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Purpose: Despite evidence that: 1) older people living with HIV (PLHIV) experience a high burden of stress that is associated with 
myriad poorer outcomes; 2) psychological resilience may buffer the negative effects of stress in older PLHIV; and 3) older PLHIV 
may possess lower levels of this protective factor than seronegative counterparts, little work has examined strategies to bolster 
resilience in older PLHIV. This article details the protocol for a pilot clinical trial examining the feasibility and efficacy of a theory- 
driven resilience intervention that has been adapted for older PLHIV.
Patients and Methods: This study plans to randomize 100 older PLHIV aged 45+ years with suboptimal HIV treatment manage
ment to either an intervention condition (ie, Resilience Intervention for Successful Aging Enhancement [RISE+]) or an attention- 
matched control condition. Both arms include weekly one-hour in-person group intervention sessions. The comprehensive assessment 
includes proximal mechanistic measures, (ie, real-time measurement of resilience resources and stress reactivity and recovery via 
experience sampling method [ESM] text message-prompted online surveys) and health (ie, psychological functioning and HIV 
outcomes) measures. Primary aims focus on intervention effects on: the use of resilience resources and whether such increases 
drive improved affective stress reactivity and recovery (Aim 1); and distal health outcomes at three months (Aim 2).
Conclusion: This study tests a novel resilience intervention among older PLHIV and has several strengths, including focusing on an 
at-risk and understudied population, rigorous examination of efficacy and mechanism, and utilizing an intervention with minimal 
facilitator involvement, which has implications for future scalability. Findings will identify intervention mechanisms and inform the 
development of potent and scalable interventions for building resilience in older PLHIV and other diverse populations of older adults.
Keywords: psychosocial intervention, positive psychology, stress reduction, HIV/AIDS, aging

Introduction
The percentage of people living with HIV (PLHIV) in the USA aged 50+ years is predicted to reach 73% by 2030.1 PLHIV 
experience unique burdens of managing a chronic illness as well as higher rates of trauma, socioeconomic adversity, stigma, 
and other life stressors than people without HIV, which are associated with poorer health behaviors and outcomes.2–5 

Additionally, older PLHIV may experience combined effects of HIV and aging putting them at higher risk than younger 
PLHIV for poorer outcomes, including cardio-metabolic comorbidities, neurocognitive impairment, social isolation, affective 
disorders, stigma, and substance use.6–10 Stress may contribute to poorer health outcomes among older PLHIV indirectly via 
behavioral mechanisms such as reduced HIV medication adherence, and directly via inflammatory processes.11
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Psychological resilience, or “the process of adapting well in the face of adversity”, encompasses several resources, 
including: dispositional (eg, optimism), self/ego (eg, self-efficacy), behavioral/cognitive (eg, adaptive coping skills), and 
interpersonal (eg, social support) factors.12 Resilience resources demonstrate clinically relevant associations with health 
outcomes among older PLHIV, including cognitive functioning, mental health, quality of life, and disease 
management.13–17 Yet PLHIV may experience lower resilience than seronegative counterparts.15 Interventions strength
ening resilience resources may support better stress responses, thereby promoting better health among people aging with 
HIV. This topic is particularly salient in the Deep South, an epicenter of the US epidemic with a population that 
experiences a high burden of stress6 and the worst HIV outcomes.18

Evidence of efficacy has been mixed for existing psychosocial interventions in PLHIV. A systematic review19 on 
psychosocial interventions in PLHIV aged 18+ years identified 16 studies, which showed little to no effects on 
depression, anxiety, stress, and coping, and only one study targeted resilience resources, and very few studies focused 
on older PLHIV. In fact, another systematic review20 focused on older PLHIV found only nine psychosocial interventions 
for older PLHIV, and although small to moderate effects in improving psychosocial well-being were found, the majority 
of studies were designed to treat, rather than prevent, symptomatology. A systematic review and meta-analysis21 

specifically examining the effect of psychosocial interventions to improve adherence in PLHIV aged 18+ years identified 
43 studies and found a moderate positive effect (Hedges’ g=0.37) of psychosocial interventions on medication adherence 
in PLHIV. A recent pilot study among 13 older women with HIV tested an adapted version of the Relaxation Response 
Resiliency Program which provides psychoeducation on positive psychology, relaxation, and cognitive behavioral 
strategies.22 After the intervention of 8–10 weekly group sessions, those who completed the intervention (n=7) showed 
mean improvements in resilience and social support and reductions in depression, anxiety, and stigma, along with high 
satisfaction with the program. However, this study demonstrated challenges with retention. A critical limitation in the 
literature on psychosocial interventions among PLHIV is lack of data on mechanisms of change whereby psychosocial 
interventions may buffer the impact of stress on adherence behaviors and health outcomes. In summary, three critical 
limitations in the literature on psychosocial interventions among PLHIV include: paucity of studies targeting older 
PLHIV, use of broad psychosocial interventions focused on clinical samples (eg, PLHIV with depression) and not 
examining mechanisms whereby the intervention impacted outcomes. The current study aims to fill these gaps by: 
focusing on middle-aged and older PLHIV, targeting resilience resources, and employing a method to rigorously and 
ecologically assess efficacy and mechanisms (ie, experience sampling method [ESM] to examine stress responses in the 
moment via daily text messaging surveys).

