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Abstract
Positive affect has unique beneficial effects on psychological and physical health, independent of the effects of negative 
affect. Interventions that explicitly target positive affect show promise for improving health outcomes in a number of chronic 
illnesses. In this article, we present pilot data on the acceptability and feasibility of an online intervention to increase positive 
affect in those living with comorbid human immunodeficiency virus (HIV) and depression. The intervention was rated both 
acceptable and feasible by participants. Six of nine participants completed the intervention and the subsequent follow-up 
assessment and a post-intervention phone call. We also present outcomes of planned comparisons of intervention effects on 
emotion, which indicate that positive affect increased significantly in the intervention group. Based upon results of the cur-
rent study, future research should continue the development of positive affect interventions for people living with comorbid 
HIV and depression.
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Introduction

As human immunodeficiency virus (HIV) has shifted from 
acutely terminal to a chronic health condition, prevention 
priorities have shifted to increasing access to care and 
improving health outcomes for those living with HIV [1]. 
Depression is a commonly experienced barrier to achieving 
optimal health outcomes in HIV, including suppressed viral 
load [1, 2]. Indeed, the prevalence of depression among peo-
ple living with HIV was found to be 42% in a recent review 
[3]. Moreover, depression is associated with increased sub-
stance abuse [4], suboptimal medication adherence [5], 
increased sexual risk behavior [6], and more rapid HIV pro-
gression [7] in people living with HIV.

In contrast to depression, positive affect is a unique 
predictor of positive health outcomes in HIV, including 

increased likelihood of viral load suppression, over and 
above the effects of negative affective constructs like depres-
sion [8]. Positive affect and negative affect are relatively 
independent of one another, rather than two ends of an emo-
tional continuum [9, 10], and as such, positive affect can and 
does occur even when levels of stress and negative affect are 
high [9–11].

Interventions that specifically target positive affect have 
shown promise for improving both psychological and physi-
cal health. Positive affect interventions have been developed 
for people living with different types of chronic illness, from 
diabetes [12, 13] to heart disease [14, 15], hypertension [16, 
17], depression [18], and HIV [19]. Meta-analyses indicate 
that positive affect interventions have been effective at 
enhancing well-being and reducing depressive symptoms 
[20, 21].

We developed a multi-component positive affect interven-
tion to help people cope with chronic health-related stress, 
including the stress of living with HIV [12, 19, 22–24]. Posi-
tive affect skills taught in the intervention include noticing 
and capitalizing on positive events, gratitude, mindfulness, 
positive reappraisal, focusing on personal strengths, setting 
and achieving attainable goals, and engaging in acts of kind-
ness. In our largest randomized trial to date, Intervention 
for those Recently Informed of their Seropositive Status 
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(IRISS; N = 159), we tested the positive affect intervention 
in people newly diagnosed with HIV [19]. The interven-
tion was delivered in person by trained facilitators during 
individual one-on-one sessions. Over the 10 months post 
intervention (15 months after HIV-diagnosis), the positive 
affect intervention led to higher levels of past-day positive 
affect, reductions in intrusive and avoidant thoughts about 
HIV, and reduced likelihood of antidepressant use, compared 
to the control condition [19]. Effect sizes were in the small 
to medium range, consistent with meta-analytic and review 
findings of positive interventions in other samples [20, 25]. 
However, this in-person intervention required participants 
to have geographical proximity to the study intervention 
site, and for some participants, the travel was an additional 
burden limiting their ability to engage in the intervention. 
Online interventions have the benefit of bypassing these 
physical barriers [1]. Online intervention delivery has shown 
promise in HIV prevention for a number of difficult-to-reach 
populations [26–28] and in those with mood disorders 
[29–32]. Particular strengths of online interventions include 
continuous access at any time of day and broad reach; par-
ticularly to rural or stigmatized populations and people who 
might not otherwise take advantage of services or participate 
in research that requires in-person sessions.

As such, we conducted a randomized controlled pilot 
test of an online positive affect intervention, Optimizing 
Resilience and Coping with HIV through Internet Deliv-
ery (ORCHID), comparing the intervention to an emotion-
reporting control condition. We operationalized positive 
affect as “subjective positively valenced feelings that range 
from happy, calm, and satisfied, to excited and thrilled.” 
The ORCHID intervention provided skills intended to help 
people experience more positive emotion on a daily basis 
which, we hypothesized, improves their ability to cope with 
the stress of living with HIV. Our primary objectives were 
to determine whether the ORCHID intervention was accept-
able and feasible. Secondary objectives included assessing 
psychological changes resulting from participating in the 
intervention compared to control. Given the small sample 
size, the analyses of the intervention effects on emotion were 
descriptive and exploratory.

