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A B S T R A C T

Introduction: Fibromyalgia is a complex pain condition that affects mostly women. Given the disease's lack of un-
derstanding, patients report poor adherence to medication and mistrust of medical services. This study aims to
describe the recruitment characteristics and non-adherence associated factors of fibromyalgia patients to an
RCT.
Methods: We performed a retrospective longitudinal analysis with data from our ongoing RCT. We investi-
gated characteristics of subjects recruited, consented, and randomized. Adherence was studied using survival
analysis techniques, and its associated factors were identified using Cox proportional hazards regression
model.
Results: 524 subjects were contacted, 269 were eligible, 61 consented and 40 subjects were randomized. Thirty-
eight percent were non-adherent to the protocol with a median of visits of five. The recruitment survey reported
that 90% would likely participate in RCTs, 52% had previous participation, and 19% were aware of RCTs by
their physicians. Some barriers were investigator-related (staff's friendliness and receiving the results of their
trial participation) and center-related (privacy-confidentiality issues and the institution's reputation), without
difference between adherent and non-adherent participants. We report significant factors for non-adherence as
VAS anxiety score of 5 or more (5.3 HR, p = 0.01), Body Mass Index (BMI) (0.91 HR, p = 0.041) and Quality of
Life (QoL) – Personal development subdomain (0.89 HR, p = 0.046).
Conclusion: Recruitment and adherence of fibromyalgia patients is a challenge; however, they seem eager to
participate in RCTs. We recommend creating a comfortable, friendly and trusting environment to increase the
recruitment rate. Higher anxiety, lower BMI and lower quality of life were associated with a higher attrition
rate.

1. Introduction

Fibromyalgia is a complex chronic pain condition predominantly in
women [1] with a considerable impact on their physical, mental and so-

cial quality of life [2]. The etiology of the disease is not yet well under-
stood, leading to failure in the diagnosis and adherence of chronic pain
management and other comorbidities [3]. Ethnic minorities, women,
and low socioeconomic status are generally underrepresented in ran-
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domized clinical trials making recruitment and adherence a challenge
[4–6]. Since 1993, the National Institute of Health (NIH) dictated
women and racial minorities' inclusion in clinical trials [7]. This could
allow access to the latest treatments and technologies and provide a
generalization of the clinical trial results [8].

It is known that recruitment in a randomized clinical trial (RCT) is a
sensitive matter, to the point that studies indicate that around 50% had
to prolong the recruitment period [9–12]. Recruitment of women has
been a problem, around one-fifth of the studies published during the
1990s failed to include women [13]. However, diversity in RCTs has
not been significantly increased since then [14–16]. Moreover, women
are at greater risk for adverse side effects from chronic pain medica-
tions possibly due to a lack of female representation in clinical and pre-
clinical trials [17,18] Among the recruitment barriers, some social, eco-
nomic, and ethnic groups are less likely to accept and finalize the par-
ticipation in trials due to various factors.

Moreover, the adherence rates in RCTs and their associated factors
are an understudied topic. It has been reported that low adherence neg-
atively affects the trials' generalizability and validity, complicates the
statistical analysis, and confounds the researcher's ability to confer sci-
entific conclusions [19] by affecting the statistical power and increas-
ing the Type –II error [20,21] Click or tap here to enter text. Despite the
considerable rate of non-adherence in RCTs [22], few studies report it
or discuss it [23]. Fibromyalgia patients appear to present low adher-
ence to treatment, either pharmacological or non-pharmacological, due
to the lack of a single treatment being effective for all the range of
symptoms and not being effective for different populations [3,24,25].
They also report higher mistrust of their medical services and providers
with higher direct and indirect costs [3,26]. One study [27] reports
60% of non-adherence of fibromyalgia patients to an RCT, including an
exercise program. However, to the best of our knowledge, no studies ex-
plored the characteristics, barriers, and associated factors to trial adher-
ence in fibromyalgia patients. Having this information would help re-
searchers make an effective strategy to improve clinical trials' design
and maximize recruitment and retention.

Therefore, this study aims to describe clinical trial participation
identifying the most common barriers and facilitators for recruitment
and reporting factors associated with adherence and non-adherence in
fibromyalgia patients in an ongoing RCT that combines exercise and a
non-invasive brain stimulation technique.

2. Methods

We performed a retrospective longitudinal study, with data ob-
tained from our ongoing RCT [28] covering May 1, 2019 through
March 11, 2021. Study data were collected and managed using REDCap
electronic data capture tools, a secure, web-based application hosted by
Partners HealthCare Research Computing, Enterprise Research Infra-
structure [29]. This study obeys the Declaration of Helsinki and was ap-
proved by the Institutional Review Board of MassGeneral Brigham's
ethics committee under the protocol number 2017P002524. A detailed
description of the protocol is published [28].

2.1. Study procedures

The RCT includes a total of 22 visits during 18 weeks, including a
preliminary screening call, a screening/consent visit (1st week), a base-
line/randomization visit (2 nd week), a period of conditioning
(2 nd week), the intervention phase (3rd - sixth week) and a follow-up
(18th week).