The broader literature demonstrates the malleability of resilience resources in interventions among diverse clinical 
populations,23 which show promise for adaptation to older PLHIV. Specifically, the Transforming Lives Through 
Resilience Education (TLTRE) is a comprehensive resilience resource building program that is theoretically grounded in 
the Transactional Model of Stress and Coping,24 the Protective Factor Model of Resilience,25 Resilience and Thriving 
Models,26 and the Broaden-and-Build Model27 and covers the four resilience resource domains (dispositional self/ego, 
interpersonal, behavioral/cognitive).28–30 TRLTE combines practical cognitive behavioral strategies with psychoeducation 
on the connection between resilience and health, providing a toolbox of resilience resources rather than a single coping 
strategy. The program consists of four modules with videos and activities to deepen understanding of material (Table 1) and 
is freely available at http://sites.edb.utexas.edu/resilienceeducation/modules/. It has been used in corporate, military, 
educational, and clinical settings for over 20 years.31,32 Most relevant to the present study was a study among African 
Americans with type-2 diabetes, which showed that combining the TLTRE curriculum with diabetes self-management 
education demonstrated medium to large effects at 6 months in improving diabetes knowledge, self-management behaviors, 
and diabetes biomarkers via improvements in perceived stress, empowerment, and positive meaning.30

Feasibility, acceptability, and adaptation of the TLTRE Program (dubbed RISE+: Resilience Intervention for Successful 
Aging Enhancement) was piloted among small groups of 4–5 (total N=14) PLHIV (mean age 52.6 [10.3] years, 57% 
African American, 57% male, 62% virally suppressed, 50% with depressive symptoms), where the core TLTRE interven
tion content (Table 1) was presented, which included videos, quizzes, and written activities.33 In this pilot study the 
intervention was delivered as a one-time 3.5-hour group session rather than four weekly one-hour sessions for feasibility 
purposes and because this study was not powered to assess changes in outcomes. Participants returned after ~1 week and 
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completed qualitative and quantitative surveys. Results from quantitative and qualitative feedback were positive, and 
indicated feasibility and acceptability of the program. Results also suggested that uptake of the program may be improved 
by including content on HIV-specific stressors (eg, stigma, health concerns) and improving comprehensibility.33 These data, 
combined with the literature, were used to adapt the intervention videos (to be tested in this R21) by modifying several 
examples and scenarios/vignettes to be more accessible to PLHIV. Modifications include more diverse and realistic 
animations, HIV-specific vignettes and vignettes more relevant to lower socioeconomic groups, content on spiritual coping 
and posttraumatic growth, and education on the connection between stress and immune functioning in PLWH. Full details 
on the adaptation process for the intervention videos can be found elsewhere.33

This current ongoing R21 is testing the efficacy of this modified intervention in a pilot RCT, and will also use participant 
feedback to further refine the intervention. In this article, we describe the methods and protocol for this RISE+ R21 pilot 
RCT, as well as study progress, pitfalls, and modifications made to date. This study uses innovative methodology, ESM, to 
examine a novel intervention in a population with an increased risk of stress and poor health outcomes. The first aim of this 
study is to evaluate the effects of an adapted resilience intervention on use of resilience resources (ie, hardiness, optimism, 
self-efficacy, locus of control, reframing, proactive coping, social support) and stress reactivity (ie, magnitude of immediate 
change in affect during a stressor moment compared to non-stressor moment) and recovery (ie, extent to which affect 
returns to baseline following a stressor moment) in response to momentary stressors. Specifically, we hypothesize that 
changes in resilience resource use will mediate changes in stress reactivity and recovery, and these changes will be greater 
for the RISE+ group as compared to an attention-matched control group. The second aim of this study is to determine 
whether the effect of the intervention translates to improvements in health outcomes (ie, psychological functioning [quality 
of life, depressive symptomatology], and HIV outcomes [ART and visit adherence, treatment self-efficacy, viral suppres
sion, and CD4 count]) at 3 months after the end of the intervention. The long-term goal of this study is to inform the 
development of effective and scalable interventions for building resilience among older PLHIV. If such interventions are 
effective in improving mental and physical health outcomes, they could aid in ending the HIV epidemic, reducing 
comorbidities and health disparities, and improving the health and well-being of people aging with HIV.