Methods

The study was approved by Institutional Review Boards at 
participating institutions and registered with clinicaltrials.
gov (#NCT01997008).

Participants and Procedure

To be eligible for the study, participants had to self-
report being HIV-positive, have a score on the Center for 

Epidemiologic Studies Depression Scale (CES-D) of 10 or 
greater, indicating depressive symptoms above the general 
population norm [33], understand written English, have 
daily access to the internet, and have a mobile phone with 
texting capabilities or the ability to use email as an alterna-
tive method by which to answer texts.

The intervention and control conditions, as well as all 
assessments, were self-guided and completed via internet 
from the location of the participant’s choice. Participants 
were recruited via a posting in the online forum section 
of a magazine for people living with HIV. Interested par-
ticipants went to a study website and completed a brief 
screener that included the CES-D. The project coordinator 
then set up a phone call with participants who were eligi-
ble, based upon an elevated CES-D score, to explain study 
procedures. Participants were then sent an online consent 
form as well as a link to the baseline questionnaire. This 
questionnaire assessed depressive symptoms, positive and 
negative affect, perceived stress, and use of the positive 
emotion skills taught in the intervention.

Upon completion of the baseline questionnaire, par-
ticipants were enrolled in a pre-randomization run-in 
period for 8 days during which they completed daily emo-
tion measures (see below). Those who completed at least 
four daily questionnaires over the 8-day period were then 
randomized 1:1 to ORCHID or a daily emotion reporting 
control condition, which consisted solely of daily emotion 
reporting. The randomization scheme was generated by the 
study data manager, and study personnel were kept blind 
to assignment until the participant was randomized and the 
online content for the participant was unlocked.

Participants randomized to the intervention group took 
part in an online intervention, which taught eight posi-
tive affect skills over 5 weeks [12, 24, 34]. On one of the 
first days of each week, participants received instructional 
materials and activities they were asked to try over the 
following week. During week one, participants received 
instructional materials and activities for noticing positive 
events, capitalizing on positive events, and for gratitude. 
During week two, they received mindfulness instructional 
materials and activities. During week three, they received 
positive reappraisal instructional materials and activi-
ties. During week 4, they received instructional materials 
and activities on personal strengths and attainable goals. 
During week 5, they received instructional materials and 
activities for acts of kindness. When more than one skill 
was presented in a week, skills were presented in a modu-
lar manner. This is to say that each skill was taught on its 
own, without being interwoven with other skills taught. 
The order of the skills mirrors the order in the in-person 
intervention and was originally designed to start with sim-
pler skills then move into more challenging ones [19, 22, 
35].
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Each day, participants were asked to write a brief descrip-
tion of how they used the skills they were learning that week. 
Participants in both the intervention and the emotion report-
ing control group were asked to log onto the study website 
daily, where they were prompted to report on their emotions 
over the past 24 h.

In addition, participants in both groups received ecologi-
cal momentary assessment (EMA) prompts via text mes-
sage to answer questions about their affective states. As we 
hypothesized that the intervention would improve the daily 
experience of positive affect, we tested EMA for feasibility 
of daily emotion assessment.

Immediately post-intervention, participants completed 
a questionnaire that consisted of the same assessments as 
the baseline. The project coordinator then conducted semi-
structured interviews by phone about feasibility and accept-
ability of the intervention for those in the intervention condi-
tion, and for emotion reporting in the control group. During 
these interviews, the project coordinator requested feedback 
regarding which skills were most and least enjoyable and 
whether or not participants would recommend the interven-
tion to a friend and to someone else with HIV. Interviews 
were recorded and transcribed for analysis. Participants who 
completed the emotion reporting control condition were 
interviewed about the effects of logging their emotions. Par-
ticipants in both conditions were asked about perceptions of 
the study website.

The maximum possible payment for participation was 
$106. Payment was sent in the form of an amazon.com 
gift card delivered via email. Participants were paid $0.50 
for each of the days on which they provided online emo-
tion reports, and a bonus of $20 if they complete at least 
45 reports of the 60 possible. For the text message emo-
tion EMA reports, participants received $1 for each com-
pleted day, up to a total of $16. They received $10 for com-
pleting the baseline and follow-up questionnaires, and a 
bonus of $20 for completing all the assessments within the 
questionnaires.

Intervention Content

Positive Events and Capitalizing (Skills 1 and 2)

Positive events frequently give rise to positive emotions [36, 
37]. However, even while going through extremely stress-
ful periods, people experience positive events, which may 
help people cope with the stress they are experiencing [38]. 
Scheduling pleasant events is used in some treatments of 
depression [39, 40].

