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A B S T R A C T   

Background: Fibromyalgia syndrome (FMS) is a leading cause of functional limitations and disability for which 
there is no cure. Positive psychological interventions for improving health have received increasing attention, 
but evidence of the feasibility, acceptability, and impact of such interventions in adult populations with FMS is 
limited. 
Objectives: To describe the rationale and design of a 5-week, online positive affect skills intervention, LARKSPUR: 
Lessons in Affect Regulation to Keep Stress and Pain UndeR control. 
Methods: FMS participants (N = 90) will be randomized to one of two conditions: (1) LARKSPUR or (2) emotion 
reporting/attention control. LARKSPUR is an online multicomponent intervention that targets eight skills to help 
foster positive affect: (1) noticing positive events, (2) savoring positive events, (3) identifying personal strengths, 
(4) behavioral activation to set and work toward attainable goals, (5) mindfulness, (6) positive reappraisal, (7) 
gratitude, and (8) acts of kindness. The primary outcomes include feasibility (i.e., recruitment, retention, 
adherence) and acceptability (i.e., helpfulness, usability, satisfaction). Secondary outcomes include pain in-
tensity and pain interference. 
Significance: If feasibility and acceptability metrics are met and reductions in pain outcomes are achieved, we will 
undertake future efficacy and effectiveness trials of LARKSPUR among older adults with FMS. 
Trial Registration: NCT04869345.   

1. Introduction 

Fibromyalgia syndrome (FMS) is a chronic, musculoskeletal pain 
disorder characterized by diffuse pain and tenderness throughout the 
body, including the head, chest, abdomen, arms, legs, and back. Asso-
ciated symptoms frequently include stiffness, fatigue, and impaired 
sleep. Affected individuals may report increased sensitivity to pain 
(hyperalgesia), as well as pain from a stimulus that does not normally 
provoke pain (allodynia) [1]. FMS predominantly affects women and is 
often accompanied by impaired physical functioning, depressed mood, 
as well as deficits in positive affect (PA) [2–4]. Conventional pharma-
cological treatments are considered only modestly effective, with many 

affected individuals experiencing undesirable side effects [5,6]. Stan-
dard behavioral therapies for FMS, such as cognitive-behavioral therapy 
for pain (CBT-P) [7] and mindfulness-based stress reduction (MBSR) [8], 
typically focus on reducing negative affective states (e.g., anxiety and 
depression) [9] and yield only modest treatment benefits [10]. Efforts 
are therefore needed to develop more effective approaches for FMS by 
identifying new targets for intervention. 

A growing literature suggests that positive affective states (e.g., 
gratitude and happiness) play a unique role in promoting successful 
adjustment to chronic pain [11–14]. Positive affect has been theorized to 
facilitate adaptive coping by countering the effects of negative affect 
(NA) (e.g., fear and anxiety) [15], by reducing pain-related cognitions 
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[16], and by promoting neutral reappraisal processes [17]. A meta- 
analysis of 29 observational and experimental studies documented a 
protective effect of PA on pain severity in adults with chronic non-cancer 
pain [18]. These findings are in line with a systematic review and meta- 
analysis of randomized controlled trials (RCTs) showing beneficial ef-
fects of positive psychology interventions (PPI) in chronic pain treat-
ment [19]. Thus, evidence supports applying PPIs in the treatment of 
chronic pain [19], yet the implementation of PPI approaches into clin-
ical practice has been slow and varied [13]. Potential barriers include 
high patient burden associated with privacy concerns, time, and 
mobility or travel limitations [12]. 

