UCSF
UC San Francisco Previously Published Works

Title

Social Support and Moment-to-Moment Changes in Treatment Self-Efficacy in Men Living
With HIV: Psychosocial Moderators and Clinical Outcomes

Permalink

|https://escholarship.or&c/item/OsanQ

Journal

Health Psychology, 35(10)

ISSN
0278-6133

Authors

Turan, Bulent
Fazeli, Pariya L
Raper, James L

Publication Date
2016-10-01

DOI
10.1037/hea0000356

Peer reviewed

eScholarship.org Powered by the California Digital Library

University of California


https://escholarship.org/uc/item/0sn8p2zf
https://escholarship.org/uc/item/0sn8p2zf#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Health Psychol. Author manuscript; available in PMC 2017 October 01.

-, HHS Public Access
«

Published in final edited form as:
Health Psychol. 2016 October ; 35(10): 1126-1134. doi:10.1037/hea0000356.

Social support and moment-to-moment changes in treatment
self-efficacy in men living with HIV: Psychosocial moderators
and clinical outcomes

Bulent Turan®”, Pariya Fazeli@, James L. Raper®, Michael J. MugaveroP, and Mallory O.
Johnson®
aThe Department of Psychology, University of Alabama at Birmingham

bThe Department of Medicine, University of Alabama at Birmingham

“The Department of Medicine, University of California, San Francisco

Abstract

Objective—For people living with HIV, treatment adherence self-efficacy is an important
predictor of treatment adherence and therefore of clinical outcomes. Using experience sampling
method (ESM), this study aimed to examine: (1) the within-person association between moment-
to-moment changes in social support and HIV treatment self-efficacy; (2) the moderators of this
within-person association, (3) the concordance between questionnaire and ESM measurement of
treatment self-efficacy; and (4) the utility of each approach (ESM and questionnaire) in predicting
adherence to medication, adherence to clinic visits, CD4 counts, and viral load.

Methods—109 men living with HIV responded to the same set of ESM questions 3 times a day
for 7 days via a smart phone given to them for the study. They also completed cross-sectional
questionnaires and their clinic data was extracted from medical records in order to examine
predictors and consequences of state and trait treatment self-efficacy.

Results—In within-person hierarchical linear modeling (HLM) analyses, receipt of recent social
support predicted higher current ESM treatment self-efficacy. This association was stronger for
individuals reporting higher avoidance coping with HIV. The correlation between ESM and
questionnaire measures of treatment self-efficacy was r=.37. ESM measure of average treatment
self-efficacy predicted medication adherence, visit adherence, CD4 counts, and viral load, while
questionnaire-based self-efficacy did not predict these outcomes.

Conclusion—Interventions aimed at improving treatment adherence may target social support

processes, which may improve treatment self-efficacy and adherence.
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Introduction

Treatment adherence self-efficacy is an important construct for understanding adherence to
treatment recommendations in people living with HIV (PLWH). This construct, adapted
from the concept of self-efficacy in other domains (Bandura, 1989), is defined as having
confidence in one’s ability to adhere to a treatment regimen even in the presence of obstacles
(e.g., side effects, treatment interferes with daily activities, etc.). The relationship between
self-efficacy and better health outcomes has been reported in several other chronic diseases
(e.g., diabetes (Gerber et al., 2005) and hypertension (Ogedegbe, Mancuso, Allegrante, &
Charlson, 2003)). There is evidence that HIV treatment self-efficacy is also associated with
better HIV outcomes (Ammassari et al., 2002; Johnson et al., 2007). This construct has
significant public health implications, given that low adherence to antiretroviral therapy
(ART) is linked to poorer disease outcomes for PLWH (e.qg., higher viral loads), which in
turn may result in the development of resistant strains of HIV (Bangsberg et al., 2006) and
increased risk of HIV transmission to others (Quinn et al., 2000). Thus, research in this area
is important, specifically research to: 1) determine psychosocial and interpersonal predictors
of HIV treatment self-efficacy that may inform development of intervention strategies, and
2) determine the most accurate methods to measure this construct.