Four broad types of recruitment strategies were used: (1) Media ad-
vertisement (GoogleAds, newspaper (English/Spanish), Facebook, and
Hospital (Partners Healthcare Network Rally and ClinicalTrials.gov
websites)), (2) Flyers (English/Spanish), (3) mails to potential patients
registered to MassGeneral Brigham's Research Patient Data Registry

and (4) referral from friends, family members, and health care
providers or others. Participants receive US $15 per visit ($330 for the
22 visits), sent once their participation ended. Parking was provided at
the research facility.

During an initial preliminary phone call, a trained staff screened po-
tential subjects for preliminary eligibility. Eligible subjects were invited
to attend a screening/consent visit and were provided the consent form
in advance. As part of the screening/consenting procedures, subjects
signed the consent, completed a demographic and a recruitment survey,
and perform a pre-training visit to evaluate if they were comfortable
walking on the treadmill. Inclusion and exclusion criteria are described
in the protocol [28].

During the randomization/baseline visit, subjects were randomized
to one of the four following groups: (1) active Transcranial direct cur-
rent stimulation (tDCS) and aerobic exercise (AE), (2) sham tDCS and
AE, (3) active tDCS, and non-aerobic exercise (nAE) or (4) sham tDCS
and nAE and underwent baseline assessments.

2.2. Outcomes

The underrepresented population was defined according to NIH
standards [30]. This includes female gender, race, ethnicity, low in-
come according to poverty threshold [31] or low education, referring to
people without high school diploma or equivalent or higher.

Given the study is an on-site study, adherence of participants in clin-
ical trials was collected by completing the visits the day of the sessions,
it is expressed in weeks and/or percentage of the total number of visits
(22 visits over 18 weeks), it is described as the extent to which the pa-
tients or research participants follow their healthcare provider's or re-
searchers' advice and instructions [32].

Non-adherence was defined as the earliest indicator of adherence
failure as the date a participant called or emailed to withdraw from the
study, or entirely stopped coming to their scheduled visits.

During the consent/screening visits, we performed a demographic
questionnaire and a recruitment survey including 45 items subdivided
into three main sections: (1) sociodemographic variables, (2) clinical
awareness and experience in RCTs, and (3) perceived factors that might
influence clinical trial participation, the latter was an adaptation of a
previous survey used to measure participation in RCTs [33]. Sociode-
mographic variables included age, sex, ethnicity, race, education,
household income, number of people per household and others. Clinical
awareness was measured by previous knowledge of RCTs by their
physicians and whether they were asked previously to participate in a
clinical study. The likelihood to participate was measured by a five
point-Likert scale. Perceived factors that might influence participation
were measured by a four point-Likert scale.

During the randomization/baseline visit (visit 3) was performed a
quantitative sensory testing (conditioned pain modulation (CPM) and
temporal slow pain summation (TSPS)), Brief Pain Inventory (BPI), Re-
vised Fibromyalgia Impact Questionnaire (FIQR), Visual Analog Scale
(VAS) Pain (as continuous and dichotomized as severe if 7.5 points or
more and moderate-low pain if less than 7 points [34]), Quality of Life
(QoL) questionnaire and the subdomains [35] (Material and Physical
Well-being, Relationships with other People, Social, Community, and
Civic Activities, Personal Development and Fulfillment, Recreation sub-
domains), Patient-Reported Outcomes Measurement Information Sys-
tem, Beck Depression Inventory(BDI) (21 items including cognitive and
overall subdomains [36]), VAS Anxiety (as continuous and di-
chotomized as 5 or more and less than 5 points [37,38]), VAS Sleep,
VAS Stress and VAS depression and the Pittsburgh Sleep Quality Index
(PSQI). All the questionnaires were available in English, Spanish or Por-
tuguese.

The conditioning period (visit 3 to visit 5) consisted of three visits
during one week before the intervention period with 15, 20 and 30 min
of exercise, respectively.

http://clinicaltrials.gov/
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2.3. Intervention

The intervention period (visit 6 to visit 21) lasted four weeks (16
sessions). Subjects were requested to attend the research facility five
times a week for the first two weeks and three times a week for the next
2 weeks. In total, 16 sessions of tDCS and 12 sessions of exercise (three
times a week) were provided.

Exercise: Aerobic exercise consisted of moderate-intensity walking
on a treadmill over 30 min (between 60% and 70% of age-predicted
maximal heart rate (HR)) and Non-Aerobic exercise consisted of walk-
ing on the treadmill for 30 min (5% of baseline HR).

Transcranial direct current stimulation: A 1 × 1 low-intensity DC
stimulator, the Soterix Medical 1 × 1 tDCS-Clinical Trial is used. Dur-
ing anodal tDCS, 2 mA constant current is delivered for 20 min. The an-
ode is placed over the left primary motor cortex and the cathode over
the contralateral supraorbital area. Sham tDCS uses the same montage
and parameters, but the active current is applied for 30 s in the begin-
ning and at the end to simulate the same sensations of the current ramp-
ing.

2.4. Statistical analysis

We used descriptive statistics (frequencies and percentages for cate-
gorical and dichotomous variables, mean and SD for continuous vari-
ables) to variables related to recruitment numbers, fibromyalgia pain,
demographics, and a recruitment questionnaire (fibromyalgia charac-
teristics, sociodemographic variables, clinical awareness and experi-
ence in clinical trials and perceived factors that might influence clinical
trial participation). For the recruitment survey, we compared the sur-
vey answers between adherent and non-adherent participants by un-
paired t-test or Fisher's exact test, for quantitative or categorical data,
respectively. Also, we described the differences between the perceived
importance across domains from the Likert scale [39], we coded the
four possible answers: 4 = very important, 3 = somewhat important,
2 = not very important and 1 = not at all important. Using these val-
ues, we estimated a median score for each domain (investigator, trial
protocol, center, patient, and physician-patient) by adding all the val-
ues obtained for each subdomain.