Capitalizing on positive events is an expressive response 
to positive events and can be exhibited in a number of dif-
ferent ways, including but not limited to, telling others 
about the positive event either in person and thinking about 

the event after its occurrence. Engaging in capitalization 
strengthens the positive emotional connection with the posi-
tive event, and allows a second positive emotional expe-
rience [41]. In the current intervention, participants were 
asked to keep a journal of positive events that they experi-
enced and how they capitalized on these events throughout 
the week in which they learned this skill.

Gratitude (Skill 3)

Gratitude is defined as feeling thankful and expressing 
appreciation toward e.g., nature, God, or other people. The 
relationship between increased well-being and intentionally 
noting that which for one is grateful has been supported over 
a number of studies [42–44]. In the current intervention, 
participants were asked to write in a gratitude journal daily, 
in which they created a list of things that they were grateful 
for that day.

Mindfulness (Skill 4)

Mindfulness, defined as the ability to intentionally pay atten-
tion to and be non-judgmentally aware of one’s feelings, 
physical sensations, and thoughts in the present moment 
[45], has been observationally associated with lower nega-
tive and higher positive emotion [46]. In the current inter-
vention, participants were asked to select an activity every 
day to do mindfully, and were given guided mindfulness 
meditations.

Positive Reappraisal (Skill 5)

According to stress and coping theory [47], one’s cogni-
tive appraisal of a potentially stressful event and per-
ceived resources for responding to such an event determine 
the extent to which an event is experienced as stressful. 
Throughout the literature on coping, engaging in positive 
reappraisal is consistently associated with an increase in 
positive emotions [38, 48]. As part of the current study, par-
ticipants were encouraged to examine positive aspects of an 
undesirable situation, and keep a week-long journal noting 
at least one aspect of each day that they could reappraise.

Focusing on Personal Strengths (Skill 6)

The included personal strengths content is based upon sec-
ondary appraisal and self-affirmation research. Secondary 
appraisal is the part of the coping process in which one 
assesses the resources available to cope effectively with a 
stressful event [47]. Participants in the intervention arm of 
the current study were asked to record ways in which a per-
sonal strength or talent was used each day during the week 
in which they learned to focus on personal strengths.
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Attainable Goals (Skill 7)

Perceiving progress toward goals has been associated with 
higher levels of positive emotion and greater satisfaction 
with life [49, 50], and working toward specific proximal 
goals (vs. more global distant goals) is associated with 
higher subjective well-being [51]. In the current study, par-
ticipants were asked to set a goal that was attainable but not 
easy to be completed over the week, and to record progress 
daily.

Altruistic Behaviors/Acts of Kindness (Skill 8)

Altruistic behaviors such as volunteerism have been associ-
ated with a decreased risk of mortality [52, 53] and serious 
illness [54] in large representative samples. During the week 
in which participants learned and practiced this skill, they 
were asked to do something nice for someone else each day 
and record it in a daily kindness journal.

Measures

See Table 1 for Cronbach’s α for measures/assessments 
administered at baseline and follow-up.

Acceptability and Feasibility

During the post-intervention semi-structured interview, par-
ticipants in the intervention condition rated the extent to 
which they would recommend these skills to a friend on a 
scale from 0 (definitely not)—10 (definitely yes), and on the 
same scale, how likely they would be to recommend these 
skills to someone else with HIV. They also answered open-
ended questions about their perceptions of the interven-
tion and their experiences taking part in it. Example ques-
tions include “You said that you would (not) recommend 
this program to people with HIV. Can you say more about 
why?” “What ways do you think learning these skills help 
you change how you deal with facing stress or hassles? and 
“Think back to when you first started the ORCHID course. 
Did the program meet your expectations? How helpful was 
it? In what ways was it helpful?”

Participants in both the intervention and control groups 
were asked about logging their emotions and about using the 
website. Example questions include “How did you feel about 
logging your emotions every day,” “Do you think logging 
your emotions every day had any effect on you,” “Were there 
parts of the website you disliked for any other reason,” and 
“How did you feel about logging in daily?”

Positive and Negative Affect

Positive and negative affect were assessed with the Modified 
Differential Emotions Scale (mDES) [55]. Participants were 
asked to answer how often they had felt different emotions 
(e.g. inspired or uplifted; sad; stressed or overwhelmed) 
from 1 (not at all) to 9 (all the time) over the past week (at 
baseline), past 2 weeks (at follow-up), and daily throughout 
the intervention or emotion reporting period of 5 weeks. We 
expanded the response scale from a five-point scale, as used 
by Fredrickson et al. [55], to a nine point scale to increase 
variability of participant responses.