Predictors of HIV Treatment Self-Efficacy

There is a small body of literature on predictors of HIV treatment self-efficacy. Lower
depression, greater problem solving skills, and higher general coping self-efficacy are
associated with higher HIV treatment self-efficacy (Godin, C6té, Naccache, Lambert, &
Trottier, 2005; Johnson et al., 2007). Self-efficacy is an /ntrapersonal resource. However,
theory and research suggests that /interpersonal processes such as social support are
important to the development of self-efficacy (Bandura, 1989; Godin et al., 2005; Reitz,
Motti-Stefanidi, & Asendorpf, 2015). According to attachment theory, mechanisms
underlying the association between social support and self-efficacy include two key social
support functions. First, at times of adversity, support from attachment figures provides a
safe haven and a source of strength, which can have positive downstream effects on self-
perceptions, appraisals of the situation, and ultimately health behaviors. Second, in the
absence of adversity, social support may act as a secure base: a relational catalyst to increase
positive emotions such as self-confidence and empowerment, resulting in downstream
positive effects on outcomes (Bowlby, 2012; Feeney & Collins, 2015). The sociometer
hypothesis also posits that a feeling of social belonging is an important predictor of self-
esteem (Leary, Tambor, & Terdal, 1995).

Certain individual difference constructs (personality traits and psychosocial factors) may
moderate the effects of social support on self-efficacy, such that this process is stronger for
some people compared to others (Feeney & Collins, 2015; Fitzsimons & Finkel, 2010). One
potentially important construct is coping (Vitaliano, Russo, Carr, Maiuro, & Becker, 1985).
Individuals who use maladaptive coping strategies such as avoidance (disengaging from a
stressor instead of directly addressing it), blaming self (focusing on self-blaming instead of
actively trying to address the stressor), and who experience feelings of helplessness in the
face of dealing with HIV may benefit more from social support, because they are at higher
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risk for poorer outcomes compared to individuals who do not use maladaptive coping
strategies or who do not experience feelings of helplessness, and thus stand to gain more
from social support. Indeed, studies suggest that individuals low in personal control (Dagan
et al., 2011) benefit more from social support compared to individuals high in personal
control. This may be due to those with high levels of personal control having ceiling
functioning on outcomes, with not much room for improvement. Insecure attachment styles
may also moderate the association between social support and HIV treatment self-efficacy.
Modern measures of attachment styles assess two dimensions of insecure attachment:
attachment-related avoidance (avoidance of intimacy and closeness) and attachment-related
anxiety (worry about relationships and over-reliance on relationship partners) (Brennan,
Clark, & Shaver, 1998)). Social support may interact with attachment styles to influence
health outcomes (Medard & Kellett, 2014). High levels of social support may be able to
overcome defensiveness associated with attachment-related avoidance by providing evidence
of the availability and support of social relationships, whereas those who are low in
attachment-related avoidance may experience better outcomes regardless of the level of
social support they receive (Girme, Overall, Simpson, & Fletcher, 2015). However, it is also
possible that individuals high in avoidance may not use social support effectively (Brennan
et al., 1998). Individuals high in attachment-related anxiety may benefit more from social
support because of their overreliance on partners. However, the opposite prediction can also
be made, since they are usually not satisfied with the support they receive and communicate
their low efficacy in dealing with stressors in order to justify their need for more support
from partners (Brennan et al., 1998).

Lastly, stigma dimensions such as perceived stigma in the community (a person’s
perceptions of the extent of stigmatizing attitudes against PLWH in the community) and
internalized stigma (the degree to which PLWH accept these stigmatizing beliefs and feel
inferior as a result) may also moderate the association between social support and self
efficacy, as strong social networks may buffer the effects of stigma on outcomes (Bogart et
al., 2015). Both types of stigma are associated with low self-efficacy (Dilorio et al., 2009).
While PLWH with low levels of stigma may have high self-efficacy regardless of social
support, receiving social support may be particularly beneficial for PLWH with high levels
of stigma. Social support increases feelings of belonging (Baumeister & Leary, 1995), and
may compensate for the negative effects of stigma on feelings of belonging.

Measurement of HIV Treatment Self-Efficacy

Currently, questionnaire measurement is the most common approach for measuring HIV
treatment self-efficacy and has yielded valuable information in previous research
(Ammassari et al., 2002; Johnson et al., 2007). However, questionnaire measures require
respondents to take a mental average of their experiences and emotional tendencies over
time and rely on respondents’ ability and willingness to report how they generally perceive,
feel, and think across situations. To the best of our knowledge, the current study is the first
in the area of HIV treatment self-efficacy to utilize the experience sampling method (ESM)
—a method widely used in psychological and medical research (Affleck, Zautra, Tennen, &
Armeli, 1999; Nezlek, 2007). In ESM, participants are asked multiple times a day during
daily life about their experiences at the time (or close to the time) of these experiences.
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Thus, ESM attempts to avoid inaccuracies and biases associated with global judgments.
ESM has an additional advantage: It allows within-person analyses to examine relevant
processes that co-occur for a given person in real time. One can, for example, examine
whether a participant’s perceived treatment self-efficacy is higher at times when that
participant has just received support from others related to HIV. Previous research has not
examined such within-person associations, which can have important theoretical and
practical implications not revealed by studies that examine between-person effects (Affleck
etal., 1999; Nezlek, 2007).