Table 1 Resilience Program

Intervention Content Activities

Transforming Stress into Resilience
● The resilience model
● The stress response
● Coping strategies

Identify two stressful situations, important guiding values, and desired 
outcomes; identify emotion and problem-centered coping strategies

Taking Responsibility
● The responsibility model
● “Below the line” behavior (eg, blaming)
● Five-step process to move above the line

Apply five-step process to one of the stressful situations

Focusing on Empowering Interpretations
● How thinking affects health
● ABCDE thinking model: A=Activating Event, B=Belief, 

C=Consequence, D=Dispute, Distract, or Distance, E=Energy
● The origin of beliefs

Apply ABCDE thinking model to one of the stressful situations

Creating Meaningful Connections
● Healing power of love/intimacy
● Self-leadership and circle of influence
● Features of psychological thriving

Identifying people in life who bring positive vs negative energy; use resilience 

assessment tool to integrate all resilience components (taking responsibility, 
focusing on empowering interpretations, creating meaningful connections)

Notes: From Fazeli et al.33 Originally published by, adapted, and used with permission from Wolters Kluwer.
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Materials and Methods
Overview of Study Design
This RCT plans to randomize 100 (20% attrition is accounted for in sample size) older (aged 50+ years, see Results section 
below for modifications based on age) PLHIV (Figure 1). The sample size was determined on the basis of feasibility, 
consistent with guidance for pilot studies not focused on statistical inference.34 Eligible participants complete a baseline 
assessment including a 10-day ESM protocol (Table 2), and then are randomized to the intervention group (n=50) or an 
attention control group (n=50). We stratify randomization based on race (white or non-white), sex (male or female), and high 
(≥26) or low resiliency (≤25) based on the Connor Davidson Resilience Scale (described below). Both groups return for four 
weekly one-hour group visits, followed by a one-month post intervention assessment and a second ESM protocol. A three- 
month follow-up (comparable to baseline) assesses health outcomes. Participants are compensated $50 for the two-hour 
baseline, $40 each for the one-month post-test and three-month follow-up, up to $100 for each of two ESM protocols (baseline 
and one month), and $75 for completing the four intervention or control sessions. If participants have not completed a routine 
blood draw at our university HIV outpatient clinic recently (within three months prior to baseline or within 30 days prior to 
three-month follow-up), they are compensated an additional $20 at the baseline and/or three-month follow-up to complete the 
blood draw at the research laboratory. These procedures are detailed further below.

Participants and Procedure
This study is funded by the National Institute on Aging, was approved by the Institutional Review Board at the University of 
Alabama at Birmingham (protocol # 300008740), and is being conducted in accordance with the Declaration of Helsinki. 
The ClinicalTrials.gov number is NCT05314088. We are recruiting via our university HIV outpatient clinic (>3,600 active 
patients, ~50% aged 50+ years) by running eligibility queries of EMR data yielding a list of patients meeting basic criteria 
that have consented to be contacted for future studies. Specifically, 99% of our university HIV outpatient clinic patients 
share EMR data with the CFAR Network of Integrated Clinical Systems (CNICS; R24AI067039). These initial criteria 
determined via EMR include: current university HIV clinic patient, age 50+ years, and no neurological or severe psychiatric 
(eg, schizophrenia, bipolar disorder, untreated major depression) disorders.

Figure 1 Study Design.
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Participants must also have a recent history (within the past 12 months) of suboptimal HIV management based on 
either of the following data from clinic records: viral load – defined as having greater than or equal to 50% of viral load 
measurements being detectable (eg, an individual with two measurements of a viral load >50 copies/mL and one 
measurement <50 copies/mL within the past 12 months would be characterized as having suboptimal treatment manage
ment, while an individual with two measurements of a viral load <50 copies/mL and one measurement >50 copies/mL 
within the past 12 months would be characterized as having optimal treatment management); or HIV clinic attendance – 
defined as having greater than or equal to 50% of scheduled clinic visits missed/no showed without prior cancellation/ 
reschedule (eg, an individual with two missed clinic visits and two clinic visits attended within the past 12 months would 
be characterized as having suboptimal treatment management, while an individual with two clinic visits attended and one 
missed clinic visit within the past 12 months would be characterized as having optimal treatment management).