Then, our research investigated the non-adherence time point. A Ka-
plan-Meier plot was used to estimate the survival (non-adherence) over
time. We used multiple univariate Cox proportional hazard regression
models to investigate which factors at baseline/randomization had an
impact on the length of time until the event occurred. The event defini-

tion was non-adherence to the study, and time was defined as the num-
ber of days between the consent visit and the earliest indicator of adher-
ence failure as (1) the date a participant called or emailed to withdraw
from the study, or (2) the date a participant entirely stopped coming to
their scheduled visits – lost to follow-up. The censored information was
defined as subjects who were adherent to the study: (1) completed the
study without becoming non-adherent (Right censored) or (2) did not
complete the study and did not become non-adherent (Left censored).
This latter includes subjects who (1) were screened-out given our exclu-
sion criteria or (2) ended their participation due to the shut-down of our
facility because of COVID-19 pandemic. We used the following as inde-
pendent variables for the univariate Cox proportional hazard regression
models: pain assessments, quality of life, mood and sleep characteris-
tics. Pain domains included the numeric scale assessments of BPI, FIQR
and VAS Pain. Quality of life assessment included the Quality-of-Life
questionnaire and PROMIS. Mood was assessed by BDI, VAS Anxiety,
VAS Sleep, VAS Stress and VAS depression and finally, for sleep we used
PSQI. Significant differences (p < 0.05) will be controlled by gender as
a possible confounder in a multivariate Cox proportional hazards re-
gression model. We reported Hazard Ratio (HR) in our results. As a sec-
ondary analysis, we describe associate characteristics of adherence's
main factor in women in our clinical trial. Analyses were conducted us-
ing R version 4.0.2.

3. Results

3.1. Recruitment

A total of 524 subjects expressed interest in participating in the
study, were screened for eligibility, and discussed the study details.
Around 51.3% (269/524) of the contacted subjects were eligible and in-
terested in the prescreening. However, only sixty-one subjects were
consented to participate, while only 40 subjects were randomized, and
25 were considered adherent to the protocol (See Fig. 1).

At the consent visit, around 90.2% were female, with a mean age of
49.4 (SD 10.9) and a range of 20–65 years; the average disease duration
was 11.6 years (SD 8.8). Most of them were Caucasian, 39.3% were
considered underrepresented given race, ethnicity (19.7% Hispanic) or
education. At baseline/randomization visit, 40 subjects were random-
ized, 87.5% females and the majority Caucasian Non-Hispanic, and un-
derrepresented represented the 42.5%. Finally, 25/40 (62.5%) subjects
were adherent to the study visits, 88% were female, and 40% were con-
sidered underrepresented (See Supplementary Material 1). There was

Fig. 1. Participation funnel. RCT: Randomized Clinical Trial.
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no significant difference of underrepresented proportion between con-
sented, randomized, and adherent subjects.

Twenty-one subjects consented answered the recruitment question-
naire, 67% (14/21) were randomized and 86% (12/14) completed the
study. Underrepresented population was 43% (28.5% Non-Caucasian,
24% Hispanic, 25% low-income and 8.5% low education). Only nine-
teen percent (4/21) reported being made aware by their physician to
participate in an RCT and 90% (19/21) reported they would likely par-
ticipate by their physician's suggestion. Fifty-two percent (11/21) of re-
sponders reported previous participation in an RCT, and 70% of them
reported having completed their previous participation. From the sub-
jects who had previously participated in an RCT, the median for study
participation was one clinical trial (IQR 1–2.75, max 4). These subjects
were recruited to our RCT mainly through Online/internet advertise-
ments (38%) followed by Partners healthcare network (hospital, web-
site or rally) (28.6%) and Social Network (Facebook, Instagram, others)
(19%); other resources included Flyers, Doctor/healthcare provider and
other. In this sample, 14 subjects were identified as adherent with no
significant difference compared to the Non-Adherent group (n = 7).
(Table 1).

3.2. Perception of participation barriers and facilitators

The most important perceived barriers were factors related to the re-
search center, including privacy-confidentiality policies and the institu-
tion reputation (8.4 points, from 0 to 10), and to the investigator, in-
cluding the friendliness of the research staff and the opportunity to re-
ceive the results after their clinical trial participation (7.9 points, from
0 to 10). The less critical perceived barriers were factors related to the
participant, such as potential side effects or negative impact on health,
the distance they need to travel for the visits, and the opportunity to im-
prove their own health or the health of others. There was no significant
difference between barriers and facilitators among Adherent (n = 14)
and Non-Adherent (n = 7) participants. (Fig. 2 and Table 2).