Depressive Symptoms

Participants completed the CES-D, which measures depres-
sive symptoms over the past week. Instructions ask partici-
pants to indicate how they frequently they have felt each 
aspect over the past week from 0 (Rarely or none of the time 
[less than 1 day])—4 (Most or all of the time [5–7 days]). 
Example items include “I was bothered by things that don’t 
usually bother me,” and “I felt depressed” [33].

Perceived Stress

Perceived stress was measured with the Perceived Stress 
Scale [56]. This 14-item scale measures perceived stress 
over the past month on a 0 (never)—4 (very often) scale. 
Example items include “In the last month, how often have 
you felt nervous and ‘stressed’?” and “In the last month, 
how often have you dealt successfully with irritating life 
hassles?”

Positive Emotion Skill Use

Positive emotion skill use was measured with a 10-item 
assessment developed by the study team to assess use of 
skills taught in the intervention. Example items include 
“When something good happened to me, I made sure to 
enjoy it,” as a measure of capitalizing and “Over the past 
week, there were many things I felt grateful for,” as a meas-
ure of gratitude. Respondents answered on a scale of 1 (defi-
nitely false)—5 (definitely true). This skill use assessment 
was administered at baseline and follow-up.

Table 1   Chrobach’s α for internal reliability of scales/assessments

Measure α at baseline α at follow-up

Positive affect 0.901 0.963
Negative affect 0.860 0.886
Depressive symptoms 0.887 0.930
Perceived stress 0.481 0.868
Skill use 0.873 0.961
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EMA

Similar to Steptoe [57], participants were asked to rate 
the extent (0 = least, 6 = most) to which they were feeling 
positive and negative emotions: happy, excited, content, 
appreciative, sad, worried, and fearful. Participants in both 
groups received the EMA prompts four times per day on 2 
days a week (one randomly selected weekday/workday, and 
one randomly selected weekend day/non-workday) over the 
course of the study.

Analysis

Qualitative data analysis was conducted by two investiga-
tors who read transcribed post-intervention semi-structured 
interviews. Through discussion, they selected which quotes 
best reflected participant responses. Quantitative analysis 
was conducted with SPSS v. 23.

Intent-to-treat analyses were conducted using multilevel 
modeling to analyze the effects of the intervention (dummy 
coded: intervention = 1, control = 0) on outcomes across 
time (dummy coded: baseline = 0, post = 1)., While multi-
level models are useful for nested data, they are also useful 
for examining longitudinal change within individuals [58]. 
Longitudinal multilevel models allow detection of trends 
masked when the time variable is not included in a mul-
tilevel manner, and this method is able to handle missing 
data points. [58, 59]. Post-analysis, we calculated Cohen’s 
d effect sizes for all outcomes [60]. As this is a pilot study 
with a small sample, results are exploratory and should be 
interpreted with caution. However, conducting analyses was 
crucial for understanding that this intervention was not caus-
ing participants harm, and helps to inform hypotheses for 
future studies with a greater number of participants.

Results

Twenty-one participants (2 female; M age = 45, SD = 12.83; 
61.9% White, 14.3% Unstated race, 9.5% Multiracial, 9.5% 
Black or African American, 4.8% Asian) were randomized 
to the ORCHID intervention (N = 9) or an emotion-reporting 
control (N = 12) condition. While we attempted to rand-
omize participants 1:1 in the intervention and control con-
ditions, given the small sample size, the final groups were 
unbalanced. This was unintentional. See Fig. 1 for CON-
SORT diagram. Average time since HIV diagnosis was just 
under 10 years (113 months; min = 2, max = 387 months), 
and mean participant CES-D score indicated a high level 
of depressive symptoms, M =28.84, SD = 6.64, with no sig-
nificant difference between groups. Similarly, there were no 
significant differences between groups on positive affect as 
measured by mDES (M = 4.15, SD = 1.29), negative affect as 

measured by mDES (M = 4.63, SD = 1.24), perceived stress 
(M = 3.24, SD = 0.57), skill use (M = 3.10, SD = 0.78), or 
negative affect as measured by EMA (M = 2.60, SD = 1.13) 
at baseline. However, there was a significant difference 
between groups in positive affect as measured by EMA, such 
that those in the intervention condition (M = 3.35, SD = 0.59) 
had significantly higher positive affect overall as compared 
to those in the control condition (M = 2.02, SD = 0.84). We 
first present data on feasibility and acceptability, and then 
we report changes within group and between groups over 
time for both changes in skill use, and psychological out-
comes including positive affect, negative affect, depression, 
and stress.