Study

The current study utilizes both ESM and questionnaire-measures of treatment self-efficacy
and examines a broad spectrum of predictors. The specific aims are to examine: 1) the
within-person association between moment-to-moment changes in social support and HIV
treatment self-efficacy; 2) moderators of this association, 3) the concordance between ESM
and questionnaire measurement of treatment self-efficacy; and 4) the utility of each
approach (ESM and questionnaire) in predicting adherence to ART, adherence to clinic
visits, CD4 counts, and viral load.

and Procedures

Men living with HIV (N = 109) who are on ART and not current substance users were
recruited from an HIV clinic at a research university in Birmingham, AL as part of a larger
study on psychosocial aspects of living with HIV. Each participant was given a smart phone
and responded to a set of ESM questions three times throughout the day for seven days using
the smart phone. Participants also completed questionnaires on psychosocial and
interpersonal traits and other individual difference constructs during their in-person study
visits. This protocol was approved by the Institutional Review Board of the university and all
procedures were carried out with the adequate understanding and written consent of the
participants.

Experience Sampling Method (ESM)

Participants received alerts to respond to the same ESM questions three times a day for
seven consecutive days. ESM times were preset by the researchers spread out throughout the
day (between 10 am and 8 pm, with at least 2 hours between sampling occasions). However,
participants were told that ESM times were random so that they could not anticipate when
the next prompt would be (which could potentially affect their responses). ESM questions
included an item on HIV treatment self-efficacy (“Right now, how confident do you feel that
you can stick to your treatment plan for your immune status?””) We used the term “immune
status” instead of HIV for confidentiality purposes and told participants about this wording
choice when we gave them their smart phones and explained the procedures. Response
choices ranged from “1-not confident at all” to “5-extremely confident”. Another ESM item
concerned recent acts of HIV-related social support (“Since last report, how much did
someone give you support related to your immune status?”). Response choices ranged from
“1-1 received no support” at all to “5- | received a huge amount of support”.
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HIV Visit Adherence, Viral Load, CD4, and hospital visits

Data on HIV clinic appointments in the past 24 months were extracted from clinic records to
calculate adherence to HIV visits as the number of attended visits divided by the number of
total scheduled visits (total scheduled visits = completed visits + no shows) that were not
cancelled in advance (Mugavero, Davila, Nevin, & Giordano, 2010). Hospital visits in the
last 12 months, most recent viral load and most recent CD4 data were extracted from clinic
records. Most participants (n = 98) had undetectable viral load (<200 c¢/mL, which is the
threshold for viral suppression according to current guidelines (Panel on Antiretroviral
Guidelines for Adults and Adolescents, 2015)). Most participants (n = 99) had CD4 counts
over 200. A CD4 count lower than 200 is the long-standing standard to define AIDS
clinically, as well as a good predictor of virologic failure and opportunistic infections
(Kaplan et al., 2009; Panel on Antiretroviral Guidelines for Adults and Adolescents, 2015)).
Only 22 participants had hospital visits in the last 12 months.

Questionnaire Measures

ART adherence—Participants reported their ability to take all of their HIVV medications
using a 6-point rating scale ranging from “1-very poor” to “6-excellent”. Previous research
suggests that this single item is a valid measure of ART adherence (Feldman et al., 2013; Lu
et al., 2008). The scores on this measure were not normally distributed, with the majority of
participants (n = 73)1 reporting excellent adherence. Therefore, this measure was
dichotomized: Excellent adherence versus less than excellent adherence.

HIV treatment self-efficacy—The HIV Treatment Adherence Self-Efficacy Scale
(Johnson et al., 2007) consists of 12 items with the stem: “How confident do you feel that
you can do these things related to HIVV?” A sample item is “Stick to your treatment schedule
even when your daily routine is disrupted.” The response scale ranged from “1-cannot do it
at all” to “10-certain can do it”. The mean of 12 items was used to reflect HIV treatment
self-efficacy, with higher scores indicating higher self-efficacy. In the current data,
Cronbach’s a was .93.