3.3. Adherence

After the consent visit, 21/61 (35%) decided to withdraw from the
study before randomization/baseline, were screened-out or did not
start the study (<13.6% of study visits) (See Fig. 1). After randomiza-
tion, fifteen subjects (38%) decided to withdraw and twenty-five were
considered censored. The majority (92%) of censored cases were right-
censored as they were adherent and completed the protocol (23/25).
Eight percent (2/25) were left-censored as they were adherent with the
visits, but due to the shut-down of our facility because of COVID-19
their participation ended during the second and sixth week of their
study participation (Fig. 1).

The median of time completed by non-adherent randomized sub-
jects was 5 visits over 2 weeks, during the conditioning phase (∼23% of
study visits) of the RCT. There is a major decline during the first two
weeks followed by a decline that can be regarded as constant without
any specific sensitive weeks to non-adherence (Fig. 3).

Cox's proportional hazards univariate regression models were used
to identify variables that explain the length of adherent time. Only five
significant associate factors for non-adherence were found, namely VAS
anxiety score (HR = 1.3; p = 0.0038), VAS Anxiety dichotomized
(HR = 5.3; p = 0.01), Overweight/obesity (HR = 0.29; p = 0.018),
BMI (HR = 0.91; p = 0.041) and QoL – Personal development and ful-
fillment subdomain (HR = 0.89; p = 0.046). VAS Anxiety had the
highest hazard ratio, meaning the hazard of non-adherence increases by
a factor of 1.3 for every unit increase in VAS Anxiety and having five or
more points in the scale increases the hazard in 5.3. Moreover, over-
weight/obesity reduces the hazard in 71%, and for every unit increase
of BMI, there is a reduction of 9% of the hazard. Finally, a unit increase
in the QoL scale's personal development and fulfillment subdomain was

Table 1
Responder's characteristics of the recruitment questionnaire.

Overall,
N = 211

Adherent,
N = 141

Non-
Adherent,
N = 71

p-
value
2

Age 49.57
(10.35)

49.14
(10.20)

50.43 (11.40) 0.64

Female 19 (90%) 13 (93%) 6 (86%) 0.6
Underrepresented 9/21

(43%)
7/14 (50%) 2/7 (29%) 0.64

Race
Black or African American 2/21

(9.5%)
2/14 (14%) 0/7 (0%) 0.28

Caucasian 15/21
(71%)

10/14
(71%)

5/7 (71%)

Other 4/21
(19%)

2/14 (14%) 2/7 (29%)

Hispanic 5/21
(24%)

3/14 (21%) 2/7 (29%) 0.72

Low income 5/20
(25%)

5/14 (36%) 0/7 (0%) 0.26

Low education 2/21
(9.5%)

1/14
(7.1%)

1/7 (14%) 0.6

Duration of fibromyalgia (years) 11.00
(9.14)

9.64 (8.57) 13.71 (10.31) 0.3

Married/Cohabited 4/21
(19%)

3/14 (21%) 1/7 (14%) 0.69

Religion
Yes 17/21

(70%)
10/14
(71%)

7/7 (100%) 0.54

No 3/21
(14%)

3/14 (21%) 0/7 (0%)

Income
Self- Income 10/21

(48%)
7/14 (50%) 3/7 (43%) 0.48

Other 11/21
(52%)

7/14 (50%) 4/7 (57%)

Government support (Monthly)
Yes 9/20

(45%)
8/14 (57%) 1/6 (17%) 0.16

Employment
Employed 9/21

(42.8%)
6/14 (43%) 3/7 (43%)

Retired 1/21
(4.8%)

1/14
(7.1%)

0/7 (0%)

Other 10/21
(47.6%)

7/14 (50%) 4/7 (57%)

Housework daily
Less than 3 h 6/21

(28%)
5/14 (36%) 1/7 (14%) 0.61

3 or more hours 15/21
(71%)

9/14 (64%) 6/7 (86%)

Beck Depression Inventory 14.05
(9.07)

15.21
(8.45)

11.71 (10.48) 0.43

How often you have someone you can count on to listen to you when you
need to talk about yourself?

A little or none of the time 5/21
(24%)

2/14 (14%) 3/7 (43%) 0.28

Some/most of the time or all of
the time

16/21
(76%)

12/14
(86%)

4/7 (57%)

Clinical awareness
Has your physician talked to you about clinical trials?
Yes 4/21

(19%)
2/14 (14%) 2/7 (29%) 0.57

Have you ever been asked to participate in clinical trials?
Yes 9/21

(43%)
6/14 (43%) 3/7 (60%) 1

If your doctor found a clinical trial for you and recommended you join; how
likely would you be to participate in a clinical trial?

Likely or very likely 19/21
(90%)

12/14
(86%)

7/7 (100%) 0.53

Participation in Clinical trials
Yes 11/21

(52.4%)
7/14 (50%) 4/7 (57%) 0.33

(continued on next page)
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Table 1 (continued)
Overall,
N = 211

Adherent,
N = 141

Non-
Adherent,
N = 71

p-
value
2

Trial experience
I took part and am still in the trial 1/10

(10%)
0/6 (0%) 1/4 (33%)

I took part and completed the trial 7/10
(70%)

5/6 (83%) 2/4 (33%)

I declined to take part in the trial 2/10
(20%)

1/6 (17%) 1/4 (33%)

How did you find out about this clinical trial?
Partners healthcare network

(hospital, website or rally)
6/21
(29%)

5/14 (36%) 1/7 (14%)

Online/internet advertisements 8/21
(38%)

6/14 (43%) 2/7 (29%)

Social Network (Facebook,
Instagram, others)

4/21
(19%)

1/14
(7.1%)

3/7 (43%)

Flyers 1/21
(4.8%)

1/14
(7.1%)

–

Doctor/healthcare provider 1/21
(4.8%)

1/14
(7.1%)

–

Other 1/21
(4.8%)

– 1/7 (14%)

1 Mean (SD) or Frequency (%)2 Fisher's exact test; Wilcoxon rank-sum test.

associated with a decrease of the hazard by 11%. In a multivariate
analysis for these variables gender was not found to be a significant
confounder (p < 0.05) (see Table 3).