Feasibility and Acceptability

Study Completion

Nine participants were randomized into the intervention, and 
twelve were randomized into the emotion reporting control 
condition. Six of nine (67%) participants in the interven-
tion condition completed all intervention sessions, and the 
number of skills participants accessed was M = 6, SD = 3.16 
(range 0–8). The same six of nine participants in the inter-
vention group who completed all sessions also completed 
the follow-up assessment and post-intervention phone call 
(67%). Ten of 12 participants in the control group (83%) 
completed the follow-up assessment and phone call. (See 
Fig. 1.)

Reasons for intervention non-completion were both life- 
and study-related. One intervention participant who dropped 
out indicated that he had health issues and was entering the 
hospital the next week and a second participant cited other 
life stress. The third participant who dropped out indicated 
that he was having trouble logging in.

Intervention Experience: Qualitative Results

Participants Learned and Internalized Positive Emotion 
Skills

Participants in the intervention condition reported not only 
learning the positive emotion skills but internalizing them 
as well. When explaining why they would recommend these 
skills to a friend, one participant stated, “… no matter how 
bad our situation may be, if you really open up your eyes 
and look around, there are other people that their situation 
is bad or worse than we are. And the best thing to do is be 
happy where you are today. The thing is, if you are not happy 
where you are, set an attainable goal to change where you 
are today.”
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Participants Gained Emotional Resources They Believe are 
Important for People Living with Depression

Engaging in the ORCHID intervention provided participants 
with increased emotional resources for dealing with stress, 
and believe that this can be generalized to people living with 
depression. Specifically, one participant stated, “I think it 
would be great for people who are going through grief or 
any other thing that pulls all your emotion. It allows you 
to be more outgoing with it and work with it in a positive 
way. I think this is a wonderful tool.” Another participant 
responded, “I do believe that [the intervention] could help 
[people living with depression] to look at life with a little 
more positive lens.”

Heterogeneity of Skills is Important to Participants

When asked about their favorite skills, participants gave 
a wide range of responses (see quantitative results), and 
noted that having a range of skills to learn about is impor-
tant. One participant stated, “You know, it is like going 

through a cafeteria line, you know not everyone wants to 
know about breathing awareness, or people have no inter-
est in doing a gratitude journal. But they may say, you 
know what, you are absolutely right about listing positive 
events and I need to do that.”

EMA is Acceptable to Participants

Participants mentioned that filling out the EMA responses 
was acceptable and feasible. One participant spontane-
ously stated, “Text message responses are beneficial 
because they always get you thinking about how you’re 
progressing through your own day.” Another said, “I kind 
of made the room for it. And tried to do it every day. I 
don’t think it was really a problem. It was more like text 
messaging, just keeping you up on that.” One other par-
ticipant noted, “Text messages were very good for me. I 
can’t speak for everybody. But, I have my phone on me so 
it was very convenient and fast and easy.”

Randomized
(N = 21)

Allocated to Emo�on
Repor�ng Control Group

(N = 12)

Allocated to ORCHID
(N = 9)

Completed 8 of 8 Skills
(N = 6)

Completed Post
Assessment and Follow-

Up Phone Call
(N = 10)

Assessed for eligibility
(N = 39)

Excluded (n = 18)
Did not meet eligibility (n = 2)

Unable to make contact (n = 12)
Did not complete baseline (n = 2)
Other (e.g. not interested) (n = 2)

Completed Post
Assessment and Follow-

Up Phone Call
(N =6)

Fig. 1   Consort diagram
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Improving the Intervention

When asked how to improve the experience for people with 
HIV going through the intervention, two participants stated 
that they would like more HIV-specific examples in the skill 
lessons. None of the other participants gave suggestions for 
improving the content of the intervention.

Intervention Experience: Quantitative Results

Intervention Participants Would Recommend These Skills 
to a Friend and to People Living with HIV

Intervention participants were asked about their experiences 
with the intervention. Specifically, intervention condition 
participants who completed the follow-up phone call (N = 6) 
indicated that, on a scale from 1 to 10 (definitely not—defi-
nitely yes), they would be highly likely to recommend the 
skills to a friend (M = 9.5, range 8–10).

When participants were asked how likely they would 
be to recommend the ORCHID program to someone with 
HIV, all respondents reported that they would (M = 9.83, 
range 9–10). All participants also agreed that this is a 
reasonable program for people with HIV. Similarly, when 
asked, “Do you think the program would work for people 

with low mood or depression issues?” all intervention par-
ticipants answered affirmatively.