Coping with HIV—We used two subscales from the revised Ways of Coping List
(Vitaliano et al., 1985). The avoidance subscale includes 10 items (e.g., “l go on as if
nothing had happened”) and the blaming self subscale includes 3 items (e.g., “l blame
myself”). Participants were asked to use a scale from “1-1 don’t do this at all” to “5-1 do this
a lot” to rate how much they use each coping strategy in response to events that remind them
of having HIV. Cronbach’s a was .77 for avoidance coping and .82 for blame coping.

Coghnitions of helplessness due to HIV—We adapted the Iliness Cognition
Questionnaire for Chronic Diseases (Evers et al., 2001) to HIV as was done by Earnshaw et
al. (Earnshaw, Smith, Chaudoir, Amico, & Copenhaver, 2013). This 18-item scale includes
six items assessing helplessness (e.g., “My HIV controls my life”). Participants rated their
agreement with the items using a 4-point scale, with higher scores reflecting greater
helplessness. Cronbach’s a for helplessness was .81 in the current data.

1Dueto missing data on this variable the sample size was 99 for ART adherence.

Health Psychol. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Turan et al.

Page 6

Attachment styles—We used a shorter 18-item version of the most widely used
attachment style measure: Experiences in Close relationships (ECR, Brennan et al., 1998).
ECR assesses two dimensions of insecure attachment: anxiety (worry about relationships
and over-reliance on partners) and avoidance (over-independence and avoidance of
intimacy). A sample item of the anxiety scale is “I worry about being abandoned,” and a
sample item of the avoidance scale is “I am nervous when partners get too close to me.”
Participants rated each item on a 7-point scale ranging from 1 (strongly disagree) to 7
(strongly agree). In the present data, anxiety (Cronbach’s a =.88) and avoidance scales
(Cronbach’s a = .90) showed good internal consistency. Attachment-related anxiety and
attachment-related avoidance were correlated (r=.61).

Internalized HIV stigma and perceived HIV stigma in the community—
Participants responded to a multi-dimensional HIV stigma scale developed by Berger et al.
(2001) and revised by Bunn et al. (2007). This scale measures multiple dimensions of stigma
associated with HIV. We focused on the 6-item subscale of concern with public attitudes
(i.e., perceived stigma in the community; e.g., “Most people believe a person who has HIV/
AIDS is dirty”) and the 7-item subscale of negative self-image (i.e., internalized stigma; e.g.,
“| feel guilty because I have HIV”). Participants rated each item from 1-strongly agree to 4-
strongly disagree. The mean of the items in each scale was used to assess each type of
stigma dimension, with scores reversed so that higher scores reflect higher stigma. These
subscales showed good internal consistency in the present study (Cronbach’s a = .87 and
Cronbach’s a = .88, respectively for concern with public attitudes and negative self-image
subscales).

Appraisal of general social support—\We used the 4-item subscale of appraisal of
social support in the Interpersonal Support Evaluation List-Short Form (Payne et al., 2012).
This subscale assesses perceived availability of supportive others to discuss personal issues.
A sample item is “When | need suggestions on how to deal with a personal problem, I know
someone | can turn to.” Participants rated each item to indicate how true it is for them using
a 4-point rating scale (1-definitely false to 4-definitely true). Cronbach’s a. was .77 in the
current data.

Statistical Analyses

All variables (except for dichotomized variables) were treated as interval/continuous
variables in analyses. Multi-level analyses were conducted using Hierarchical Linear
Modeling (HLM) version 6.08 (Raudenbush, Bryk, & Congdon, 2004). All other analyses
were conducted using SPSS (version 20). All HLM analyses included random effects for the
intercepts as well as all slopes, all error terms were assumed to be normally distributed,
Level 2 error terms were allowed to be correlated, and it was assumed that residuals for
successive sampling occasions were independent of each other. Between-person Level 2
predictors were standardized before entering into analyses to aid interpretation of results.
Similarly, within-person predictors were also standardized using pooled within-person
standard deviations.

Health Psychol. Author manuscript; available in PMC 2017 October 01.
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To examine aim 1 (within-person association between recent social support and state self-
efficacy), we conducted the following HLM analysis. (Level 1 predictor was person-mean
centered; Level 2 predictors were grand-mean centered).