Internet-delivered interventions for chronic pain have the potential 
to overcome some of the access barriers to traditional face-to-face care, 
while also assisting heath care providers in disseminating programs to a 
wider population [20]. A recent meta-analysis of 36 RCTs reported small 
effect sizes of internet-delivered cognitive and behavioral interventions 
for adults with chronic pain on measures of pain interference, depres-
sion, pain intensity, and pain catastrophizing [21]. Notably, few in-
terventions focused on FMS (n = 5), and none explicitly targeted PA. 
Scalable interventions that can be delivered virtually are especially 
pertinent given calls for more research on the role of internet-based 
interventions for use with individuals 65 years and older [20] and 
with specific pain conditions, such as FMS [22]. Alternative delivery 
methods that can be personalized to the needs of middle-aged and older 
adults living with FMS are also imperative in light of social distancing 
concerns brought about by the COVID-19 pandemic [23]. To the best of 
our knowledge, internetinterventions that explicitly focus on skills for 
producing and maintaining PA have not been evaluated in adults with 
FMS; their effects on affect and pain regulation have not been examined; 
and evidence of underlying mechanisms and moderators of treatment 
effects remains unknown. 

In the present research, we describe the rationale and design of the 
Lessons in Affect Regulation to Keep Stress and Pain UndeR control 
(LARKSPUR) study, a 5-week online intervention program. The program 

is a skills-based intervention designed to increase PA in adults with FMS. 
Two primary aims guide the study protocol. Aim 1 is to establish the 
feasibility and acceptability of LARKSPUR content and its method of 
delivery among middle-aged and older adults with FMS, a chronic pain 
population with known deficits in PA [2–4]. Aim 2 is to conduct a pilot 
randomized controlled trial to evaluate the preliminary impact of 
LARKSPUR on self-reported pain intensity and pain interference. We 
will also explore whether psychosocial variables (i.e., PA, depressive 
symptoms, physical functioning, stress appraisals) mediate the effects of 
LARKSPUR on pain outcomes and potential treatment moderation by 
demographic and clinical covariates. To date, the vast majority of trials 
have enrolled predominantly non-Hispanic White samples, so there is 
little outcome data for racial/ethnic minorities with FMS [24]. Here, we 
conduct a pilot randomized controlled trial of LARKSPUR among His-
panic, non-Hispanic African American and non-Hispanic other FMS 
adults. 

Fig. 1 presents a conceptual representation of the hypothesized 
psychosocial mediators and moderators of LARKSPUR on chronic pain 
outcomes. The approach is based on the Positive Pathways to Health 
model [25], an integrative model of PA and health that draws from prior 
theoretical work on positive emotions [26], stress and coping [27], and 
positive activities [28] to guide positive psychological interventions. 
The model posits that increased positive emotion has a range of prox-
imal benefits, such as prompting more adaptive coping strategies [29], 
reducing emotional reactivity to daily stress [30], and strengthening 
social relationships [31], which all lead to reduced depression. This 
reduction, in turn, predicts better physiological functioning (e.g., 
quicker autonomic recovery after a stressful event) [32] and greater 
adherence to recommended health behaviors [33] which ultimately lead 
to improved physical and psychological well-being. 

Our central hypothesis is that adults with FMS randomized to 
LARKSPUR (vs. attention control) will show high response rate, adher-
ence, and acceptability and report improvements in pain outcomes from 
baseline to 1 month follow-up. Additionally, we hypothesize that the 

Fig. 1. Conceptual Model of LARKSPUR Intervention.  
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intervention will lead to increased levels of PA, which in addition to 
directly affecting depressive symptoms, will also have indirect effects 
through enhanced physical functioning and improved stress appraisals 
(resilience mechanisms). Decreased depressive symptoms, enhanced 
physical functioning, and improved stress appraisals, in turn, are hy-
pothesized to lead to reduced pain intensity and pain interference 
(resilience outcomes). Individual characteristics such as demographics, 
pain medication use, and clinical comorbidities constitute potential 
moderators of intervention effects. 

2. Materials and methods 

2.1. Overview of study design 

The LARKSPUR study (NCT04869345 on ClinicalTrials.gov) uses a 2- 
arm design to compare the effects of a 5-week PA skills-building inter-
vention program to that of an emotion reporting/attention control group 
on self-reported pain intensity and pain interference following program 
completion and at 1-month follow-up. Fig. 2 presents the participant 
flow diagram. Participants will complete an online baseline assessment 
and be randomized to one of two self-. 

guided online programs. The intervention program includes skills 
training exercises designed to increase the frequency of PA, beginning 
with basic skills for recognizing and savoring positive events and pro-
gressing to more complex skills such as goal-setting and acts of kindness. 
The control program will include daily emotion reporting during the 5- 
week intervention period. Participants in both arms will be assessed at 
baseline, post-intervention/control (approximately 11 weeks from 
baseline), and follow-up (approximately 16 weeks from baseline). Par-
ticipants will be compensated for their time and incentivized to remain 
in the study with gift cards: $75 for baseline, post-intervention, and 
follow-up assessments; $42 for the diary assessments ($2 each for 21 
days); and $25 for post-intervention feedback. 