Skill Preference

When we asked participants what their top three favorite 
skills were, participants gave a wide range of responses. 
All skills except capitalizing on positive events were men-
tioned, indicating heterogeneity of skill preference. Five 
of six respondents indicated that they would use their 
first favorite skill daily in an informal manner, with no 
response on this question from one participant.

Intervention Effects on Psychological Outcomes and Skill 
Use

We conducted planned comparisons of psychological out-
comes and skill use between the intervention group and 
control group over time. See Table 2 for the estimates for 
each group for psychological outcomes and skill use at the 
baseline and follow-up assessments, as well as the Condi-
tion × Time interaction.

Table 2   Intervention effects on psychological outcomes and skill use

d Cohen’s d effect size, EMA ecological momentary assessment

Outcome/group Baseline M (SD) Baseline SE Follow-up M (SD) Follow-up SE Condition × time interaction

Positive affect
 ORCHID 4.61 (1.35) 0.45 6.49 (1.35) 0.55 b =1.72, t (34) = 1.89, p = 0.07, 95%
 Control 3.81 (1.35) 0.39 3.97 (1.30) 0.41 CI − 0.13, 3.57, d = 1.33

Negative affect
 ORCHID 4.89 (1.41) 0.47 4.05 (1.40) 0.57 b = 0.41, t (34) = − 0.43, p = 0.67, 95%
 Control 4.73 (1.39) 0.40 3.48 (1.33) 0.42 CI − 1.50, 2.32, d = 0.35

Depressive symptoms
 ORCHID 28.25 (7.23) 2.41 20.67 (6.81) 2.78 b = − 5.13, t (34) = − 1.09, p = 0.28, 95%
 Control 29.27 (7.10) 2.05 26.82 (6.48) 2.05 CI − 14.68, 4.42, d = − 0.77

Perceived stress
 ORCHID 3.17 (0.69) 0.23 2.63 (0.69) 0.28 b = − 0.44, t (34) = − 0.95, p = 0.35, 95%
 Control 3.40 (0.69) 0.20 3.30 (0.66) 0.21 CI − 1.39, 0.59, d = − 0.78

Skill use
 ORCHID 3.36 (0.87) 0.29 4.20 (0.88) 0.36 b = 0.86, t (34) = 1.46, p = 0.15, 95% CI
 Control 2.83 (0.87) 0.25 2.81 (0.85) 0.27 = − 0.34, 2.06, d = 1.08

EMA positive affect
 ORCHID 3.36 (1.20) 0.40 3.93 (0.98) 0.40 b = 0.54, t (34) = 0.69, p = 0.50, 95% CI
 Control 2.02 (1.32) 0.38 2.05 (1.20) 0.38 = − 1.05, 2.14, d = 0.54

EMA negative affect
 ORCHID 2.84 (1.56) 0.52 2.59 (1.27) 0.52 b = − 0.17, t (34) = − 0.17, p = 0.87, 95% 

CI − 2.23, 1.89, d = − 0.15
 Control 2.39 (1.70) 0.49 2.30 (1.55) 0.49
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Positive Affect

For mDES positive affect measured at the assessment 
points, the Condition × Time interaction approached 
statistical significance for positive affect (b = 1.72, t 
(34) = 1.89, p = 0.067, 95% CI [− 0.13, 3.57] and the 
effect size for this effect was large (d = 1.33). Planned 
comparisons examining within-group trajectories of 
change from baseline to post found that positive affect 
increased significantly in the intervention group from 
baseline to follow-up, (b = 1.88, p = 0.01 95% CI [0.43, 
3.33]), while there was no change over time for those 
in the control group (b = 0.16, p = 0.78 95% CI [− 0.99, 
1.31]).

On the EMA measure of positive affect, the interven-
tion group reported higher positive affect than did the 
control group at baseline, Mean difference = 1.34 p < 0.02, 
95% CI [0.21, 2.47]. EMA positive affect increased 
slightly, but not significantly, in the intervention group, 
(Mean ORCHID group change = 0.57, p = 0.32, 95% CI 
[− 0.59, 1.73]). Similarly, there was no significant change 
over time for those in the control group (Mean control 
group change = 0.03, p = 0.95, 95% CI [− 1.07, 1.13]) 
and the between-group difference in change in positive 
affect over time as measured by EMA was not significant, 
b = 0.54, t (34) = 0.69, p = 0.50, 95% CI [− 1.05, 2.14], 
though the effect size for this was medium (d = 0.54).