Level 1: ESM- treatment self- efficacy;=00;i+051i (ESM- support)+eg; (1)

Level 2: Boi="00+701(age)+02(race)+703(SES)+704(time on ART)+uo  (2)

Bri=r10+711(age)+m2(race) +713(SES)+y14(time on ART)+uwy  (3)

At Level 1 (the within-person level), ESM-treatment self-efficacyy; is treatment self-efficacy
for participant i at time t. Bg; is the Level 1 intercept reflecting the average level of state
treatment self-efficacy for each participant across all sampling occasions. B1; is the slope of
the within-person association between social support and treatment self-efficacy for each
participant across all sampling occasions. The Level 2 equations (the between-person level)
test the predictors of Bgj and B1j. y19 reflects the magnitude of the average within-person
association between ESM-support and ESM-treatment self-efficacy (controlling for the
covariates).

In order to examine between-person associations between social support and self-efficacy,
we saved the intercepts from the empty Level 1 equation (average ESM-treatment self-
efficacy across all sampling occasions) for each participant. We repeated the same procedure
to obtain average ESM-social support across all sampling occasions (using ESM-social
support as the dependent variable in the Level 1 equation with no predictors). We examined
Pearson and partial correlations (controlling for age, race, SES, and time on ART) between
these average measures of social support and treatment self-efficacy. Another method for
calculating average ESM-treatment self-efficacy (or average social support) across all
sampling occasions is simply to compute the arithmetic average of treatment self-efficacy
(or social support) values across all sampling occasions. Therefore, we repeated the
correlation analyses using these average values.

Analyses for aim 2 examined potential psychosocial moderators of the within-person
association between social support and treatment self-efficacy by adding these moderators to
both Level 2 equations (a separate analysis for each moderator that does not control for other
moderators). A significant positive coefficient for the moderation effect indicates a stronger
association between ESM social support and ESM treatment self-efficacy for individuals
higher on the moderator variable. We also built a model simultaneously entering all Level 2
moderators that were significant when entered individually into the Level 2 equations (age,
race, SES, and time on ART were also entered as control variables).

Health Psychol. Author manuscript; available in PMC 2017 October 01.
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For aim 3, we tested the association between questionnaire and experience sampling
measures of treatment self-efficacy (Q-treatment self-efficacy and ESM-treatment self-
efficacy) using the following equations. (Level 2 variables were grand-mean centered.)

Level 1: ESM- treatment self- efficacy,;=00i+e€ti (4)

Level 2: Bo;="00+701(age)+702(race)+703(SES)+704(time on ART)+405(Q- treatment self- efficacy)+up;

®)

Boi is the Level 1 intercept reflecting the average level of (state) treatment self-efficacy for
each participant across all sampling occasions. ygs is the coefficient reflecting the
magnitude of the association between Q-treatment self-efficacy and the average level of
ESM-treatment self-efficacy (controlling for the covariates). We also examined this
association using a different method—examining the correlation between ESM (intercepts
saved from the empty HLM model reflecting average state self-efficacy across all sampling
occasions or the arithmetic average) and questionnaire self-efficacy.

Finally, for aim 4 examining ESM and questionnaire treatment self-efficacy as predictors of
clinical outcomes, we employed logistic regression and multiple linear regression analyses
(controlling for the covariates age, race, SES, time on ART, as well as hospital visits as a
measure of recent health) to predict medication adherence, visit adherence, viral load, and
CD4.

Results

Preliminary Analyses

The sample included 50 white and 59 black participants with an average age of 41.36 years
(SD=10.94), from different socio-economic status (SES) levels (with 54 reporting middle
class SES). In terms of sexual orientation, 17 participants reported being heterosexual, 72
participants reported being gay, 19 being bisexual, and one participant did not provide his
sexual orientation. Descriptive statistics on the study variables are presented in Table 1. On
average, participants responded to 15.78 (out of 21; SD = 4.79) ESM prompts. Preliminary
analyses comparing the variance of the error terms at Level 1 and Level 2 suggested that the
majority of the variance in momentary self-efficacy was between people (62%), with within-
person variability and error accounting for 38% of the variability.

Aim 1 Results

In equation (3), y1o was significant (coefficient = 0.09, = 3.35, p=.001), indicating that on
average recent support and current treatment self-efficacy were associated within-persons.
This result suggests that when a person receives specific support about his HIV status, this
may lead to increases in feelings of treatment self-efficacy.2 None of the covariates predicted

Health Psychol. Author manuscript; available in PMC 2017 October 01.
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(i.e., moderated) the Level 1 association between recent support and treatment self-efficacy

(B1i)-

The average measures of treatment self-efficacy and social support (intercepts saved from
empty models) were not correlated (=09, p= .35 Or /yartial = -14, p= .16 when controlling
for age, race, SES, and time on ART). Average ESM-social support was also not correlated
with Q-treatment self-efficacy (7= -.04, p=.65 or /yartial = =05, p = .59 when controlling
for the covariates). Using the arithmetic averages of treatment self-efficacy and social
support values across all sampling occasions yielded very similar results for the association
between average self-efficacy and average social support (r=.07, p= .47 O /partial = 11, p
= .26 when controlling for the covariates). Similarly, the association between average ESM-
social support and Q-treatment self-efficacy was not significant (= —.04, p= .68 or /partial =
-.05, p=.59 when controlling for the covariates). Thus, the association between social
support and treatment self-efficacy was evident only in within-person analyses (and not in
between-person analyses).