2.2. Participant eligibility 

Participant inclusion criteria include: (1) access to Wi-Fi Internet 
connection, (2) middle-aged and older adults (age ≥ 50 years), (3) En-
glish literacy via self-reports of fluency and reading and writing 
comprehension, and (4) meeting diagnostic criteria for FMS (overall 
score of ≥13 the American College of Rheumatology [ACR] Fibromy-
algia Symptom several scale) [34] and/or physician confirmation of 
FMS. Participant exclusion criteria are kept to a minimum to maximize 
generalizability of the findings and include only factors that would 
impede study participation: (1) moderate or severe cognitive impair-
ment (2 or more errors on 6-item Mini-mental state examination 
[MMSE]) [35], (2) current behavioral treatment for chronic pain, and 
(3) enrollment in another chronic pain trial. 

2.3. Study procedures 

The study procedures were reviewed and approved by the Institu-
tional Review Board (IRB) at Weill Cornell Medicine (Trial Registration: 
NCT04869345). 

Recruitment and Screening. Study participants will be recruited 
through referrals from clinicians practicing at the Center on Aging, an 
ambulatory care center serving middle-aged and older adults in New 
York City and part of the New York Presbyterian Healthcare System. 
Referring clinicians will not be compensated. Additional strategies will 
include posting study flyers throughout the New York Presbyterian 
Healthcare System, New York City-based senior centers, community 
centers, and online platforms (e.g., Facebook groups). Recruitment links 
will also be posted on clinicaltrials.gov (a web-based resource that 
provides patients, their family members, health care professionals, re-
searchers, and the public with easy access to information on publicly and 
privately supported research), and emailed to potential participants via 
ResearchMatch, a national health volunteer research registry created by 
several U.S. based academic institutions and supported by the U.S. Na-
tional Institutes of Health. In addition, IRB-approved recruitment letters 
will be mailed to participants who meet eligibility criteria based on in-
formation obtained from Epic medical records at the participating 
medical centers. Prospective participants will be screened by a trained 
interviewer to determine eligibility and assess interest in the study. 
Screening assessments include English literacy; a score of 3 or more on 6- 
item screener for cognitive impairment [35]; and willingness and 
availability to complete the program activities and assessments. Eligible 
persons who decide to participate will provide oral consent remotely via 
telephone or Health Insurance Portability and Accountability Act of 
1996 (HIPAA) compliant Zoom visit. Eligible individuals are encouraged 
to discuss any questions or concerns with study staff prior to providing 
oral informed consent. Copies of each consent will be shared with the 
participant and study staff will record oral consent individually and 
store on secure servers not linked to study data. 

Run-in Period and Randomization. Upon consenting to take part in 
the study, all participants will complete a staff-administered baseline 
questionnaire via Zoom or phone and enroll in a pre-randomization run- 
in period for 7 days during which they complete daily emotion reports. 
Each day during the run-in period, participants will receive an email 
with a link to a brief online survey of daily emotions using Research 
Electronic Data Capture (REDCap), a secure institutional data stored 
web platform for databases and surveys. Following the run-in period, 
participants will be randomized in a 1:1 ratio of intervention (LARK-
SPUR) to control (emotion reporting) using random block sizes of 2, 4, 6, 
or 8. Random allocation will be generated and implemented centrally by 
non-data collecting study staff. A computerized randomization program 
will assist in the development of the allocation sequence for study. 
Allocation concealment will be utilized to prevent selection bias and 
group assignment will be given to both the participant and selected 

Fig. 2. Study flow diagram.  
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study staff only after completion of the baseline assessment. 
Participants randomized to the intervention group will receive self- 

paced internet-supported instruction and practice in skills for 
increasing their daily experience of positive emotion. At the beginning 
of each week, participants will receive instructional materials that 
introduce the week's skill(s) and are asked to practice each skill as “home 
practice” every day until the next weekly session. Home practice for the 
control group will consist of completing daily emotion reports over the 
5 weeks of the intervention. 

