHS sites are located in Brooklyn and Bronx, New York; Chicago, Illinois; Washington, 

District of Columbia; San Francisco, California; Chapel Hill, North Carolina; Atlanta, 

Georgia; Miami, Florida; Birmingham, Alabama; and Jackson, Mississippi.45,46

Study visits included standardized self-report interviews administered by centrally trained 

interviewers in English or Spanish, and a blood draw for assessment for HIV RNA viral 

load. Participants provided written informed consent, and study visits were spaced at 6-

month intervals. Women were remunerated for time associated with study visits in the range 

of $50-$80, depending on study site activities conducted during that visit, and transportation 

costs were covered. All study activities were approved by the site's IRB, and data are 

protected by a federal Certificate of Confidentiality.

The healthcare empowerment model suggests that increases in empowerment should cause 

increases in self-care behaviors of adherence and retention in care, which in turn should lead 

to sustained control of HIV infection over time. A temporal order was therefore used for 

modeling the predictor variable (healthcare empowerment), proposed mediators (adherence 

and retention in care), and outcome (viral suppression), to reflect the hypothesized causal 

order of mediation. Healthcare empowerment subscales and all covariates were assessed at 

Time 1 (T1), completed between April and September 2014. Adherence and retention were 

assessed at the next study visit (T2) from October 2014 to March 2015. Viral control was 

assessed across the subsequent two study visits (T3/T4), first from April to September 2015 

and again from October 2015 to March 2016. Data were analyzed in 2017.
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Measures

Participants completed the Health Care Empowerment Inventory.23 The Health Care 

Empowerment Inventory ICCE and TU subscales each consist of four items with five 

response options (strongly disagree to strongly agree). The ICCE subscale includes items 

such as, “I try to get as much information as possible about treatment options,” and “I take 

my commitment to my treatment seriously.” The TU subscale includes items such as, “I 

have learned to live with the uncertainty of my condition.” For each subscale, items are 

summed, and higher scores indicate greater healthcare empowerment.

Self-reports on retention in care are provided at each study visit. Retention in care was 

defined as a self-report of having no missed HIV primary care appointments since the last 

study visit, versus at least one missed appointment. This definition is associated with viral 

control and mortality,47-49 and previous research demonstrates the validity of self-reported 

missed visits.50 An HIV primary care appointment was defined as a visit to a clinic or 

doctor's office, during which the patient would have met with a doctor, physician's assistant, 

or a nurse practitioner about her HIV. Excluded from this definition were sick visits, 

emergency services, hospital admissions for HIV/AIDS, and visits that were only for lab or 

blood work or x rays.

Retrospective 6-month self-report was used to assess the percentage of ART taken (none of 
the time, less than 75%, 75%–94%, 95%–99%, 100% of the time). In WIHS, self-reported 

adherence of >95% has been associated with HIV viral load measures, with quality of life, 

and with measures of ART exposure in hair.51-54 A report of 95%-100% adherence was 

categorized as optimal adherence; those below that threshhold were categorized as having 

suboptimal adherence.

Plasma HIV-1 RNA quantification is performed at each study visit. A cut off value for the 

assay of 200 copies/mL was used.55 To provide a stable estimate of viral suppression,56 two 

consecutive study visits were used; those with values <200 copies/mL across visits were 

categorized as having viral control, whereas those who exceeded this threshold at either visit 

were categorized as not having viral control.