Aim 2 Results

Table 2 presents results of HLM analyses testing the moderating effects of psychosocial
variables (see the column labeled “Interaction”). Avoidance coping with HIV, helplessness,
attachment-related avoidance, and perceived stigma in the community yielded significant
positive coefficients, which means that individuals higher on avoidance coping with HIV,
helplessness, attachment-related avoidance, and perceived stigma in the community had
stronger positive associations between recent support and treatment self-efficacy (i.e.,
stronger slopes for B1j) compared to individuals who have lower scores in these measures.
Conversely, individuals higher on appraisal of general social support had weaker
associations between recent HIV-related support and current treatment self-efficacy than
individuals lower on appraisal of general social support. On the other hand, blame coping
with HIV, attachment-related anxiety, and internalized stigma were not significant
moderators.

As can be seen in Table 2 (the column labeled “Main Effect”), the majority of these Level 2
variables had associations with average state self-efficacy (Bg;) in the opposite direction of
their association with 4; (association between recent support and momentary treatment self-
efficacy). For example, avoidance coping predicted lower average self-efficacy, but a
stronger association between recent support and current treatment self-efficacy (see Table 2
the column labeled “Interaction”).

We also built a model simultaneously entering all Level 2 moderators that were significant
when entered individually into the Level 2 equation (age, race, SES, and time on ART were
also entered as control variables). In this analysis, avoidance coping with HIV was the only
significant moderator of the within-person association between recent support and current

2Note that the time frame for the ESM question about support was “since your last report”, and the time frame for the ESM question
about treatment self-efficacy was “right now”. Thus, in these analyses social support preceded self-efficacy in time. In further
analyses, current treatment self-efficacy did not predict how much support participants reported receiving in the next sampling

episode.
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treatment self-efficacy (coefficient = 0.10, £= 2.86, p=.006). The interaction for avoidance
coping with HIV can be seen in Figure 1.

Aim 3 Results

In equation (5), ygs was significant (coefficient = .182, ¢=2.372, p=.020), suggesting that
ESM-treatment self-efficacy and Q-treatment self-efficacy are associated. In order to obtain
an effect size for this association, we saved the intercepts from the Level 1 equation (average
ESM-treatment self-efficacy across all sampling occasions) for each participant, which
showed a Pearson correlation of r=.371 (p < .001) with Q-treatment self-efficacy. When we
calculated average ESM-treatment self-efficacy by simply taking the average value across all
sampling occasions, the correlation between that average ESM-treatment self-efficacy and
Q-treatment self-efficacy was very similar r=.355 (p < .001). Another way to examine this
effect size is to compare the variances of the residual errors at Level 2 when Q-treatment
self-efficacy is in the model versus when it is not. This analysis yielded an explained
variance of .142.

Aim 4 Results

We examined whether Q-treatment self-efficacy or average ESM-treatment self-efficacy
(intercepts saved from the Level 1 equation reflecting average ESM-treatment self-efficacy
for each participant) predicted ART adherence and visit adherence. A logistic regression
analysis (controlling for the covariates age, race, SES, time on ART, and hospital visits in
the last 12 months, revealed that ESM-treatment self-efficacy was a significant predictor of
better medication adherence (OR = 3.47, p=.026, 95% C/[1.16, 10.37]). A second
(separate) logistic regression analysis (again controlling for the covariates) revealed that Q-
treatment self-efficacy was not a significant predictor of medication adherence (OR = 1.50, p
=.076, 95% C/[0.96, 2.35]). Similarly, a linear multiple regression analysis (controlling for
the covariates) revealed that ESM-treatment self-efficacy was a significant predictor of visit
adherence (B =0.35, £=3.89, p<.001). However, Q-treatment self-efficacy was not a
significant predictor of visit adherence (f = 0.13, £=1.37, p=.17).