Run-out Period and Follow-up. As with the run-in period, immedi-
ately after the intervention (run-out period) and at 1-month post inter-
vention (follow-up), participants will complete online daily emotion 
reports every day for seven days. In addition to daily emotion reports, 
participants also will complete measures of daily stressors. 

2.4. Intervention program 

The PA skills intervention on which LARKSPUR is based was devel-
oped by J. Moskowitz and has been widely tested by her team in 13 
studies with >300 participants (ages 16 to 78) coping with various life 
stressors—from diagnosis with a serious illness to normative daily stress 
[36–38]. The program has been implemented in person (individually 
and in groups), and most recently, has been delivered online as a self- 
guided program with people with type 2 diabetes.[39], depression 
[40–42], HIV [43], cancer [44,45], and among the general public coping 
with COVID-19 [46]. The intervention teaches participants eight PA 
skills over five weekly learning modules. Each module is designed to be 
completed within 1 week; however, to allow for variations in individual 
schedules and self-pacing, participants are given a total of 6 weeks to 
complete the LARKSPUR program. A description of the intervention 
content is summarized in Table 1. The eight skills in the intervention are: 
(1) noticing positive events [47,48], (2) savoring positive events 
[49,50], (3) identifying personal strengths [51,52], (4) behavioral 
activation to set and work toward attainable goals [53,54], (5) mind-
fulness [8,55], (6) positive reappraisal [27,56], (7) gratitude [57,58], 
(8) acts of kindness [59,60]. Each skill is associated with a home practice 
exercise, and participants are encouraged to spend approximately 10 
min each day reviewing the skill and completing home practice. Par-
ticipants may also revisit previous weeks' skills and home practice ex-
ercises. The online intervention will be supplemented by support from 
research staff via telephone and email. The support offered will be 
minimal and involve reminders to complete program activities and 
administrative or technical assistance. After completion of the course, 
participants will be able to access the course materials on the website 

indefinitely, allowing them to review the skills learned or continue with 
their home practice. 

Positive Events and Savoring (Skills 1 and 2). Everyday positive 
events, such as chatting with a friend or taking a walk, are strongly 
linked to PA and mental and physical health [61–63]. Further, savoring 
through reminiscing about or sharing positive events with close others is 
associated with increased personal and relational well-being [64–66]. In 
the current intervention, participants are asked to keep a journal in 
which they note, write about, and reflect on a positive event each day 
throughout the week. 

Strengths and Activation (Skills 3 and 4). Recognizing one's personal 
strengths and progress toward goals are a form of self-affirmation that 
can increase PA and psychological adjustment to physical illness [67]. 
Evidence indicates that positive psychological interventions that focus 
on leveraging individual strengths can increase pain self-efficacy and 
reduce loss of functioning among individuals with chronic pain [68]. 
Behavioral activation, a core treatment component in CBT programs for 
chronic pain [69], targets pleasant activities and seeks to create op-
portunities for positive reinforcement by highlighting the impact of 
pleasant activities on mood and symptoms. Moreover, evidence from 
intervention studies support the use of behavioral activation as a stand- 
alone pain management strategy [12,70]. Participants in the interven-
tion arm of the current study are asked to reflect on a personal strength, 
set attainable goals, and note progress each day. 

Mindfulness (Skill 5). Mindfulness, defined as the process of openly 
attending to the present moment [71], is a widely used and empirically 
supported psychosocial treatment for chronic pain [72]. Importantly, 
the practice of mindfulness has been theorized to enhance PA and 
attenuate pain [14] by (1) fostering decentering or attentional disen-
gagement from pain [16], (2) broadening the scope of momentary 
cognition to encompass nonpainful experiences [15], and (3) motivating 
adaptive coping strategies, such as increased prosocial behavior [73]. In 
the current intervention, participants are asked to spend 10 min each 
day practicing a guided breath awareness and meditation exercise. 

