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Abstract

Objective The Fibromyalgia Rapid Screening Tool (FiRST) was developed to screen people with chronic pain for
Fibromyalgia (FM), especially in primary health care settings. This study aimed to translate the FiRST into Brazilian
Portuguese and evaluate its measurement properties for an online application.

Methods After the process of translation and backtranslation, the FIRST was applied online in 483 adults with chronic
pain (FM group n=395; Chronic pain group n=88), along with the Numerical Rating Scale for pain and fatigue, the
Brief Pain Inventory, and the Fibromyalgia Impact Questionnaire-Revised. A Receiver Operating Characteristics (ROC)
curve was computed and the area under the curve (AUC) was used to determine the sensibility, specificity, and cut-
off score for the FiRST. The Mann-Whitney test was used for quantitative variables and the Chi-square and the Fisher’s
exact test, for the categorical variables with level of significance of 5%. Fleiss'Kappa, Gwet's AC1 and percentage of
agreement were also calculated between test and retest.

Results For all the questionnaires, the FM group presented higher scores, which mean a worst condition. The FiRST
presented a sensitivity of 92.3%, and a specificity of 61.6% with 5 as the cut-off score. AUC, Fleiss'Kappa, Gwet's ACT
and percentage of agreement were, respectively, 0.82, 0.38, 0.63 and 71.8%.

Conclusion The FiRST was translated into Brazilian Portuguese and the online version presented a good content
validity and adequate measurement errors that allow FM patients to be screened among people with chronic pain.
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Prior presentation

A part of this manuscript has been presented at the 15th
Brazilian Congress on Pain, held virtually September 4th
to 7th 2021, with the title “Fibromyalgia Rapid Screening
Tool e o rastreio de pacientes com fibromialgia”

Significance and innovations

+ The Fibromyalgia Rapid Screening Tool (FiRST) was
translated into Brazilian Portuguese and presented
a good content validity and adequate measurement
errors.

«+ The Brazilian FiRST was collected online and
compared with the 2016 American College of
Rheumatology fibromyalgia diagnostic criteria and
obtained good results.

+ The FiRST can also be used as an online tool to
screen for fibromyalgia patients.

Introduction

Fibromyalgia (FM) is a chronic pain condition that affects
about 2% of people worldwide [1] and its most common
symptoms are the widespread pain, chronic fatigue, and
sleep disorders, among others [2]. FM can occur as a
primary disease or secondary issue to another existing
condition [3]. Due to the lack of clinical exams that can
provide evidence of its existence, FM is diagnosed late
due to the difficulty in applying the criteria developed
by the American College of Rheumatology (ACR) and
the complexity of the symptoms. According to the ACR,
basically relying on the patients’ self-report; generalized
pain, defined as pain in at least 4 of 5 regions; symptoms
have been present at a similar level for at least 3 months;
widespread pain index (WPI)>=7 and symptom severity
scale (SSS) score>5 (OR WPI of 4—-6 and SSS score>9)
(3].

Considering that the difficulty in diagnosing FM
impacts on the number of medical appointments, exams,
and medications [4], some instruments were developed
to add to the screening suggested by the ACR (e.g., the
“London Fibromyalgia Epidemiology Study Screen-
ing Questionnaire [5]” and the “Regional Pain Scale
[6]”). Among those instruments, there is the Fibromy-
algia Rapid Screening Tool (FIRST®) by Perrot et al. [7],
composed of six items with answer options (yes or no)
regarding the main features related to FM, such as pain,
fatigue, and sleep. However, this instrument was not
translated into Brazilian Portuguese, and nor has it had
its measurement properties evaluated.

Usually, the first contact a patient makes with the
healthcare system occurs through primary health care,
responsible for the assessment, treatment, and in needed,
referral of that patient [8], having tools, especially online,
that help improve FM diagnosis while shortening the
time it takes until the final diagnosis is helpful and may
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lead to better FM treatment. As such, the aim of the pres-
ent study was to translate and assess the measurement
properties of the online version of the Brazilian FiRST®.