Since nine participants had missing data on medication adherence, we repeated the analyses
predicting medication adherence coding missing adherence data as non-adherence. These
sensitivity analyses yielded very similar results: ESM-treatment self-efficacy was a
significant predictor of better medication adherence (OR = 3.31, p=.028, 95% C/[1.14,
9.59], controlling for the covariates), whereas Q-treatment self-efficacy was not a significant
predictor of medication adherence (OR = 1.45, p=.09, 95% C/[0.95, 2.23]).

We repeated these analyses using viral load (suppressed versus not suppressed) as the
outcome. A logistic regression analysis (controlling for the covariates) revealed that ESM-
treatment self-efficacy was a significant predictor of suppressed viral load (OR = 4.66, p=.
015, 95% C/[1.34, 16.18]). A similar (separate) logistic regression analysis (again
controlling for the covariates) revealed that Q-treatment self-efficacy was not a significant
predictor of suppressed viral load (OR = 1.55, p=.151, 95% C/[0.85, 2.83]). Results were
similar when CD4 (below versus above 200) was used as the outcome. ESM-treatment self-
efficacy was a significant predictor of high CD4 (OR =5.29, p=.005, 95% C/[1.64,
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17.07]), but Q-treatment self-efficacy was not a significant predictor of high CD4 (OR =
1.29, p= .42, 95% C/[0.70, 2.38]).
Discussion

The goal of this study was to examine the utility of ESM in assessing HIV treatment self-
efficacy in the moment, and to determine predictors and consequences of this clinically
important variable in men living with HIV. We found that greater recent acts of HIV-related
social support was a predictor of higher current (i.e., state) HIV treatment self efficacy, even
when adjusting for important covariates such as age, SES, race, and time on ART. This
finding supports our hypotheses and expands upon existing literature in other domains
demonstrating that social support can affect self-efficacy (Feeney & Collins, 2015;
Fitzsimons & Finkel, 2010) by showing that the positive effects of social support also
generalize to the specific construct of HIV treatment self-efficacy. This is a promising
finding, given that social support is a modifiable factor that might be enhanced through
interventions. There are several studies in the literature providing support for the
effectiveness of social support interventions, some of which use similar smart phone
technology as ESM (i.e., mobile health) to deliver social support (Guillory et al., 2015).

We also found that several interpersonal and psychosocial variables moderated this
relationship between HIV-related social support and treatment self-efficacy, including
avoidance coping with HIV, helplessness, attachment-related avoidance, perceived stigma in
the community, and perceptions of general social support. Specifically, the association
between acts of HIV-related social support and increases in current (state) self-efficacy was
stronger for individuals higher on avoidance coping with HIV, helplessness, attachment-
related avoidance, perceived stigma in the community, and for individuals lower on
perceived general social support. In an analysis that included all of the significant trait
moderators, avoidance coping was the only significant moderator.

The main effect of the trait variables moderating the association between social support and
state self-efficacy were in the opposite direction of the moderations. For example, higher
avoidance coping predicted lower HIV treatment self-efficacy. Thus, our findings suggest
that PLWH who are higher on avoidance coping (or higher on helplessness, attachment-
related avoidance, perceived stigma, or lower on general social support) do not only have
lower HIV treatment self-efficacy (as would be expected), but they may benefit more from
specific acts of HIV-related social support in terms of boosting their low self-efficacy.

These findings are congruent with the literature suggesting that support from others can
boost a person’s confidence to deal with stressors (Feeney & Collins, 2015; Fitzsimons &
Finkel, 2010), as well as with the notion that individuals with certain traits benefit more
from social support (Dagan et al., 2011; Girme et al., 2015). As such, these factors may be
targeted in psychosocial intervention strategies to identify people living with HIV who may
need enhanced social resources and who may be at risk for poorer HIV treatment self
efficacy and resulting negative clinical outcomes. Such interventions can also be tailored to
individual differences across participants to maximize efficacy.
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For our third aim to examine the concordance between questionnaire and ESM measurement
of treatment self-efficacy, we found a moderate association between these two formats,
supporting that ESM measurement of this construct does map onto traditional questionnaire
based measurement. However, aim 4 analyses suggested that the ESM measure of average
treatment self-efficacy is a better predictor of clinical outcomes (i.e., medication adherence,
visit adherence, viral load, and CD4 counts) than Q-treatment self-efficacy. Thus, it appears
that ESM may offer a more valid approach to measuring this important construct in PLWH
as it predicts important clinical outcomes. These findings support the use of ESM for the
assessment of different constructs that may not be static from moment to moment in PLWH
and that are subject to recall and interpretation biases. ESM may provide valuable data to
determine psychosocial and interpersonal factors that may be amenable to interventions
aiming to improve important clinical behaviors and outcomes in this population, as well as
for people living with other chronic diseases. Interventions may target factors such as social
support and coping to indirectly improve clinical outcomes via self-efficacy, in addition to
targeting self-efficacy directly.