At week 18, 80% (16/20) of randomized subjects with less than 5
points on VAS Anxiety score adhered to the protocol, whereas only 35%
(7/20) of the subjects with 5 or more points on VAS Anxiety score at
baseline. Therefore, fibromyalgia subjects with less anxiety score mea-
sured by VAS had a better adherence for a long study over time than
more anxious subjects (p = 0.0038). In the group of fibromyalgia sub-
jects with a BMI of 25 kg/m2 or more, 67% (20/30) continued the study
through week 18. In the non-overweight/obesity group, 30% (3/10)
completed the protocol. Suggesting fibromyalgia subjects with over-

weight/obesity have better adherence than patients with less than
25 kg/m2 (p = 0.018). (See Fig. 3).

In a secondary analysis, out of the 35 randomized women, 16 report
a higher anxiety (5 points or more on a VAS scale), this showed to be
significantly related to higher VAS pain (p = 0.011), BPI- Interference
(p < 0.001), FIQR total scale and subscales (overall and symptoms)
and VAS- Stress (p = 0.005). (See Supplementary Material 1).

4. Discussion

Fibromyalgia patients were 90% women; there was no significant
difference in race or ethnicity proportion among consented, random-
ized, adherent and non-adherent participants. The recruitment ques-
tionnaire reflected that despite the likelihood of fibromyalgia patients
participating in clinical trials and that half of them reported previous
participation in RCTs, only 19% of them were aware of RCTs by their
physician. Two of our primary recruitment resources were Online/in-
ternet advertisements and Partners healthcare network (hospital, web-
site or rally). This is indeed a barrier for recruitment as clinicians usu-
ally do not have time in their full schedules to explain and provide in-
formation on clinical trials [40,41].

The most important recruitment barriers were the health research
center, including privacy and confidentiality policies and the institu-
tion's reputation; and the investigator, including the friendliness of re-
search staff and the opportunity to receive the results after their partici-
pation.

This reflects this population's interest in trying new treatments, re-
gardless of race or ethnicity [42], comparable to the general population
[43]. Research demonstrates that minorities in the United States are
willing to participate in RCTs, but they are not asked and/or are aware
[44]. In fact, the lack of communication regarding trials from health
care providers might be related to the difficulty of this population to
build a good patient-physician relationship [45]. As seen in other stud-
ies, media and online resources have worked as a good tool for recruit-
ment in postmenopausal women [46]. In addition, this method has
shown to be cost-effective [47]. Supporting this notion, fibromyalgia

Fig. 2. Perception of barriers and facilitators for clinical trial participation of fibromyalgia patients.
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Table 2
Perception on clinical trial participation barriers.

Not important
or not at all
important

Important
or Very
important

p-
value

Investigator The friendliness of the clinical
and researchers

4 (19%) 17 (81%)

Adherent 4 10 0.72
Non-Adherent 0 7
Being given the results of my
trial after my participation had
ended

3 (15%) 18 (85%)

Adherent 2 11 0.88
Non-Adherent 1 6

Study protocol The possibility that I might be
given a placebo (inactive
treatment)

11 (52%) 10 (48%)

Adherent 7 7 1
Non-Adherent 4 3
The number of visits and total
time per month to participate

5 (24%) 16 (76%)

Adherent 4 10 0.5
Non-Adherent 1 6
Having the option to continue
the new treatment after the
trial had concluded

1 (4.8%) 20 (95%)

Adherent 1 13 1
Non-Adherent 0 7
Whether I would be paid to
participate

12 (57%) 9 (43%)

Adherent 9 5 0.25
Non-Adherent 3 4

Health Center
System

The reputation of people or the
institution conducting the
research

1 (4.8%) 20 (95%)

Adherent 0 14 0.29
Non-Adherent 1 6
Privacy and confidentiality
issues

6 (29%) 15 (71%)

Adherent 4 10 0.92
Non-Adherent 2 5

Patient-
Physician
Relationship

Keeping my current doctor
during the trial

8 (38%) 13 (62%)

Adherent 7 7 0.55
Non-Adherent 1 6
My physician's
recommendation

10 (48%) 11 (52%)

Adherent 8 6 0.26
Non-Adherent 2 5

Participant The potential negative impact
the trial could have on my
health

1 (4.8%) 20 (95%)

Adherent – 14 0.5
Non-Adherent 1 6
The distance I would have to
travel for my trial visits

7 (33%) 14 (67%)

Adherent 4 10 1
Non-Adherent 3 4
The side effects that might
come from being on a new
treatment

1 (4.8%) 20 (95%)

Adherent 1 13 0.76
Non-Adherent 0 7
An opportunity to possibly
improve my own health

– 21 (100%) –

Adherent – 14
Non-Adherent – 7
The opportunity to improve the
health of others

– 20 (100%) –

Adherent – 13
Non-Adherent – 7

patients have higher use of internet resources to look for online health
information [48]. Also, other studies have shown the importance of ef-
fective communication and presentation of the trial as well as respect-
fulness, flexibility, and empathy [49–51]. Probably given our sample
size, there was no significant difference between adherent and non-
adherent participants and their perception of participation in RCTs.
Hence, promoting a safe, trusting, and friendly environment by the cen-
ter and the investigators might improve recruitment and adherence.