Methods

This is an instrument validation online study that
assessed people with chronic pain and FM. The study was
entirely conducted online due to the COVID-19 pandem-
ics and period of social isolation from November 2020
to August 2021. The protocol has been approved by the
institutional ethics committee of Universidade Federal de
Séo Carlos (CAAE: 10896719.0.0000.5504, protocol num-
ber 4.193.940). The present study was performed accord-
ing to the Guidelines for the Process of Cross-cultural
Adaptation of Self-Report Measures [9] and the COnsen-
sus-based Standards for the Selection of health Measure-
ment INstruments (COSMIN) [10]. Because FiRST" is a
screening tool, we evaluated the content validity (degree
to which the content of as instrument is an adequate
reflection of the construct being measured), test-retest
reliability (degree to which a measurement is free from
measurement errors over time) and measurement errors
(systematic and random error in a patient’s score that is
not attributed to actual changes in the construct being
measured) of the FIRST® [11].

The study was disclosed in social medias (such as Insta-
gram® and Facebook®) and through messaging application
(WhatsApp®). All people who manifested interest in tak-
ing part in the study were contacted and checked for eli-
gibility criteria. All those who were included in the study
received an online form (via GoogleForms®) and agreed
to take part in the study by clicking on the “I agree to
take part in the present study” after reading the informed
online consent form. All participants received an online
booklet with information regarding FM / chronic pain
after the end of their participation.

Participants over 18 years old that could read and write
in Brazilian Portuguese were included if they presented
report of chronic pain (=3 months) and after that, they
were divided into two groups: FM group and chronic
pain group. For the FM group, people should have the
FM diagnosis (participants were considered as with FM
if they fulfilled the ACR 2016 FM diagnostic criteria [3],
including the WPI=7 and the SSS=5 or WPI=4-6 and
§SS29). For the chronic pain group, participants should
have a history of chronic pain (>3 months), but no FM.
Participants were excluded from the analysis if they had
history of tumors, traumas or acute infections and self-
report of severe psychiatric illnesses, including severe
depression, bipolarity and schizophrenia.

Initially, we obtained authorization to use FiRST* by
the MAPI Research Trust (ID 109,594). The translation
process occurred according to the recommendations of
Beaton et al. [9] in 5 different steps: (1) translation; (2)
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consensus of the translated version; (3) backtranslation;
(4) consensus on the backtranslation; (5) development of
the version to be tested. The translation was performed
by three Brazilian Portuguese speakers with fluency in
English, in which two of them were physical therapists
and other was a healthcare professional. After the con-
sensus, the translated version was backtranslated by two
native English speakers with fluency on Brazilian Por-
tuguese, one of them not related to a healthcare profes-
sion. After the second consensus, the content validity of
the FiRST® was tested by 10 healthcare professionals (3
physicians, 6 physical therapists and 1 nurse), all of which
have experience with Rheumatology patients, especially
FM. After this assessment, a sample of 20 women with
FM tested the final FiRST® version. They were asked to
report any difficulties in the understanding of the instru-
ment or the instructions to fulfill the questionnaire; this
step was performed by means of interview with each par-
ticipant, who had to describe what they thought each of
the sentences meant. All participants of this step consid-
ered the instrument understandable, and related to the
FM symptoms they reported; no suggestions were made
regarding words or sentences. After this test, the final
Brazilian FiRST® was obtained.

For data collection, an initial assessment was designed
to provide the sample’s demographical and clinical char-
acteristics, including the following instruments: WPI,
SSS, FiRST®, Numerical Rating Scale (NRS), Fibromyalgia
Impact Questionnaire-Revised (FIQ-R°) and Brief Pain
Inventory (BPI°). Seven to ten days after answering the
questionnaires, participants were asked to answer again
the translated version of the FiRST® for test-retest reli-
ability and measurement errors. This period of time fol-
lowed the COSMIN recommendations in which seven
days after the test is the minimum time for the patients
not to have changed in the measured construct and not
to remember their answers to the instrument [11].

FiRST" is a screening tool for FM in patients with dif-
fuse chronic pain [7]. It is a self-completed instrument
composed of six items with answer options “yes” or “no’,
in which the cut-off score of 5 points, which means that
people who score 5 or 6 are likely to have FM. In the
development study, FiRST® presented a sensitivity of
90.5%, a specificity of 85.7% (AUC=0.93) and excellent
test-retest reliability (ICC=0.87) [7].