After determining initial eligibility via EMR, we obtain verbal consent to conduct a phone screen which determines 
additional eligibility criteria: owning a smart phone with unlimited texting (phones are provided if a participant does not have 
one, however this has not been needed to date), living in a house or an apartment (not homeless), able to read and write in 
English, self-report absence of neurological or severe psychiatric disorders that may not have been captured from EMR (eg, 
schizophrenia, bipolar disorder, Alzheimer’s disease), self-report absence of other medical conditions that can potentially 
affect mental/thinking abilities, not being blind or deaf, not currently undergoing radiation or chemotherapy, and never 
experienced brain trauma with loss of consciousness > 30 minutes. After eligibility is determined, participants are scheduled 
for their baseline assessment where written informed consent is obtained before completing a baseline assessment which 
includes the following assessments. Although we did provide transportation (ie, Uber) in occasional situations, it was 
generally expected that participants have transportation to the study visits, which was explained at enrollment.

Table 2 Ten-Day Experience Sampling Method Survey at Baseline and One month Post-test

Stressors

1. Did anything upsetting or stressful happen to you since we last texted you? (Yes) (No)  
If YES, select type: domestic, work, financial, interpersonal, health, stigma, other.

2. Approximately how long ago did this occur? (< 30 min), (30 min to 1 hour), (>1 hour), (Ongoing)

3. How unpleasant was the event? 1= very unpleasant to 5= very pleasant, or N/A

4. How stressful was it for you? 1= not stressful at all to 5= very stressful, or N/A

5. Has this disrupted your daily activities? 1= no, not at all, 5= very much, or N/A

Resilience Resources

Responses: 1= no not at all to 5= very much, or N/A

6. Hardiness: To what extent did this stressor give you a sense of challenge?

7. Optimism: Did you find anything good came out of dealing with this problem?

8. Self-Efficacy: Did you feel like you had the ability to handle this?

9. Locus of Control: Did you feel like you have control over the situation?

10. Reframing: Have you tried to think about this stressor in a different way?

11. Proactive Coping: Have you tried to think about a way to fix the problem?

12. Social Support: Have your social connections helped you with this situation?

Affective State

“Right now, I feel”: 1 = Not at all, 2= A little bit, 3= Somewhat, 4= Very much

Examples of positive and negative mood states: Interested, Excited, Alert, Distressed, Hostile, Irritable, Nervous, Jittery, Afraid
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Measures
With the exception of the ESM protocol, all study assessments occur in person at our laboratory. Resilience resource 
measures, including ESM items (Table 2), were selected from the NIH Science of Behavior Change initiative and the 
NIH UCSF Stress Measurement Network.35–37 Our approach to measuring/analyzing stress reactivity was adapted from 
the MIDUS study’s Daily Inventory of Stressful Events. Clinical data will be extracted from our university HIV 
outpatient clinic. If participants have not completed a routine blood draw at our university HIV outpatient clinic recently 
(within three months prior to baseline or within 30 days prior to three-month follow-up), they will be asked to complete 
a blood draw at the research laboratory to assay viral load and CD4 count.

The baseline survey consists of the measures below delivered via a REDCAP survey at our laboratory, plus a 10-day 
ESM protocol. The one-month post-test includes all baseline measures except the Ten-Item Personality Inventory (TIPI), 
Alcohol, Smoking and Substance Involvement Screening Test – Lite (ASSIST-Lite), the Childhood Traumatic Events 
Scale (CTES), and the Recent Traumatic Events Scale (RTES), plus an exit survey and a 10-day ESM protocol. Finally, 
the three-month follow-up includes the same measures used in the one-month post-test except the exit survey.

Background Information
A socio-demographic questionnaire is used to collect basic information such as: age, race, sex, education level, annual 
household income, marital status, and occupation.

Substance Use
Alcohol, Smoking and Substance Involvement Screening Test – Lite (ASSIST-Lite)38 is a brief seven-item screening tool to 
identify risk of substance use concerns across seven domains (alcohol, cannabis, nicotine, stimulants, sedatives, opioids and 
psychoactive drugs) within the past three months. Example items are: “Did you smoke a cigarette containing tobacco?” and 
“Have you tried and failed to control, cut down or stop drinking?”. Responses on each question are: 1 = “yes” and 2 = “no”, 
and scores on each substance use domain can range from 0 to 3. Higher scores indicate greater risks.

Personality Traits
The Ten-Item Personality Inventory (TIPI)39 is a brief measure of personality traits based on the five-factor model (FFM) 
personality (openness, conscientiousness, agreeableness, extraversion, and neuroticism). Respondents are asked to what 
extent they agree or disagree with different statements about their own personality characteristics. Item includes “I see 
myself as extraverted, enthusiastic” and “Reserved, quiet.” Responses are measured on a Likert-type scale with responses 
ranging from 1 = “disagree strongly” to 7 = “agree strongly”.