Positive Reappraisal (Skill 6). Positive reappraisal is a form of coping 
that involves changing one's personal construal of stressful events either 
through disputing negative cognitions or recognizing potential benefits 
(“silver linings”) [56]. As a PA-enhancing strategy, positive reappraisal 
predicts reduced pain catastrophizing and perceived stress [16] and is a 
core therapeutic focus of mindfulness-based cognitive treatment for pain 
[74]. As part of the current study, participants are asked to keep a week- 
long journal, noting a relatively minor stressor each day then listing the 
ways in which the event can be positively reappraised. 

Gratitude (Skill 7). This activity asks participants to keep a daily 
gratitude journal. It is based on evidence that people who report feeling 
gratitude have higher levels of PA and more favorable physical health 
outcomes than people who do not regularly experience gratitude [75]. 
Gratitude is associated with enhanced quality of life among those living 
with chronic pain conditions, including arthritis and FMS [76,77]. In the 
current study, intervention participants are asked to notice and record 
each day things for which they feel grateful. 

Acts of Kindness (Skill 8). This activity asks participants to practice 
daily acts of kindness toward others. Practicing kindness and prosocial 
behavior is linked to increased PA [78] and longevity [60]. There is also 
evidence that interventions containing prosocial elements (e.g., per-
forming random acts of kindness) yield improve pain outcomes (i.e., 
reduced pain intensity; lower pain interference) independently of the 
effects of pain medication use [12]. During the week in which partici-
pants learn and practice this skill, they are asked each day to perform a 
small act of kindness toward someone and note it in their daily journal. 

2.5. Control program 

The control program consists of completing daily emotion reports 
during the 5-week intervention period. Participants in the emotion 
reporting-control group are asked to log onto the study website daily, 

Table 1 
Intervention content.  

Week 
1  

1. Positive Events  1. Learning how to notice and appreciate positive 
events  

2. Savoring  2. Activities to help amplify experience of positive 
events 

Week 
2  

3. Strengths  3. Identifying and being aware of personal 
strengths by listing the strengths in your daily 
life  

4. Activation  4. Emphasis on setting small, attainable goals and 
working up to challenging goals gradually 

Week 
3  

5. Mindfulness  5. Using present-focused awareness to combat 
rumination about chronicity of pain and pain- 
related limitations and using acceptance to 
tolerate unpleasant situations with less negative 
emotion 

Week 
4  

6. Positive 
Reappraisal  

6. Seeing the “silver lining” or finding out that 
things were not as bad as they could have been  

7. Gratitude  7. Becoming aware and appreciative of things to 
be grateful for in life 

Week 
5  

8. Acts of 
Kindness  

8. Small prosocial acts that can be performed even 
if one is relatively socially isolated or has 
limited mobility  
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where they are promoted to report on their emotions over the past 24 h. 

2.6. LARKSPUR and control program delivery 

Both the LARKSPUR and control programs were tailored for internet- 
based delivery via customized website built on BrightOutcome, a 
patient-centered healthcare application used by practitioners and health 
researchers worldwide. BrightOutcome is recognized as secure, and all 
communications on the website use industry-standard transport layer 
security or secure sockets layer encryption. The BrightOutcome platform 
allows for all intervention content to be viewable on handheld, tablet, 
and laptop devices. Data from the BrightOutcome platform include 
number of logins, completed home exercises, number of skills completed 
week by week, and data from the daily emotion and pain surveys. 

2.7. Assessments and measures 

Primary outcomes. The primary outcomes include feasibility and 
acceptability. Feasibility will be assessed through recruitment, reten-
tion, and adherence established by conducting frequency and descrip-
tive statistics for enrollment rates, number of sessions completed, and 
number of weeks required to complete the intervention. Acceptability 
will be assessed at post-intervention. Participants will be asked to pro-
vide feedback on perceived helpfulness, usability, and overall satisfac-
tion with the program. Additionally, participants will be asked to rate 
how much they would recommend the program to someone else with 
chronic pain using a 10-point Likert scale, ranging from 1 = definitely not 
to 10 = definitely yes. 