The NRS is a single item instrument that was used for
pain and fatigue intensity. We evaluated pain in four dif-
ferent situations: at rest — “Currently and at the moment
when you are sitting/lying on the couch watching your
favorite TV show, do you feel pain?”; after body move-
ment — “Currently and when you walked from the super-
market parking lot to the grocery store or crossed the
street to work, do you feel pain?”; the lowest — “In the last
week, what number corresponds to the most pain you
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have felt?”; and the greatest pain in the previous week —
“In the last week, what number corresponds to the least
pain you felt?” [12]. For fatigue, we asked “During the
answer to this questionnaire, which number best cor-
responds to your state of fatigue/body tiredness?”. In all
questions about pain/fatigue, zero means no pain/fatigue
and 10 was the worst pain/fatigue imaginable. In chronic
pain conditions, NRS had a moderate to high test-retest
reliability (0.67 to 0.96) [13].

The FIQ-R® assesses the impact of FM on life in relation
to functional capacity, professional status, psychologi-
cal disorders and physical symptoms [14]. The Brazil-
ian version of FIQ-R® had excellent test-retest reliability
(ICC=0.75) and comprises 21 items that investigate three
domains: function (9 items, 30 points), global impact (2
items, 20 points) and symptoms (10 items, 50 points) [14,
15]. Scores range from 0 to 100, with the latter meaning-
ful of a worst condition. The minimal important clinical
difference for the FIQ-R® is 27 points [16].

The BPI® assesses pain severity and impact on a per-
son’s life with 15 items that assess presence, severity,
location, functional impact, used therapeutic strategies,
and treatment efficacy in an 11-point scale ranging from
zero (no pain/no interference) to 10 (as bad as it can be).
High scores indicate worse pain severity and impact. The
Brazilian version of the BPI° presented a two-dimensional
structure (pain severity and interference) and excellent
internal consistency (a=0.87-0.91) [17].

Statistical analysis was performed using the Statis-
tical Package for the Social Sciences (SPSS 26, IBM,
USA). Gwet’s AC1 agreement was performed in RStu-
dio. The characterization of the sample was represented
by frequency (n, %), mean, and standard deviation (SD).
To compare the FM and chronic pain groups, we used
Mann-Whitney test, Chi-square and Fisher’s exact test.

To set a FiRST cutoff point for FM screening, we used
the assessment by the ACR criterion to classify partici-
pants with and without FM. The area under the curve
(AUC) of receiver operating characteristics (ROC) curve
was used to determine sensibility, specificity, and cut-off
scores to determine differences between chronic pain
patients with and without FM diagnosis. The AUC>0.8
indicates excellent accuracy [18].

Test-retest reliability was assessed by Fleiss’ Kappa
(k), and measurement errors were calculated based on
the percentage of agreement between the test and retest
FiRST" scores. If there was a discrepancy between Fleiss’
Kappa and percentage of agreement, agreement was
assessed using Gwet’s AC1 [19]. We considered the fol-
lowing values of k, AC1 and percentage of agreement:
k and AC1<0.20 and percentage of agreement 0-4%
were considered as “none”; k and AC1=0.21-0.39 and
percentage of agreement 4-15% as “minimal”; k and
AC1=0.40-0.59 and percentage of agreement 15-35% as
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Table 1 Sociodemographic and clinical characteristics of both