Fifty percent of contacted subjects were eligible, but only 23% con-
sented. Some reasons were time commitment and distance to the cen-
ter. Supporting this finding, another study found that around 36% of
withdraws were related to protocol issues as the duration of the study,
length of procedures, and other 33% were related to inconvenience as
taking time out of work and distance [52]. In fact, as shown in other
stimulation sessions, the number of sessions seems to be related to the
dropout rate [53]. However, the use of online visits might improve this
recruitment and the adherence rate [54]. Thus, the importance of being
aware and entertaining potential barriers related to the study popula-
tion in advance enhanced and designed tailored recruitment strategies
[14].

Regarding adherence, our sample has an average pain score of 6,
overweight or obesity with low to moderate depression. Out of the 40
subjects randomized, only 62.5% completed the study protocol and
from the non-adherent, 60% did not complete the conditioning phase.
We found 5 determinants for non-adherence of fibromyalgia patients to
our RCT, including VAS anxiety, BMI and the Personal Development
and Fulfillment subdomain of the QoL scale.

Participant adherence may become a problem in any RCT. Re-
searchers have been extensively studying adherence since the 1990's
identifying factors as study protocol, researcher and participants [19];
minority population report low adherence due to distrust, provider per-
ceptions, and access to care [55,56]. According to a systematic review,
the non-adherence rates among chronic pain patients ranged from 8%
to 62% with a mean of 40%; related to dosing frequency, polymedica-
tion, pain intensity, and concerns about pain medication [57]. Other
studies have found that the female gender is a predictor of lower adher-
ence to antiretroviral therapies for HIV [58], another underrepresented
population, and less likely to adhere to chronic medications [59]. In
contrast, a study with a remote intervention found that female gender,
higher resistance to change, higher openness to experience, and higher
depressive symptoms were predictors for better maintenance [60]. Re-
garding exercise studies, rigid timelines were the main difficulty for re-
tention in older adults' resistance training programs, and group-onsite
sessions reported a better adherence [61]. These results suggest that
reasons for non-adherence vary from different populations and study
protocols (on-site vs. remote).

Our findings showed that higher anxiety levels were associated with
lower adherence rates. According to a meta-analysis, anxiety had 59%
higher odds of poor adherence [62]. However, a study looking for ad-
herence to remote monitoring for Pregnancy-induced hypertension
found that higher anxiety, depression, among others, were related to
higher adherence [63]. Thus, this variable may be disease-specific or
confounded by other factors. In a spinal cord injury pain trial, we found
no relationship between dropout and depression levels [64]. However,
in fibromyalgia, depression and anxiety are important components of
this and thus may impact more the risk of being non-adherent to reha-
bilitation interventions and medication regimes [65]. Longitudinal
multivariate regression modeling analysis had also identified anxiety
and depression, among other factors, as significant predictors of treat-
ment adherence [66]. Moreover, in oncology trials, moderate to severe
depressive symptoms were associated with a lower adherence [67].
However, a recent review of adherence to fibromyalgia treatment did
not include anxiety as a relevant factor for adherence [68]. Mood disor-
ders such as anxiety and depression are likely to be important factors as
they have the potential to impair motivation, which may affect the will-
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Fig. 3. A. Kaplan-Meier survival curve of all consented patients (N = 61) over 22 visits (18 weeks). B. Kaplan-Meier survival graph displaying the number of days
initially compliant patients remained compliant, for subjects with less than 5 on VAS Anxiety scale at baseline (n = 20) and with 5 or more on VAS Anxiety scale
(n = 20). C. Kaplan-Meier survival graph displaying the number of days initially compliant patients remained compliant, for subjects not overweight/obesity at
baseline (n = 30) and overweight/obesity (n = 10).

ingness and ability to follow and complete a treatment program. In a
secondary analysis of women with 5 or more points on the VAS-Anxiety
scale, we showed a significant association with other functional and
pain measurements, supporting the importance of understanding fi-
bromyalgia as a multiverse disease. One consideration is how to use this
information in future RCTs to improve the design. It may be difficult to
prevent, but one consideration is to use this variable as a stratification
factor in the randomization to ensure balanced groups.

Also, we showed a direct relationship between BMI and adherence.
Supporting this notion, Dobkin PL et al. [27] found a better adherence
in fibromyalgia participants with less physical fitness at baseline in a re-
mote-exercise intervention and a higher pain score for aerobic exercise.
In contrast, Kaleth et al. [69] show how obesity influences adherence
using exercise and a motivational intervention. Based on this, although
high BMI has been negatively related to exercise and physical involve-
ment in fibromyalgia patients [70], the low-moderate intensity and
simple exercise implemented might motivate low active participants to
engage better in the study than those with a higher activity perfor-
mance.