Negative affect

The Condition × Time interaction (b = 0.41) for the mDES 
at the assessment points was not statistically significant 
and the effect size was small, t (34) = 0.43, p = 0.67, 95% 
CI [− 1.5, 2.32]; d = 0.35. Planned comparisons exam-
ining within-group trajectories of change from baseline 
to post found that participants in the intervention group 
did not change significantly on negative affect over time 
(b = − 0.84, p = 0.26, 95% CI [− 0.066, 2.34]). However, 
contrary to hypotheses, participants in the control group 
decreased significantly in negative affect from baseline to 
follow-up (b = − 1.25, p = 0.04, 95% CI [− 2.43, − 0.06]).

EMA negative affect decreased slightly, but not signifi-
cantly, in the intervention group, (Mean ORCHID group 
change = − 0.26, p = 0.73, 95% CI [− 1.75, 1.24]). Simi-
larly, there was no significant change over time for those 
in the control group (Mean control group change = − 0.09, 
p = 0.90 95% CI [− 1.51, 1.24]). The between-group 
difference in change was not significant, b =− 0.17, t 
(34) = − 0.17, p = 0.87, 95% CI [− 2.23, 1.89], and the 
effect size for this was negligible (d = − 0.15).

Depressive Symptoms: CES‑D

The Condition × Time interaction (b = − 5.13) was not statis-
tically significant, t (34) = − 1.09, p = 0.28, 95% CI [− 14.68, 
4.42] although the effect size for the difference between 
groups over time was medium to large (d = − 0.77.) Planned 
comparisons revealed that participants in the intervention 
group decreased significantly on depressive mood over time 
(b = − 7.58, p = 0.05, 95% CI [− 15.08, − 0.09]) whereas 
participants in the control group showed a non-significant 
change (b = − 2.45, p = 0.40, 95% CI [− 3.47, 8.38]).

Perceived Stress

The Condition × Time interaction (b = − 0.44) was not 
statistically significant, t (34) = − 0.95 p = 0.35 95% CI 
[− 1.39, 0.50] and the effect size was medium (d = − 0.78). 
Planned comparisons revealed that neither the intervention 
(b = − 0.54, p = 0.15, 95% CI [− 1.28, 0.20]) nor the con-
trol condition (b = − 0.10, p = 0.73, 95% CI [− 0.69, 0.49]) 
changed significantly on perceived stress.

Assessment of Skill Use by Group Over Time

The Condition × Time interaction (b = 0.86) was not statis-
tically significant, t (34) = 1.46, p = 0.15, 95% CI [− 0.34, 
2.06] although the effect size for the difference in change 
in skill use between groups over time was large (d = 1.08). 
Planned comparisons demonstrated that an increase in skill 
use in the intervention group approached statistical signifi-
cance, (b = 0.84, p = 0.08, 95% CI [− 0.10, 1.785]) whereas 
the change within the control group was non-significant, 
(b = − 0.02, p = 0.97, 95% CI [− 0.76, 0.73]).

Discussion

To our knowledge, this is the first study of a positive affect 
intervention in a sample of people living with comorbid 
HIV and depression. This is a small study, and as such, it is 
important to interpret results with caution. However, there 
are a number of lessons learned. The qualitative and quan-
titative data from this small initial study suggest that the 
intervention is feasible and acceptable but also suggest a 
number of areas for focus in future studies.

Lessons Learned: Intervention

Sixty-seven percent of participants in the intervention group 
completed all skill modules in the current intervention and 
the follow-up phone call, which is consistent with findings 
of a systematic review completed by Christensen and col-
leagues [30] on adherence in online intervention RCTs with 
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depressed participants, in which online intervention com-
pletion by depressed participants ranged from 50 to 70%. 
However, efforts are underway to improve retention to online 
positive affect skills interventions for people living with 
depression [34].

When asked how to improve the experience for people 
with HIV going through the intervention, two participants 
stated that they would like more HIV-specific examples in 
the skill lessons. The significant heterogeneity of what peo-
ple enjoyed spoke to the utility of presenting people with a 
number of potentially useful skills. There is evidence that 
allowing people to choose to activities that they believe are a 
good fit with them enhances positive psychological interven-
tion effects [61], a finding which is being implemented in 
positive psychological interventions for people living with 
diabetes [13]. While the current study suggests potential util-
ity in providing choices to people living with depression and 
HIV, this must be further explored.

Lessons Learned: Emotion Measurement

We included measures of past week affect in the assessments, 
and past day affect measured with EMA on selected days 
during the intervention. Overall, the only Condition × Time 
interaction that approached statistical significance was past 
week positive affect as measured by the mDES, such that 
positive affect improved in the intervention group more than 
in the control group.