groups
Variables Fibro- Chronic p
myalgia Pain
group group
(n=395) (n=88)
Age (years); mean (SD) 40.7 (94) 438(13.2) 0.061
Weight (kg); mean (SD) 744 (159) 728(14) 0557
Height (m); mean (SD) 1.62 (0.07) 1.63(0.07) 0.860
Sex (Women); n (%) 389(985) 83(943)  0.049**
Brazilian regions; n (%) 193 (489) 53(60.2) 0.236
Southeast 110 (27.8) 16(18.1)
Northeast 43(109) 100114
South 25(6.3) 3(34)
North 24 (6) 6 (6.8)
Central-West
Marital Status; n (%) 247 (62.5) 59 (67) §
Married 97 (245) 17(193)
Single 47 (12) 12 (13.6)
Divorced 4(1 0
Widow/widower
People sharing their house; n (%)* 231 (60.8) 66 (76.7) 0.003%**
1to 3 people 149 (39.2) 20(23.2)
4 or more
People that depend on the par- 127 (33.5) 35(40.7) 0.004**
ticipant regarding care; n (%)* 93 (24.5) 31 (36)
None 159 (41.9) 20(23.2)
One person
Two or more people
Scholarity; n (%) 24 (6.1) 5(5.7) 0.946
Fundamental School 109 (27.6) 23 (26.1)
High School 262 (66.3) 60 (68.2)
Higher Education
Family income n (%) *missing 220 (62.1) 36 (50) 0.129
values 67(189) 20(27.8)
0-3 minimum wages 67 (18.9) 16 (22.2)

>3-6 minimum wages
> 6 minimum wages

Smokers; n (%) 353(894) 81(92) §

Nonsmoker 22(5.6) 1(1.1)
Smoker 20 (5) 6 (6.8)
Former Smoker
Medical license or retirement due 282 (714) 76 (86.4) 0.002%**
to pain; n (%) 113(286) 12(13.6
No
Yes
Continuous use medication; n (%) 319(80.8) 62 (704 0.025%**
Yes 76 (19.2) 26 (295
No
Use of pain medication during 346 (87.6) 66 (75) 0.003***
crisis; n (%) 49 (124) 22 (25)
Yes
No
Health perception; n (%); 106 (26.8) 9(10.2) §
*missing 144 (36.5) 19(21.6)
Very bad 108 (27.3) 50(56.8)
Bad 4(1)  8(9)
Good
Excellent

*Missing values; **Chi-square test p<0.05. ***Chi-square test; Fisher’s Exact
test; p<0.05.; § no statistical analysis was possible due to expected count<5
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“weak”; k and AC1=0.60-0.79 and percentage of agree-
ment 35-63% as “moderate”; k and AC1=0.80-0.90 and
percentage of agreement 64—81% as “strong”; and k and
AC1>0.90, and percentage of agreement 82-100% as
“almost perfect” [19, 20]. The significance level of all tests
was 5%.

Results

The translated version of the FiRST® was tested by 10
healthcare professionals (mean age: 36.8+12.7 years old;
mean scholarity 17.7+2.8 years; experience with Rheu-
matology patients: 14.1+12.0 years) and 20 women with
FM (age: 45.9+9.2 years old; mean scholarity: 8.1+5.7
years). Healthcare professionals did not suggest any
changes to the sentences, and agreed on the translated
version. No language adaptations were needed and the
women did not present difficulties to understand the
instrument. After that, the final Brazilian FiRST® was
obtained.

For the evaluation of test-retest reliability, measure-
ment errors and cut-off point, we received 573 answers
during data collection period. Six people did not agree to
take part in the study, 26 reported not feeling pain in the
same intensity for at least 3 months (which mischaracter-
izes chronic pain), and 58 presented at least one of the
exclusion criteria: not answering the FIRST® instrument
(n=1), reported schizophrenia (n=2), reported border-
line disturbance (n=4), reported panic syndrome (n=9),
reported bipolar disturbance (n=19), and reported
severe depression (n=23). As such, we had 483 valid
answers, 395 with FM and 88 without FM. From them, 39
participants with FM answered the instruments in 7-10
days after the first evaluation. Table 1 shows the clinical
and demographical characteristics of the participants.

Table 2 shows the scores of the NRS for pain and
fatigue, the BPI° and the FIQ-R® for FM and chronic pain
groups. The FM group had higher scores for all question-
naires, indicating a greater pain intensity, fatigue inten-
sity, pain impact, and severity and FM impact (p<0.001).