Illicit substance use and heavy drinking were included given their established relationships 

with adherence and viral control among women with HIV infection.57,58 Illicit substance use 

was assessed with quantity and frequency measures of any substance since the last interview,
59,60 and included assessement for any injection drug use, or other means of administration 

of crack/cocaine, heroin, methamphetamine, hallucinogens, club drugs, and non-prescribed 

methadone or other non-prescribed narcotics since the last interview. Marijuana use was 

excluded from this definition, as WIHS does not reliably distinguish between medicinal and 

recreational use. Substance use was defined as a report of use of any of the substances 

evaluated. Heavy drinking was defined as more than seven drinks per week, as per national 

guidelines established for women.61 To assess burden of depression symptoms, women 

completed the 20-item Centers for Epidemiologic Studies-Depression scale.62-67 A standard 

cut off of >16 differentiated women at greatest risk for depression.68 Income was 

dichotomized at the median sample value to reflect those who earn >$12,000 annually from 

all sources.
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Statistical Analysis

Relationships between viral control and proposed covariates (i.e., depression symptoms, 

substance use, heavy drinking, age, income), healthcare empowerment, and both adherence 

and retention in care are described as a function of chi-square tests and logistic regression. 

Logistic regression was conducted to describe relationships between T1 ICCE subscale and 

T3/T4 viral control, controlling for all proposed covariates. A second logistic regression 

assessed the association between the TU subscale and viral control at the same timepoints 

and controlling for proposed covariates. For analyses that included medication adherence, 

women were excluded who were not on ART at T2.

Mediation analyses were conducted to test the indirect effects of adherence and missed visits 

on the relationship between healthcare empowerment and viral control; all tests of mediation 

included the following covariates: age, income, depression symptoms, heavy drinking, and 

substance use. Binary mediation models were conducted using Stata's binary_mediation 
command (Stata, version 14.2). This command accommodates mediation when the 

mediating variable (in this case, adherence and missed visits) is dichotomous, produces 

standardized path coefficients for all indirect effects, and provides a summary of total, 

indirect, and direct effects.69,70 Because the command does not produce bias-corrected 95% 

CIs for the indirect effect, Stata's bootstrapping command was used. A significant indirect 

effect is suggested when the bias-corrected CI does not include the value zero; this indirect 

effect indicates statistical mediation.

Results

At T1, a total of 1,197 women completed information on healthcare empowerment. From 

this group, women were excluded who did not have viral load values at both T3 and T4, 

resulting in an analytic sample of 973. There were no differences between those who did 

(n=973) and did not (n=224) have viral load values at follow-up as a function of TU 

healthcare empowerment scores at T1 (p=0.71). Women who had viral load data available 

for follow-up had somewhat higher T1 ICCE scores (mean, 17.96 [SD=2.10]), as compared 

with those who did not have viral load data available (mean, 17.63 [SD=2.28], p=0.03). 

Women ranged in age from 26 to 78 years, with 70% identifying primarily as both black/

African American and non-Hispanic, 16% as Hispanic, 10% as white and non-Hispanic, and 

the remainder identifying with another racial or ethnic group. Among those women, 80.4% 

(782/973) had sustained viral suppression. A total of 886 women were on ART, and 83.2% 

of them (737/886) had ≥95% adherence. Most women (89.8%, [847/973]) reported not 

missing an appointment. Those who did not miss an appointment were more likely to have 

optimal adherence (85.7%) as compared with those who had missed an appointment (62%, 

OR=3.66, 95% CI=2.23, 6.02, p<0.001). Additional sample characteristics are provided in 

Table 1.

Viral control across T3/T4 was associated with higher age, higher income, and no heavy 

drinking at T1, and were included as covariates in the models (all p<0.05; Table 1). 

Although substance use and depression symptoms were not associated with viral control, 

they were related to T2 values of adherence (p<0.001 for substance use and p=0.02 for 
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depression symptoms) and missed visits (p<0.001 for substance use and p=0.02 for 

depression symptoms), and were therefore retained as model covariates.