Effects were not consistent across the different types 
of emotion measures. Within-group analyses conducted 
with intervention group data revealed that positive affect 
increased significantly as measured by the mDES, and 
increased slightly, but non-significantly, as measured by 
EMA. Negative affect, as measured by EMA, slightly but 
non-significantly decreased, and as measured by the mDES, 
did not change, Depressive symptoms decreased signifi-
cantly as measured by the CESD. There was a slight but 
non-significant increase in skill use over time, and there 
were no changes in perceived stress.

Within-group analyses conducted with control group data 
revealed that negative affect, as measured by the mDES, 
decreased significantly over time, and as measured with 
EMA, did not change. Positive affect did not change as 
measured by the mDES or via EMA. There was a slight 
but non-significant increase in skill use, and a slight but 
non-significant decrease in depressive symptoms over time. 
There were no changes in perceived stress.

We should interpret these findings with caution given the 
small sample size and exploratory nature of the analyses. 
However, in the IRISS randomized trial, the positive affect 
intervention led to higher levels of past-day positive affect, 
and this effect was not seen when participants were asked 
about past week positive affect [19]. Future studies should 

consider including multiple approaches to emotion measures 
to ensure that effects are being detected, and should con-
sider including EMA, as it is acceptable to participants and 
may be more sensitive to intervention effects than measures 
that ask participants to retrospectively report over longer 
periods. As only the control condition showed a decrease 
in negative affect, it may be beneficial for future work to 
explore whether decreased negative affect is a consequence 
of increased awareness of experienced emotions due to the 
study design. However, given the small sample size, we 
should be cautious making interpretations of any differ-
ences between conditions. In larger tests of the intervention 
in other samples [62], we have seen that the emotion report-
ing control has beneficial effects on its own, but these effects 
are inconsistent across studies. This could have been an arti-
fact of small sample size, or perhaps reporting emotion is 
a less burdensome, effective intervention in itself. Indeed, 
being diagnosed and living with HIV introduces psychoso-
cial, behavioral, and biological stressors that would be mala-
daptive to ignore. An important assumption underlying the 
ORCHID study is that the human stress response is complex 
and includes positive as well as negative affective responses. 
It is possible that this complexity may be harnessed to help 
enable people to improve their psychological and, perhaps, 
ultimately their physical health.

Limitations and Future Directions

Although the findings of the current study are intriguing, 
the study had weaknesses that should be clearly noted. In 
particular, the small sample size of this study must be taken 
into consideration, especially when examining the between-
person standard errors of the current analyses, as sample 
sizes of under 50 can lead to biased estimates for these 
between-person standard errors in multilevel modeling [63]. 
However, even in very low sample sizes, parameter estima-
tion is unbiased [63]. In addition, although some effect sizes 
are large, replication of these results in a larger sample size 
is critical in order to draw conclusions about the practical 
significance of the findings.

We did not query participants about non-technological 
barriers they experienced. While we did obtain qualitative 
data via phone interviews, these may have been influenced 
by demand characteristics, as participants were talking to 
study personnel. We also did not directly measure par-
ticipant burden, which may have influenced text message 
prompt results (e.g., participants may have felt annoyed 
due to answering text messages about their emotions four 
times per day 2 days per week). In addition, three people 
dropped out of the intervention condition, two of whom 
had trouble with completion due to life stress (e.g., hospi-
talization), and one of whom had technical difficulties with 
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the study. To address these issues in studies since the com-
pletion of ORCHID [34, 62], we have simplified the login 
procedure, added a “frequently asked questions” (FAQ) 
section to study websites, and added videos to lower the 
barriers to remaining in the study. In addition, we could 
add language to the start of the intervention emphasizing 
how the intervention may feel like more of a burden if they 
are experiencing additional life stress but the intervention 
can help them cope with other types of stress as well so 
we encourage them to stick with it.

In addition, while men accounted for 76% of adoles-
cents and adults living with HIV in the United States in 
2010 according to the CDC [64], the fact that the majority 
of participants in the current study were male limit the 
generalizability of feasibility, acceptability, and explora-
tory results to males. Future positive affect intervention 
studies for people living with HIV should assess partici-
pant burden both quantitatively and qualitatively, so as to 
further understand how to optimize feasibility and accept-
ability for participants. Such studies should also ask par-
ticipants about barriers they faced when completing said 
studies, and should allow participants to provide online, 
anonymous feedback. They should aim to include percent-
ages of males and females in line with percentage of peo-
ple living with HIV by gender. Given the feasibility and 
acceptability of the current intervention, as well as results 
of the planned secondary outcomes, future research should 
examine whether positive affect interventions can facilitate 
improved psychological and physical health-related behav-
iors and/or outcomes in those living with HIV and depres-
sion, including improved coping resources and increased 
engagement across the HIV continuum of care, from enter-
ing into care to maintaining a suppressed viral load.
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