The ROC curve (Fig. 1) indicated a sensitivity of 92.3%
and a specificity of 61.6% with a cut-off score of 4.5. Con-
sidering that the FIRST® only scores whole numbers, the
cut-off score can be set at 5, as the original instrument.
The Positive Predictive Value was 93.4% and the Nega-
tive Predictive Value, 57.7%; the positive likelihood ratio
was 2.47, while the negative likelihood ratio was 0.12.
The Area Under the Curve (AUC) was 0.819 (95%CI
0.754-0.883, SE 0.033), indicating a good ability to dis-
tinguish people with FM from people with chronic pain
without FM. Table 3 shows the agreement of participants
with and without FM by the 2016 ACR and the FiRST".
Among the 395 people with FM by the 2016 ACR, 357
(90.4%) were also classified with FM and 38 (9.6%) with-
out FM by the FiRST".
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Table 2 Questionnaires’scores for the participants of both
groups, presented as mean (standard deviation)
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Table 3 Agreement between FiRST and 2016 American College
of Rheumatology fibromyalgia screening

Variables FM CcP p 2016 ACR 2016 ACR Total
group group with without
(n=395) (n=88) fibromyalgia fibromyalgia
NRS - Present pain at rest 6.8 (2.0) 50(2.5) <0.001 FiRST - with fibromyalgia 357 43 400
NRS — Present pain after movement 76(20) 54(27) <0001 FiRST - without 38 45 83
NRS - Greatest pain in the previous 86(15) 70(23) <0.001 fibromyalgia
week Total 395 88 483
NRS - Lowest pain in the previous week 5.4 (2.4) 43(2.5) <0.001 FiRST: Fibromyalgia Rapid Screening Tool. 2016 ACR: American College of
NRS - Present fatigue 7921) 5034 <0001 Rheumatology
BPI - Pain severity 6.9(1.6) 5.1(2.3) <0.001
BPI — Pain impact 75(0) 5328 <0.001 Discussion
FIQ-R - Function (0-30) 21467) 115 <0.001 The present results show that the Brazilian online version
®87) of the FIRST* was successfully translated, and presented a
FIQ-R ~ Global impact (0-20) 159(44)  93(64) <0001 good content validity and adequate errors measurement.
FIQ-R - Symptoms (0-50) 373(74) 253 <0001 Differently from the other versions, this was the first to
(124) be applied online and to consider the 2016 ACR diag-
FIQ-R —Total score (0-100) 746 (16.6) 46.1 <0.001 . o . .
(256) nostic criteria. Also, it was possible to observe that the

FM: Fibromyalgia group; CP: Chronic pain group; NRS: Numerical Rating Scale;
BPI: Brief Pain Inventory; FIQ-R: Fibromyalgia Impact Questionnaire-Revised.
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Fig. 1 — Receiver Operating Characteristics curve for the Brazilian version
of the FiRST instrument

For the test-retest reliability, FIRST® had a minimal
value [k=0.38 (95% CI 0.15-0.62); p=0.001]. Gwet’s
AC1 showed moderate agreement between the test and
retest [AC1=0.63 (95% CI 0.42—-0.84)]. For the measure-
ment errors, the percentage of agreement between test
and retest was strong (71.8%), and of disagreement was
28.2%.

FM group presented higher scores for all questionnaires
applied, which means a worst condition.

FM has a clinical diagnosis [2] and it usually takes
years to be diagnosed and treated [21], as such, a more
rapid diagnosis would imply in a sooner intervention
[22], which could prevent patients from suffering long-
term consequences of their pain and symptoms. Along
with the changes in the way one diagnosis FM through
the years [3, 23, 24], instruments that allow healthcare
professionals to screen for FM in different clinical set-
tings makes this diagnostic process faster. In this sense,
the FIRST* was one of the first instruments with this pro-
posal, and has been translated into several languages,
such as French [25], Spanish [26, 27], Greek [28] and
Turkish [29].