We did not find a correlation between the probability of withdrawal
and the pain outcomes (clinical and experimental measures), but we
did find relationships with other covariates. Trials. One important point
to consider for dropouts in the future design of fibromyalgia is whether
they are related to the outcome or are independent. In the first case,
there would be some evidence that missing data was happening not at
random and possibly because the subjects dropping out were either im-
proving too much (and not finding the need to continue) or not improv-
ing at all (and finding no incentive to continue). In the second case,
with dropouts happening unrelated to the outcomes, only to indepen-
dent variables, there would be some evidence of missingness at random
[71]. Given this, our trial would fall in the second case and missing data
is possibly happening at random. Therefore, the main issue would be in-
creasing the total sample size to consider the overall dropouts (in fact,
during the design of our study we had already increased the sample size
by 30% so the trial is not underpowered).

It is recommended that in long-term trials and especially in chronic
conditions, screening and enrollment should be meticulous from the be-
ginning to prevent a lack of adherence [22]. Research scientists have
also advised that participants must be informed and educated about the
protocol, making sure they understand and fully commit to it. It also en-

tails effective communication, including understanding, active listen-
ing, verbal and non-verbal communication during all the trial participa-
tion [32,72,73]. It has been proposed that pre-randomization screening
should be performed on research participants to screen out poor adher-
ents. It is based on the premise that short-term adherence during pre-
randomization can predict long-term adherence after enrollment [20].
Secondly, it has been suggested that researchers should keep educating
and communicating with participants during the trial and address their
concerns to enhance and sustain their adherence. Finally, home-based
intervention might help with adherence in this population [74,75].

This study has some limitations. First, we used data from an ongoing
clinical trial, therefore the sample size is limited and included a very se-
lected and randomized sample that could not be generalized to all fi-
bromyalgia patients. Another limitation is, despite being an RCT, there
is a possibility of other confounders than gender. Regardless of these
limitations, this study is a novel contribution to the literature on re-
cruitment and trial adherence of fibromyalgia patients. To the best of
our knowledge, this is the first time using a comprehensive demo-
graphic and clinical survey and survival analysis to explore recruitment
and adherence associated factors in fibromyalgia patients. Future re-
search is indicated to better understand patient perspectives on recruit-
ment and adherence barriers on larger and more representative samples
and the development and test of multidimensional strategies to over-
come these challenges.

5. Conclusions

Fibromyalgia patients are more likely to participate in clinical trials,
however, there is a lack of awareness of RCTs from their primary care
physician. Moreover, developing a friendly environment improving
trust, communication, and active listening with the participants might
improve recruitment and adherence. Therefore, clinical research focus-
ing on minority populations is important to understand the disease's
pattern, trend, and behavior, effectiveness, and validity of treatment.
Our study shows that VAS anxiety, low BMI, and low QoL were the sig-
nificant factors for non-adherence. Taken together, these results suggest
that reasons for non-adherence vary from population to population.
Therefore, it is necessary to assess the targeted patient population's clin-
ical characteristics and design the clinical trial according to these fac-
tors to ensure optimal retention.
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Table 3
Descriptive and Univariate Cox regression analyses for risk of non-adherence
in fibromyalgia subjects in a clinical trial.

Overall
(n = 40)1

Adherent
(n = 25)
1

Non-
Adherent
(n = 15)
1

Univariate Cox Hazard
Analysis

β HR
(95%
CI for
HR)

p-value

VAS anxiety 4.51
(2.74)

3.40
(2.60)

6.37
(1.88)

0.27 1.3
(1.1–
1.6)

0.0038

VAS anxiety (≥5) 20/40
(50%)

8/25
(32%)

12/15
(80%)

1.7 5.3
(1.5–
19)

0.01

Overweight/obesity 30/40
(75%)

22/25
(88%)

8/15
(53%)

−1.2 0.29
(0.11–
0.81)

0.018

Body Mass Index
(kg/m2)

29.18
(6.55)

30.84
(6.08)

26.41
(6.56)

−0.095 0.91
(0.83–
1)

0.041

QoL – Personal
Development and
Fulfillment
subdomain

17.88
(4.97)

18.92
(5.02)

16.13
(4.50)

−0.11 0.89
(0.8–
1)

0.046

VAS Depression 3.84
(2.95)

3.26
(2.99)

4.79
(2.72)

0.13 1.1
(0.96–
1.3)

0.15

Hispanic 9/39
(23%)

4/25
(16%)

5/14
(36%)

0.78 2.2
(0.73–
6.6)

0.16

PROMIS - Anxiety
subdomain

10.90
(3.85)

10.24
(4.15)

12.00
(3.12)

0.085 1.1
(0.97–
1.2)

0.16

QoL total 70.15
(14.31)

72.28
(15.23)

66.60
(12.28)

−0.028 0.97
(0.94–
1)

0.16

Obesity 17/40
(42%)

13/25
(52%)

4/15
(27%)

−0.82 0.44
(0.14–
1.4)

0.16

BDI total 18.02
(8.56)

16.88
(9.82)

19.93
(5.73)

0.035 1
(0.98–
1.1)

0.22

Caucasian 27/37
(73%)

15/23
(65%)

12/14
(86%)

0.92 2.5
(0.56–
11)