While this study highlights many strengths of ESM, there are some limitations to this
approach in terms of feasibility and cost. Inherently, questionnaires are more cost effective
than technological approaches. In addition, ESM approaches using smart phones may
require familiarity with technology that some participants may not possess. Thus, training
some participants extensively in the use of these methods prior to the study may be
necessary. Future research should continue to examine the utility and feasibility of ESM in
larger studies with other constructs and outcomes to further determine its utility.

While major strengths of this study include its novelty in using ESM to measure HIV
treatment self-efficacy, collecting intensive data from each participant at multiple times
during daily life, as well as including meaningful real-world treatment outcomes in PLWH,
one limitation is the inclusion of only male participants. While this homogeneity was useful
in drawing inferences in this initial study, future studies of larger samples should include
both men and women (possibly from various geographical and cultural backgrounds) in
order to ascertain potential differences in these relationships by gender and to examine
generalizability. Another limitation was the use of a single self-reported item to assess
adherence, which may lead to overestimation of adherence, and possibly to underestimation
of the effect size of the association between self-efficacy and adherence. However, this
method of assessing adherence could also lead to overestimation of the effect size of the
association between self-efficacy and adherence if participants high in self-efficacy tend to
overestimate their adherence. Future work may benefit from using electronic methods such
as medication event monitoring systems (MEMS) to capture medication adherence. It should
be noted that the present study also included objective clinical outcomes such as visit
adherence, viral load, and CD4 counts. Our ESM measures of self-efficacy and social
support also consisted of single items at each sampling occasion (in order to reduce
participant burden), which is a limitation. Another limitation is the use of multiple tests
without controlling for type | error. Finally, the ESM social support question directly asked
participants about receiving social support, which deviates from the questionnaire items used
to assess social support. Future studies, both interventional and observational, might
examine the utility of ESM measured self-efficacy in predicting other outcomes in PLWH,
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such as practicing safe sex/risky sexual behaviors; tobacco, drug and alcohol cessation;
depression; and engagement in other healthy behaviors (e.g., caloric restriction and physical
activity).

Conclusion

People living with HIV deal with psychological and physical aspects of the disease and with
the need to adhere to their treatment regimen every day. Research is needed to gain a finer
understanding of what PLWH experience on a daily basis in order to help them to improve
their health outcomes, since their daily experiences may affect not only their momentary
mood, but may have long term effects on their mental and physical health. This study
provides support for using ESM to understand predictors and consequences of HIV
treatment self-efficacy in PLWH, with implications for clinical outcomes.
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Figurel.
Cross-level interaction between avoidance coping (at 1 SD below and 1SD above the mean)

and ESM social support when predicting ESM treatment self-efficacy.

Health Psychol. Author manuscript; available in PMC 2017 October 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Turan et al.

Table 1

Descriptive statistics on the study variables (N = 109).

Variable Mean (SD) Range Possible Range
Age 41.44(10.96) 24 -68 —
Time Since Starting ART Medication (Months) ~ 79.46 (56.06) 12 — 227 —
Visit Adherenced .89 (.17) .25-1.00 0-1
Q Self-efficacy 9.22 (1.28) 2.50 - 10.00 1-10
Avoidance Coping 2.10 (0.79) 1.00-4.38 1-5
Blame Coping 2.24 (1.05) 1.00-5.00 1-5
Helplessness 1.76 (0.65) 1.00 - 3.50 1-4
Attachment-related Avoidance 2.95 (1.45) 1.00-6.33 1-7
Attachment-related Anxiety 3.45 (1.52) 1.00-7.00 1-7
Internalized HIV Stigma 1.95(0.74) 1.00 - 4.00 1-4
Perceived HIV Stigma in the Community 2.65 (0.66) 1.00-4.00 1-4
Appraisal of Social Support 3.49 (0.59) 1.00 - 4.00 1-4
ESM self-efficacy 4.74 (529 1.00-5.00 1-5
ESM social support 214 (1279  2.00-5.00 1-5

Note. ART = antiretroviral therapy.

I =107

bAverage within-person standard deviation = 0.19

DAverage within-person standard deviation = 0.65
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