Logistic regression analyses revealed a significant association between the ICCE subscale at 

T1 and viral control at T3/T4, controlling for model covariates (AOR=1.08, 95% CI=1.004, 

1.170, p=0.04). When adherence at T2 was added to the ICCE model, the association of 

adherence with viral control at T3/T4 was significant (AOR=4.59, 95% CI=3.00, 7.03, 

p<0.001); however, ICCE was no longer significantly associated with viral control at T3/T4 

with this additional adjustment by adherence (AOR=1.04, 95% CI=0.95, 1.14, p=0.42). An 

analysis that repeated the covariate-controlled model, but which added retention at T2, 

maintained a significant effect of ICCE on viral control (AOR=1.09, 95% CI=1.00, 1.18, 

p=0.04). The effect of retention in care was also statistically significant (AOR=2.19, 95% 

CI=1.34, 3.57, p=0.002) in this model. These logistic regression analyses were repeated to 

examine associations between the TU subscale at T1 and viral control at T3/T4, controlling 

for model covariates. This analysis did not result in a statistically significant association 

between TU and viral control (AOR=0.99, p=0.68, 95% CI=0.94, 1.04). Adherence at T2 

was significantly associated with viral control at T3/T4 when added to this model 

(AOR=4.87, p<0.001, 95% CI=3.18, 7.46), whereas the association between TU and viral 

control at T3/T4 remained nonsignificant (AOR=0.95, p=0.11, 95% CI=0.89, 1.01). A 

separate logistic regression that added retention at T2 to the model revealed a statistically 

significant relationship between retention and viral control (AOR=2.27, p=0.001, 95% 

CI=1.40, 3.69); TU was not associated with viral control at T3/T4 (AOR=0.99, p=0.78, 95% 

CI=0.94, 1.05) in this model.

As described in the preceding paragraph, the ICCE subscale of healthcare empowerment at 

T1 was significantly associated with sustained viral control at T3/T4, after covariate 

adjustment. Given that this direct effect was significant, a next step examined whether the 

association between the ICCE subscale at T1 and viral control at T3/T4 was mediated by (1) 

adherence at T2 and (2) by retention at T2. These indirect effects were also examined using 

the TU healthcare empowerment subscale. Separate mediation analyses for both ICCE and 

TU were conducted to test for these indirect effects, observing the hypothesized temporal 

order for the effects. Figure 1 presents the covariate-adjusted standardized path coefficients 

reflecting hypothesized relationships between ICCE at T1 and adherence at T2 (b=0.13, 

p=0.002), between T2 adherence and T3/T4 viral control (b=1.52, p<0.001), and between T1 

ICCE and T3/T4 viral suppression without controlling for T2 adherence (b=0.07, p=0.10), 

and while controlling for T2 adherence (b=0.04, p=0.42). The indirect effect of ICCE at T1 

on T3/T4 viral control indicates that T2 adherence mediates this relationship (B=0.04, 

SE=0.02, 95% CI=0.02, 0.08); the proportion of the total effect mediated was 52%.

Figure 2 presents the covariate-adjusted standardized path coefficients reflecting 

hypothesized relationships between ICCE at T1 and retention at T2 (b=1.0, p=0.06), 

between T2 retention and T3/T4 viral control (b=0.78, p<0.002), and between T1 ICCE and 

T3/T4 viral suppression without controlling for T2 retention (b=0.09, p=0.02), and while 

controlling for T2 retention (b=0.08, p=0.04). The indirect effect of ICCE at T1 on viral 

control at T3/T4 through retention at T2 indicates retention in care mediates the relationship 

between ICCE and viral control (B=0.01, SE=0.008, 95% CI=0.001, 0.030); the proportion 
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of the total effect mediated was 13%. When the TU subscale was included as the predictor, 

the analyses did not yield significant indirect effects through adherence (B=0.03, SE=0.02, 

95% CI= −0.002, 0.070) or through retention in care (B=0.009, SE=0.009, 95% CI= −0.006, 

0.030). Finally, the mediation analyses were repeated while additionally controlling for T1 

viral control. This covariate was included in order to control for baseline viral suppression, 

thereby increasing the stability of effects.52 In these analyses, significant indirect effects 

were maintained for the ICCE subscale when adherence at T2 was the mediator, (B=0.03, 

SE=0.01, 95% CI=0.006, 0.060), but not when retention at T2 was the mediator or when TU 

was the predictor (all p>0.05).