Trauma History
The Childhood Traumatic Events Scale (CTES) and the Recent Traumatic Events Scale (RTES)40 assess different traumatic 
experiences and perceived severity. The CEST assesses traumatic events across different domains (eg, sexual trauma, physical 
abuse, major illness) before the age of 17 years. Participants are asked if they have ever experienced different traumatic events 
(eg, “Prior to the age of 17, did you experience a death of a very close friend or family member?”), how traumatic the event 
was (“If yes, how traumatic was this?”, “1 = not at all traumatic” to “7 = extremely traumatic”), and if they confided in others 
(“If yes, how much did you confide in others”, “1 = not at all to 7 = a great deal”). The RTES assesses these similar traumatic 
events within the past three years. Higher scores on the CTES and RTES indicate higher levels of traumatic experiences.

Stress
The Perceived Stress Scale (PSS)41 is a ten-item measure of the degree to which individuals appraise situations in their life as 
stressful. Items include: “In the last month, how often have you been upset because of something that happened unexpect
edly?” and “In the last month, how often have you felt difficulties were piling up so high that you could not overcome them?”. 
Responses are measured on a Likert-type scale with responses ranging from 0 = “never” to 4 = “very often”.

Anxiety
Generalized Anxiety Disorder 7 item scale (GAD-7) is a self-report measure of anxiety based on the Diagnostic and 
Statistical Manual of Mental Disorders (DSM) criteria for generalized anxiety.42 Responses on the scale range from 0 = “not 
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at all” to 3 = “nearly every day”, and example items are: “Feeling nervous, anxious, or on edge” and “Worrying too much 
about different things”. Overall scores range from 0 to 27, with higher scores indicating greater levels of anxiety.

Depressive Symptoms
The Center for Epidemiologic Studies Depression Scale (CESD) is a self-report measure of depressive symptoms based 
on the DSM fifth edition (DSM-V) criteria.43 The CESD consists of 20 items, with scores ranging from 0 to 60, and 
higher scores suggest greater depressive symptoms. Responses range from 0 = “Rarely or none of the time (less than 
1 day)” to 3 = “Most or all of the time (5–7 days)”. Example items are: “I felt depressed” and “I felt that I could not 
shake off the blues even with the help of my family or friends”.

Resilience
The Connor Davidson Resilience Scale 10 item (CDRS-10) is a measure of dispositional resilience and the ability to 
adapt when faced with adversity.44,45 The items consist of Likert-type questions with responses ranging from 0 = “not 
true at all” to 4 = “true nearly all the time”. Example items are: “Having to cope with stress can make me stronger” and “I 
believe I can achieve my goals, even if there are obstacles”. Scores on the CDRS-10 range from 0 to 40, and higher 
scores indicate higher levels of resilience.

Coping Skills
The Brief COPE46 is a 28-item measure used to assess different ways in which individuals cope with stressful situations. 
The Brief COPE examines coping responses along 14 domains (self-distraction, active coping, denial, substance use, use 
of emotional support, use of instrumental support, behavioral disengagement, venting, positive reframing, planning, 
humor, acceptance, religion, and self-blame). Items include: “I’ve been turning to work or other activities to take my 
mind off things” and “I’ve been getting emotional support from others.” Responses are measured on a Likert-type scale 
with responses ranging from 1 = “I haven’t been doing this at all” to 4 = “I’ve been doing this a lot”. Higher scores 
indicate greater use of the specific coping strategy.

Locus of Control
Locus of control was measured using the Personality in Intellectual Aging Contexts (PIC) Inventory Control Scales Short 
Form.47,48 The PIC short form is a six-item measure that assesses an individual’s perceived control over their cognitive 
and intellectual functioning. Items include “I have little control over my mental state” and responses range from 1= 
“strongly agree” to 6 = “Strongly disagree”.

Social Support
The Duke Social Support Index (DSSI)49 is a 11-item self-report measure of social support. Items include “Other than 
members of your family how many persons in your local area do you feel you can depend on or feel very close to?” and 
“Can you talk about your deepest problems with at least some of your family and friends?”. Responses on each item vary 
and higher scores indicate greater levels of social support.

Insomnia
The Insomnia Severity Index (ISI)50,51 is a brief seven-item screen of insomnia, specifically sleep disturbance, sleep 
satisfaction, and disruption to daily life due to poor sleep. Scores range from 0 to 28, with higher scores indicating more 
symptoms of insomnia.

Post-Traumatic Stress Disorder (PTSD)
PTSD symptoms were assessed using the Primary Care PTSD Screen for DSM-5 (PC-PTSD-5),52 which is a five-item 
screening measure of probable PTSD. Participants were asked about exposure to traumatic events, with follow-up 
questions about trauma symptoms within the past month (eg “In the past month have you: tried hard not to think about 
the event(s) or went out of your way to avoid situations that reminded you of the event(s)?”).
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HIV Stigma
The HIV Stigma Scale (HSS-32)53,54 is a 32-item measure of HIV related stigma and other psychosocial aspects of living 
with HIV. The scale examines four broad dimensions of stigma, specifically personalized stigma, negative self-image, 
disclosure concerns, and concern with public attitudes about PLHIV. Example items include: “I never feel ashamed of 
having HIV” and “People with HIV are treated like outcasts”. Responses on each item range from 1 = “strongly agree” to 
4 = “strongly disagree”, and higher scores indicates greater levels of stigma.