The online Brazilian FiRST® obtained similar results
regarding specificity, sensitivity, positive and negative
likelihood ratios as the other translated versions. Zis et al.
[28] obtained a sensitivity of 86% and a specificity of 83%
for the cut-off score of 5 points, with a positive likelihood
ratio of 4.97 and a negative likelihood ratio of 0.17, using
both ACR 1990 [23] and 2010 [24] as diagnostic criteria
for FM patients, and compared them with patients with
osteoarthritis. Torres et al. [26] used the ACR 1990 for
FM patients and compared them to patients with other
chronic pain conditions such as arthrosis and polyneu-
ropathies, and obtained a sensitivity of 89% and a speci-
ficity of 55.3%, with a positive likelihood ratio of 1.99 and
a negative likelihood ratio of 0.20 for the cut-off score
of 5 points. Celiker et al. [29] used the ACR 2013 modi-
fied diagnostic criteria [30], and for the cut-off score of
5 points, obtained a sensitivity of 83.8% and a specific-
ity of 68.4%, with a positive likelihood ratio of 2.65 and
a negative likelihood ratio of 0.24. The Brazilian FiRST®,
when compared with the other versions, obtained simi-
lar values of sensitivity, specificity, positive and negative
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likelihood ratios, even with the data collection occurring
in an online manner. Online patient assessment reduces
evaluation time, and turns it easier for professionals
to access data as well as to compare patients’ pre- and
post-intervention status. Also, data cloud storage pre-
vents data from being lost, as well as reduces the num-
ber of paper files that need to be stored for years. For the
patient, sometimes not being in front of a healthcare pro-
fessional turns it easier to report things that are consid-
ered taboo, such as substance abuse or suicidal ideation.

Regarding diagnostic criteria for FM, two scales are
currently used (WPI and SSS) proposed by Wolfe et al.
in 2011 [31], updated in 2016 [3], and adapted for tele-
medicine in the Brazilian population in 2019 [32],
whose reliability and internal consistency have already
been established (k>0.6; Cronbach’s alpha>0.73). This
occurred because the authors verified the criteria for
the diagnosis of FM presented in previous classifications
(such as the use of trigger points) should focus more
efforts on the patient’s self-report via three observa-
tions: (1) presence of pain in at least four of the five body
regions; (2) presence of symptoms with similar severity
for at least three months; (3) absence of chronic condi-
tions and/or diseases that justify the symptoms - we con-
firmed these criteria in all patients who had a clinical
diagnosis of FM.

A reliable tool to screen for FM can turns it easier for
professionals to suspect on the diagnosis and provide
better healthcare in all levels of attention. This is par-
ticularly valuable considering the Primary Health Care,
usually the entrance door through which one individual
assesses the healthcare systems. By working in a biopsy-
chosocial model of attention to chronic pain [8], such as
EM, it is possible to better articulate with all profession-
als that are part of the staff who could provide attention
to the patient that is likely to have FM diagnosis. Even if
the instrument has a number of false negatives, it is pos-
sible to treat him/her into the fibromyalgianess concept
[22] and provide care aiming to diminish the impacts of a
long-term exposure to chronic pain.

After the COVID-19 pandemics hit the world, health-
care professionals had to learn new strategies to assess
and treat patients with chronic pain [33] and online
assessment instruments became popular and much more
used since then. The Brazilian version of the FiIRST® was
validated to be applied online, which can turn the screen-
ing process even easier and faster, allowing any health-
care professional to identify and refer those patients
more adequately. Although it has limitations in terms of
scope, the advent of validation of online instruments is
a scientific and technological advancement in the health
area, because it guarantees the simultaneous screening of
several patients and optimization of professional’s time
[32].
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The present study has some strengths; the online data
collection allowed people from all over the country to
take part in the study, and they had a chance to answer
the Google Forms from wherever they were, giving them
a chance to complete the forms when they were most
comfortable, without the need to travel to a certain loca-
tion for data collection. Also, the online validation may
serve as a way of implementing this instrument as a prior
patient’s assessment, in a manner that the patient can go
to the healthcare facility already screened for FM. How-
ever, there were some limitations of the present study as
well; for example, regarding the online data collection,
which did not allow researchers to assess participants
and confirm their diagnosis. This form of data collection
prevents participants to clarify possible issues regard-
ing their comprehension of the questions. Likewise, only
people with access to internet and an e-mail account
could take part in the study, as well as only people who
could read. This is an important issue as it does not
reflect the Brazilian reality, in which 21% of the Brazil-
ians do not have access to internet [34] and about 11% of
people=>40 years old and about 18% of people>60 years
old are illiterate [35].

Conclusion

The FiRST*® was translated into Brazilian Portuguese and
the online version presented a good content validity and
adequate errors measurement that allow FM patients to
be screened with a cut-off score of 5 points.
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