Discussion

The healthcare empowerment model posits that to maintain patient engagement in care, the 

patient should feel involved, committed, collaborative and engaged in health care, as well as 

tolerant of uncertainty regarding outcomes and complications associated with disease 

management. In this analysis, ICCE scores are associated with sustained viral suppression, 

and this relationship is mediated by HIV ART adherence and missed HIV primary care 

visits. Further, these mediating relationships are independent of burden of depression 

symptoms, substance use, heavy drinking, income, and age.

Support was not found for the role of TU on HIV outcomes. In this sample, many women 

have been living with HIV for some time, and often decades.45 It is possible that TU has a 

greater influence on behavior earlier in the course of disease, but has less impact over time. 

It could also be that in the era of highly effective therapy, a TU is not required to maintain 

behavioral activation.71 Further research is required to assess the relevance of TU across 

different chronic conditions and populations.

Limitations

Study findings should be interpreted in light of several considerations. First, behavioral 

measures were derived from self-report. Although these measures were related in expected 

directions to viral control, they are subject to errors in memory and biased responding. 

Given that WIHS study visits are separate from HIV primary care and that participants often 

receive their HIV care at separate clinical locations, it was not possible to use more objective 

measures, such as medical records. Second, WIHS visits occur at 6-month intervals, and in 

order to reasonably test mediating relationships, a longitudinal design was employed over 

four study visits. Only a single time period was used to assess behavioral variables of 

adherence and retention because it would not be reasonable to assume that empowerment 

would be associated with viral control over 2 years later. However, this design resulted in a 

high proportion of women reporting not having missed an appointment. Extending the 

assessment across an additional visit would result in 81% retention over a year, but this 

would overlap with viral load measures and compromise mediation assessment. Finally, 

generalizability may be limited given that women with lower ICCE scores were less likely to 

contribute outcome data and that participants are drawn from an ongoing prospective cohort 

study.
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Conclusions

Intervention development and testing would be an important next step in applying the model, 

given that healthcare empowerment is modifiable.19,23,72 Initially promising empowerment-

building approaches in other chronic diseases include training in communication skills with 

providers, providing access to and support for monitoring of clinical health markers, and 

improving coping skills for symptom and side-effect management73,74; these could be 

translated and tested in the context of HIV self-management. This analysis extends research 

linking healthcare empowerment to HIV continuum indices,31,32,75 and provides evidence of 

the importance of ensuring that patients remain engaged, informed, committed, and 

collaborative healthcare partners.
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Figure 1. 
Mediation model depicting standardized path coefficients between healthcare empowerment 

(ICCE subscale), medication adherence, and sustained viral suppression, controlling for age, 

income, depression, alcohol use, and substance use (N=854). Notes: The path from ICCE to 

sustained viral suppression includes the coefficient without adjustment for adherence (c′) 
and with adjustment for adherence (c′a). The indirect effect of healthcare empowerment at 

Time 1 on viral suppression at Times 3 and 4 through adherence at Time 2 was statistically 

significant (B=0.04, SE=0.02, 95% CI=0.02, 0.08). For all paths, **p<0.01, *p<0.05.
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Figure 2. 
Mediation model depicting standardized path coefficients between healthcare empowerment 

(ICCE subscale), retention in care, and sustained viral suppression, controlling for age, 

income, depression, alcohol use, and substance use (N=908). Notes: The path from TU to 

sustained viral suppression includes the coefficient without adjustment for retention (c′) and 

with adjustment for retention (c′a). The indirect effect of healthcare empowerment at Time 1 

on viral suppression at Times 3 and 4 through retention at was statistically significant 

(B=0.01, SE=0.008, 95% CI=0.001, 0.03). For all paths, **p<0.01, *p<0.05.
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