Quality of Life/Well-Being
The Medical Outcome Study (MOS) RAND 36-Item Short-Form Health Survey (RAND 36SF) is a measure of health- 
related quality of life.55 The RAND 36SF assesses quality of life among eight domains: physical functioning, bodily pain, 
role limitations due to physical health problems, role limitations due to personal or emotional problems, emotional well- 
being, social functioning, energy/fatigue, and general health perceptions. Example items include: “In general, would you 
say your health is: (Poor to excellent)” and “Compared to one year ago, how would you rate your health in general now?” 
Responses on each item vary based on subdomains and higher scores indicate better quality of life.

HIV Treatment Management
The HIV Treatment Adherence Self-Efficacy Scale (HIV-ASES)56 is a 12-item measure of an individuals’ ability to engage 
in important treatment-related behaviors (eg, following recommended treatment plan, medication adherence) despite 
potential barriers. Items include: “Continue with your treatment even if doing so interferes with your daily activities?” 
and “Continue with your treatment even when you are feeling discouraged about your health?”. Responses are measured on 
a Likert-type scale with responses ranging from 0 = “cannot do at all” and 10 = “completely certain can do”. Higher scores 
indicate a greater confidence in adhering to one’s treatment plan.

HIV Medication Adherence
The Visual Analogue Scale (VAS)57 for medication adherence is a visual, one-item self-reported measure of medication 
adherence. Respondents are asked to mark a point along a line ranging from 0 to 100%, indicating their consistency with 
taking their medication within the past month. The Medication Adherence Questionnaire58,59 is a three-item measure of 
medication adherence within the past 30 days. Items include “In the last 30 days, how good a job did you do at taking 
your HIV medications in the way you were supposed to?”. Higher scores indicate greater medication adherence.

Exit Survey
Participants in both the RISE+ arm and control arm are administered a 15-item survey to provide feedback on their 
experiences during the study. The survey consists of both closed and open-ended questions, allowing a full range of 
responses. Sample items include: “On scale of 1 to 10, with 10 being the highest, overall, how would you rate this 
intervention?” and “What did you like or find helpful about this program? In other words, what should we leave as is?”

ESM Protocol
Prior to the first ESM assessment, we conduct a 15-minute training at baseline. We use a validated35–37,60,61 ESM 
protocol (Table 2) which includes twice a day text messages (morning and evening) for 10 days following both baseline 
and one month post intervention. Automated text messages based on morning and evening times selected by participants 
are sent to participants’ personal phones that contain a web link to complete the Redcap survey. If a participant does not 
report a stressor for item 1, they select “NA” for resilience resource items. The survey takes approximately three minutes. 
If a participant does not respond to a survey, a reminder message is sent one hour later. If a participant has not responded 
to any survey for 24 hours, we contact them to troubleshoot and encourage reporting.

Intervention
Participants in the intervention group come to the laboratory for four approximately one-hour weekly sessions in small 
groups of 3–4. The intervention includes psychoeducational videos and individual written activities on topics such as 
coping strategies, cognitive appraisals, the responsibility model, and social connections, all integrated into the over
arching process of resilience. Details on the core curriculum and written activities are presented in Table 1. To ascertain 
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engagement, short quizzes of material are given after each module to determine retention of the material. The interven
tion is facilitated by a trained research assistant but as in the pilot study, he/she is minimally involved (ie, only 
administering the videos and explaining the activities) to keep the private reflective nature of the program that 
participants preferred. This will allow for comparability with the attention-matched control and will yield implications 
for scalability. Upon completion of the fourth session, participants are given handouts with summaries of the program 
material and their responses to the written activities. We are gathering qualitative and quantitative feedback on the 
intervention at the one-month post-test (see Exit Survey above).

Similar to the RISE+ intervention group, participants in the control group come to the laboratory for four approxi
mately one-hour weekly sessions in small groups of 3–4 (each participant is situated at their own desktop computer). 
Control participants complete an attention-matched internet stress reduction paradigm, which includes an internet 
navigation protocol62,63 and placebo computer games via SheppardSoftware.com (eg, “Locate Each State”, “Food 
Groups Game”, “World Landmarks Puzzle”). Facilitator involvement is the same as the intervention group (eg, the 
research assistant explains computer activities and games but otherwise does not interact with the participant) which will 
enhance fidelity. For both conditions, if a participant misses a session, they are given up to one week to make it up. We 
will examine whether session completion rates are similar across groups.