0.23

BDI - cognitive
subdomain

4.97
(3.78)

4.56
(4.31)

5.67
(2.66)

0.075 1.1
(0.95–
1.2)

0.23

PSQI total 12.35
(4.53)

13.00
(4.74)

11.27
(4.06)

−0.063 0.94
(0.84–
1.1)

0.27

FIQR - Overall
subdomain

11.43
(5.51)

10.84
(5.21)

12.40
(6.03)

0.056 1.1
(0.95–
1.2)

0.28

BPI - Worst pain
(last 24 h)

7.18
(1.63)

6.96
(1.70)

7.53
(1.51)

0.18 1.2
(0.86–
1.7)

0.29

TSPS −0.59
(1.94)

−0.82
(2.15)

−0.20
(1.52)

0.14 1.1
(0.87–
1.5)

0.33

QOL - Social,
Community, and
Civic Activities

9.35
(2.68)

9.60
(2.71)

8.93
(2.69)

−0.098 0.91
(0.74–
1.1)

0.35

QOL - Relations
with other People

18.33
(4.81)

18.96
(5.24)

17.33
(4.01)

−0.046 0.95
(0.86–
1.1)

0.37

QOL - Recreation 12.97
(3.42)

13.24
(3.49)

12.53
(3.38)

−0.068 0.93
(0.8–
1.1)

0.4

VAS Stress 5.33
(3.14

4.92
(3.14)

6.02
(3.11)

0.07 1.1
(0.91–
1.3)

0.41

Table 3 (continued)
Overall
(n = 40)1

Adherent
(n = 25)
1

Non-
Adherent
(n = 15)
1

Univariate Cox Hazard
Analysis

β HR
(95%
CI for
HR)

p-value

QOL-Physical and
Material Well-
being

7.32
(2.18)

7.52
(2.55)

7.00
(1.36)

−0.094 0.91
(0.71–
1.2)

0.45

CPM −0.85
(1.18)

−0.98
(1.10)

−0.64
(1.32)

0.16 1.2
(0.76–
1.8)

0.47

Work - full time 7/38
(18%)

5/23
(22%)

2/15
(13%)

−0.51 0.6
(0.13–
2.7)

0.5

PROMIS - Pain total
score

14.55
(3.90)

14.88
(3.96)

14.00
(3.85)

−0.037 0.96
(0.84–
1.1)

0.58

BPI - Pain
interference

40.50
(14.63)

39.44
(16.26)

42.27
(11.71)

0.0097 1
(0.97–
1)

0.59

FIQR - Total Score 57.67
(18.11)

56.75
(19.03)

59.20
(17.00)

0.0079 1
(0.98–
1)

0.61

Duration
Fibromyalgia

11.76
(9.09)

11.22
(9.37)

12.67
(8.85)

0.014 1
(0.96–
1.1)

0.61

VAS Pain 6.10
(1.85)

5.97
(2.10)

6.31
(1.36)

0.069 1.1
(0.81–
1.4)

0.63

VAS Pain (≥7.5) 10/40
(25%)

7/25
(28%)

3/15
(20%)

−0.3 0.74
(0.21–
2.6)

0.64

FIQR - Symptoms
subdomain

30.73
(8.41)

30.24
(9.08)

31.53
(7.38)

0.013 1
(0.95–
1.1)

0.7

Gender - Female 35/40
(88%)

22/25
(88%)

13/15
(87%)

−0.26 0.77
(0.17–
3.4)

0.74

BPI - Pain on the
AVERAGE

5.55
(1.69)

5.48
(1.85)

5.67
(1.45)

0.046 1
(0.78–
1.4)

0.76

BPI - Pain at its
least (last 24 h)

3.92
(2.37)

3.80
(2.47)

4.13
(2.26)

0.029 1
(0.83–
1.3)

0.79

Married 9/40
(22%)

6/25
(24%)

3/15
(20%)

−0.18 0.84
(0.24–
3)

0.79

Work - full
time/part-time

12/38
(32%)

7/23
(30%)

5/15
(33%)

0.14 1.1
(0.39–
3.4)

0.8

BDI - somatic
subdomain

5.18
(2.34)

5.20
(2.69)

5.13
(1.68)

−0.018 0.98
(0.8–
1.2)

0.86

PROMIS - fatigue
subdomain

15.55
(3.26)

15.44
(3.31)

15.73
(3.28)

0.013 1
(0.86–
1.2)

0.87

Age 50.20
(11.34)

49.60
(10.96)

51.20
(12.27)

0.0036 1
(0.96–
1.1)

0.88

VAS Sleep 6.06
(2.63)

5.97
(2.87)

6.21
(2.26)

0.013 1
(0.83–
1.2)

0.9

FIQR - Function
subdomain

15.52
(7.29)

15.67
(7.58)

15.27
(7.04)

0.00081 1
(0.93–
1.1)

0.98

1 n/N (%); Mean (SD). CPM: Conditioned pain modulation, TSPS: temporal
slow pain summation, VAS: Visual Analog Scale, QoL: Quality of Life, PROMIS:
Patient-Reported Outcomes Measurement Information System, BDI: Beck De-
pression Inventory, PSQI: Pittsburgh Sleep Quality Index, BPI: Brief Pain Inven-
tory, FIQR: Revised Fibromyalgia Impact Questionnaire.
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