Secondary outcomes (baseline, post-intervention, 1 month). Sec-
ondary outcomes include pain intensity and pain interference measured 
by the PROMIS-SI and PROMIS-PI scales at baseline, post-intervention, 
and 1-month follow-up. The scales were selected to best match pain 
symptomatology conceptually predicted by previous research [19]. The 
PROMIS-SI includes 3 items that ask participants to rate pain intensity 
over “the past 7 days” and “right now” using a 0 = no pain to 4 = very 
severe rating scale [79]. The PROMIS-PI includes 6 items that ask par-
ticipants to self-report on the consequences of pain on relevant aspects of 
life using a 0 = never to 4 = always rating scale [80]. Composite scores 
for both scales will be computed by averaging responses, with higher 
scores indicating worse pain and greater pain interference, respectively. 

Hypothesized psychosocial mediators (baseline, post-intervention, 1 
month). Psychosocial variables that serve as potential mechanisms by 
which the LARKSPUR intervention could improve pain outcomes will be 
assessed. 

Positive and negative affect will be assessed with the Positive and 
Negative Affect Scale (PANAS) [81]. The 20-item scale asks respondents 
to rate how they feel “in general” using a 5-point Likert-type scale, 
ranging from 1 = very slightly or not at all to 5 = extremely. 

Depressive symptoms will be assessed by the Center for Epidemiologic 
Studies Depression Scale Revised (CESD-R-10) [82]. The 10-item version 
of the CES-D asks for participants to rate how often over the past week 
they experienced symptoms associated with depression on a 4-point 
scale, ranging from 0 = rarely or none of the time to 3 = most or almost 
all the time. 

Physical functioning will be assessed using the PROMIS-PF [83] and 
PROMIS F-SF [84]. The PROMIS-PF includes ten items that assess abil-
ities and limitations with respect to everyday physical activities, such as 
climbing the stairs, carrying groceries, and being able to sit on and get 
up from the toilet. Respondents are asked to report limitations and 
abilities to perform activities on a five-point scale, ranging from 1 =
cannot/unable do to 5 = not at all/without any difficulty. The PROMIS F- 
SF is a 6-item instrument that assesses level of fatigue over a 7-day recall 
period. Respondents are asked to report fatigue on a scale on a five-point 
scale, ranging from 1 = not at all to 5 = very much. 

Stressor appraisals will be assessed with the 10-item Perceived Stress 
Scale [85]. Respondents report how often they have experienced 

perceived stress on a five-point scale, ranging from 1 = never to 5 = very 
often. 

Daily positive and negative affect will be assessed with the modified 
Differential Emotions Scale (mDES) [86]. The 20-item scale asks re-
spondents to rate how often they felt 10 positive and 10 negative 
emotions “during the past 24 hours” using a 5-point Likert-type scale, 
ranging from 0 = never to 5 = most of the time. 

Daily stressors will be assessed with the Daily Inventory of Stressful 
Events (DISE) [87]. The self-report instrument asks participants to 
report whether each of seven types of stressors (e.g., network stressors, 
stressors at work) occurred in the past 24 h. 

Demographic and clinical covariates will be assessed and explored as 
potential moderators of treatment effects. A baseline survey will assess 
participant demographic characteristics including sex, age, race/ 
ethnicity, income, education, and marital status. Pain medication will be 
assessed with two items: “During the past 30 days, how often have you 
taken prescription/non-prescription medication for pain?” and “During 
the past 30 days, how often have you taken non-prescription medication 
for pain? This may include aspirin (e.g., Bayer), acetaminophen (e.g., 
Tylenol), ibuprofen (e.g., Advil, Motrin), other NSAIDs (e.g., naproxen a. 
k.a. Aleve), or something else?” Chronic comorbid medical conditions 
will be assessed using an interviewer-administered version of the 
Charlson Comorbidity Index [88]. 