Results
Study Progress and Modifications
Although planned analyses (described below) will be conducted when the study concludes at the end of 2025, study 
modifications and current enrollment numbers are provided here. Enrollment began in January 2023. Thus far, the study has 
prescreened ~2,700 EMR cases, phone screened 108 people, and enrolled 91 (number screened eligible) participants, of 
whom 70 participants have completed baseline and 68 have been randomized (35 control, 33 RISE+). Fifty-one participants 
have completed one-month follow-up, 40 have completed three-month follow-up, and 14 have been lost to attrition 
(randomized but did not complete intervention or completed intervention but never completed any follow-up assessment).

Modifications to the study have been necessitated along the way which were all approved via IRB amendments. 
Firstly, as a means of increasing the pool by which the research team could recruit potential participants, we reduced our 
minimum age from 50+ to 45+ years. Secondly, to ensure that newly diagnosed PLWH would not be enrolled in this 
intervention, an item was added to our phone screener: “Are you a patient at the 1917 Clinic and have been diagnosed 
with HIV for at least 1 year”. This information is also confirmed with EMR data. Thirdly, a series of questions were 
added to the phone screener for anyone who had a history of depression in their EMR and had lower than 15 cutoff score 
for the PHQ-9 depression measure from the EMR: “Have you received any counseling or psychotherapy for any mental 
health conditions in the last 3 months?”, “Are you currently taking any medication for depression and has it been 
consistent for the 3 months?”, and “If YES, do you anticipate any upcoming changes with your medication?”. These 
questions were added as a means of excluding individuals who are currently or recently received counseling or 
psychotherapy and/or expected their prescription to change, as changes in medication and engagement in counseling 
or psychotherapy can impart unintended influences on the findings of the resilience intervention.

Planned Analyses
Baseline characteristics will be tabulated, and measures of effect size will be used to examine whether relevant chance 
imbalances between groups are present (ie, ≥ medium effect size). Characteristics, if any, with relevant imbalances will 
be used as adjusting covariates in subsequent between-group outcome comparisons.

Specific Aim 1 will examine the effects if the intervention on: a) resilience resource use; and b) stress reactivity. For each 
resource outcome, the intervention effect will be estimated as the mean between-group difference in change from baseline to 
post-intervention periods. Linear mixed models will be fitted to these outcomes, including random effects for subject and day 
(within-subject) to account for the multilevel structure of the data, fixed effects for group assignment, time period, and 
interaction between group assignment and period. These fixed effects are necessary to estimate outcome means by group and 
period combinations. Stress reactivity is operationalized as the difference in affect between a stressor instance and 
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a proximally preceding non-stressor instance, and recovery is the difference in affect between a stressor instance and 
a proximally subsequent non-stressor instance. We will process the within-person data stream by ESM period to identify 
dyads of ESM instances with the patterns non-stressor → stressor (for reactivity) and stressor → non-stressor (for recovery). 
Separately for reactivity and recovery, using a dataset containing affect in the selected instances, we will fit a linear mixed 
model with fixed effects for group and period. A two-way interaction between group and period will be used to estimate 
between-group differences in change on reactivity/recovery from baseline to post-intervention. In post-hoc analyses, we will 
examine whether the use of resilience resources mediates intervention effects on reactivity and recovery using subject-specific 
between-period change (estimated via models with random effects) and applying path analytic methods64 to these 
(Intervention → Effect [change] on resource use [as mediator] → Effect [change] on reactivity or recovery).

Specific Aim 2 will examine intervention effects on psychological functioning and HIV outcomes. For each outcome, 
a linear mixed model with random effects for subject and time will be fitted with a group assignment indicator, time-point 
indicator (baseline, one month, three month), and group by time-point interaction as fixed effects. The intervention effect 
will be estimated by the interaction term. Exploratory mediation analyses will be conducted with ESM outcomes as 
proximal outcomes (from Aim 1) and health outcomes as distal outcomes using subject-specific slopes and applying path 
analytic methods to these. Effects on proximal outcomes will be used as mediators, assuming a causal chain of the form: 
Intervention → Effect [change] on proximal outcome [as mediator] → Effect [slope] on health outcomes.

Confidence intervals will be computed to assess uncertainty of all effect estimates. A False Discovery Rate approach 
(10% FDR)65 will be used to account for multiple inferences on the same data.

Feasibility will be assessed by examining screen-fail rates and reasons, retention and dropout rates and predictors (are 
there sociodemographic or psychological differences between those who are randomized and those who are not 
randomized [ie, eligible but do not show up for baseline] or those who complete the intervention and follow-ups and 
those who do not?). We also plan to examine whether feasibility outcomes differ by treatment group. We will also 
examine completion rates for the ESM surveys. Acceptability will be assessed via the quantitative and qualitative items 
from the Exit Survey.

Discussion
This study is among the first to test an adapted, low burden, resilience intervention among older PLHIV in the Deep 
South, which is particularly germane, given that this region is the epicenter of the current HIV epidemic and yet is 
underrepresented in research on successful aging with HIV. Stress is deleterious to successful aging among PLHIV, and 
resilience resources demonstrate clinically meaningful associations with health outcomes among PLHIV, and are there
fore a promising intervention target to buffer negative stress responses. Although existing psychosocial interventions 
have been tested in PLHIV, with mixed results, there is a paucity of studies among older PLHIV using preventative 
approaches targeting individual resilience resources which employ methods to rigorously assess efficacy and mechan
isms. We have demonstrated preliminary feasibility and acceptability of an evidence-based resilience curriculum among 
older PLHIV,33 and have adapted this program for PLHIV, which we are testing for efficacy in the current study. This 
program is particularly appealing because it uses videos, requiring minimal facilitator involvement, which speaks to the 
future scalability of this program.

Prior resilience interventions in other populations, while promising, have not examined efficacy and mechanisms in 
real time. The most innovative aspect of this proposal is that we are examining mechanisms and efficacy of this 
intervention using an ecologically valid, real-time approach, which has not previously been done. We are using ESM 
to examine responses to stressors as they occur, allowing for a more nuanced assessment of intervention efficacy. ESM 
strengths include: increased ecological validity, minimizing memory distortions and biases, and allowing assessment of 
within-person processes (eg, day-to-day fluctuations in stress responses, change from pre- to post-intervention). Despite 
evidence of the utility of using ESM in clinical trials,66,67 including greater sensitivity to detect change,68 prior resilience 
interventions have primarily used traditional recall questionnaires. Using ESM is crucial to examining resilience as 
a mechanism to improve health outcomes.

This study will overcome gaps in and weaknesses of prior research by testing an adapted resilience intervention in 
a relevant, growing, and understudied population: older PLHIV in the Deep South. Our aims will allow us to examine 
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whether this intervention increases use of resilience resources following times when stressors are reported, and in turn 
improves affective reactivity to stressors (Aim 1), and if this translates to health outcomes (Aim 2). Understanding, if, 
how, and for whom this intervention works will aid in development of potent and scalable resilience-based interventions. 
Results will provide feasibility and preliminary efficacy data for future studies that could further refine and test this 
intervention. For example, future studies with sophisticated designs may examine paring down the intervention to most 
potent ingredients (eg, Multiphase Optimization Strategy [MOST]) as well as hybrid effectiveness-implementation69 

trials. The program may also be suitable to be combined with other content, such as disease management psychoeduca
tion (eg, HIV) or relaxation techniques (eg, mindfulness meditation). Booster sessions could also be examined to enhance 
the durability of effects. Examining self-administration of this program via an online platform should be tested for 
efficacy, and if effective would expand the scalability of this program. Larger studies with long-term follow-up are 
needed to examine causal pathways of effects on long-term outcomes such as mood, quality of life, cognitive function, 
health behaviors, comorbidities, biomarkers.

Although this study aims to fill several gaps in the field, there are limitations worth noting. Our study excludes 
PLHIV with unstable housing, a population that may benefit from a resilience intervention. However, given this was 
a pilot study aimed to determine feasibility, acceptability, and preliminary efficacy, we focused on a generalizable sample 
of PLHIV who would be able to attend the multiple required study visits. Although we did provide transportation (ie, 
Uber) in occasional situations, it was generally expected that participants have transportation to the study visits, which 
was explained at enrollment. Another limitation is that we focused on PLHIV with evidence of suboptimal treatment 
management given that a goal of this study was determining whether the intervention had downstream impacts on HIV 
outcomes (ie, viral load, CD4 count, treatment and visit adherence). As a result, to identify this sample we had to reduce 
our age criteria, which limits generalizability to older PLHIV. Similarly, it limits generalizability to older PLHIV who 
may have well managed HIV, and yet may still benefit from a resilience intervention. Finally, while our data will allow us 
to examine common drivers of suboptimal treatment management such as substance use and social determinants of health 
as predictors of dropout, randomization, and treatment response, the intervention content itself does not address these 
topics, and therefore future adaptations of the program may need to be adapted to vulnerable subpopulations of PLHIV. 
Future studies of PLHIV with low socioeconomic status or who are not tech savvy may adopt ESM protocols that use 
SMS text messages not requiring a smart phone70 or phone call surveys, which although they limit the abundance and 
context of data to be collected, can nonetheless be an effective data collection tool.
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