2.8. Statistical analysis and data management 

We will summarize baseline demographic data overall and by 
treatment arm to provide descriptive statistics of the study participants. 
We will calculate means, standard deviations, and the interquartile 
range for continuous variables (e.g., income, age), and calculate per-
centages and list frequency counts for categorical variables (e.g., sex, 
race and ethnicity). Prior to conducting analyses, we will evaluate dis-
tributions to ensure that they meet assumptions of planned analyses, 
including detection of outliers. 

Primary analyses will adhere to an intent-to-treat principle and will 
be performed using SAS or Stata. We will assess changes in primary 
outcomes using restricted maximum likelihood estimation with a lon-
gitudinal mixed modeling framework, under the assumption of missing 
at random and using all available outcome data for comparison. Models 
will include fixed effects for program (LARKSPUR vs. control), time 
(baseline, post-intervention, 1-month follow-up), and the interaction 
between program and time. Exploratory analyses will also examine 
treatment moderation by demographic and clinical covariates. Finally, 
we will tests whether hypothesized psychosocial variables (e.g., PA, 
depressive symptoms, physical functioning, stressor appraisal) mediate 
the effects of the intervention on primary outcomes using bootstrapping 
analyses. 

Missing data and power. Missing data will be addressed using mul-
tiple imputation, and sensitivity analyses will explore the impact of 
nonignorable nonresponse (missing not a random) using “auxiliary 
variables” [89]. Given that the primary purpose of this study is to assess 
the feasibility of methods and procedures to be used in a larger, fully 
powered trial of LARKSPUR, sample size was chosen based on feasibility 
indicators (recruitment, retention, adherence) rather than on formal 
power calculations, as appropriate for the pilot nature of the study [see 
90]. For quantitative pilot studies, sample sizes of 30 per treatment arm 
have been proposed to establish feasibility [91]. To allow for attrition 
between end-of-trial and follow-up, we aimed to recruit 45 per group 
(intervention and control). Analyses will be exploratory with the aim of 
hypothesis generation. Findings from subgroup analyses should there-
fore be interpreted with caution and call for further confirmatory ran-
domized trials [92]. 

3. Discussion 

LARKSPUR is a 2-arm pilot randomized controlled trial designed to 
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rigorously evaluate the effects of PA skills training among adults with 
FMS. Strengths of LARKSPUR include: (1) theoretically-grounded, 
empirically-supported strategies for increasing PA [93–95], (2) 
measurement-burst design incorporating a range of intensive longitu-
dinal daily diary assessments and multi-wave follow-ups, (3) self-paced 
online delivery format, and (4) adapted content for adults with FMS. To 
date, few studies have examined the feasibility of internet-based inter-
vention programs for adults with FMS [for a discussion, see 21], and 
none have explicitly targeted PA. The present study will be the first to 
assess the feasibility, acceptability, and preliminary efficacy of LARK-
SPUR to support PA maintenance among middle-aged and older adults 
living with FMS. 

In addition, this trial will evaluate potential underlying mechanisms 
and moderators of treatment effects, which may have import for how to 
deliver, translate and scale LARKSPUR. Further, the trial includes a 1- 
month follow-up, which will provide vital information about the 
initial and short-term effects of LARKSPUR. Finally, LARKSPUR is a 
remotely delivered, low-intensity, and flexible intervention that sup-
ports sustainability and dissemination, which will be particularly salient 
in the context of the COVD-19 pandemic. 

In summary, LARKSPUR is a brief, multicomponent PA skills inter-
vention that targets pain intensity and interference in adults with FMS. If 
shown to be feasible and acceptable, these skills will make LARSKPUR 
potentially scalable, and easy to disseminate across a variety of 
healthcare settings. These findings should be of interest to primary 
health care providers who serve vulnerable older adult populations, 
whose physical impairment and chronic pain may make access to 
traditional face-to-face clinical care difficult. Further, results will inform 
a larger, fully powered effectiveness or efficacy trial, including exami-
nation of LARKSPUR compared with other behavioral therapies for FMS, 
such as CBT-P and MBSR. Finally, the results of this single-site feasibility 
trial may support the conduct of future network-wide studies that could 
significantly impact care and treatment of individuals living with FMS. 
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