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Abstract: Objective: to evaluate the psychometric properties of the Chilean version of the FSQ.
Methods: Women with fibromyalgia (FM, n = 214), women with rheumatoid arthritis
(RA, n =97), and women without chronic pain (attended at the Gynecologist, G, n =
117) from the Red Salud UC-Christus (Santiago, Chile) participated. Women with FM
completed the Fibromyalgia Survey Questionnaire ; Fibromyalgia Impact
Questionnaire Revised ; Numerical Pain Rating Scale; Pain Catastrophizing Scale;
Pain Vigilance and Awareness Questionnaire; Patient Health Questionnaire-15; and
Short-Form Health Survey . Two weeks later, they completed the FSQ again by phone
(n=120). Results: the FSQ total scale showed excellent to good internal consistency
atT1(a =91, w=.91)andT2( a =.78, w =.78) and good test-retest reliability
(ICC=.79; 95%Cl: .72-.85). It showed medium to large correlations with the other
measures. Discriminant analysis between FM group and Control group (RA and G)
revealed that the FSQ total scale reached a classification accuracy of 81.3%. ROC
curve (AAUC= .88; 95%Cl: .85-.92) showed that the best FSQ cutoff was 17, resulting
in sensitivity 89% (95%Cl:.84-.93) and specificity 75% (95%Cl:.69-.80). Considering
the FM diagnosis performed by a rheumatologist as the gold standard, sensitivity and
specificity of the modified 2010 ACR preliminary criteria for FM were 92.8%
(95%ClI:.88-.96) and 63.4% (95%Cl:.57-.70), respectively. Conclusion: the Chilean
version of the FSQ presents good psychometric properties and is a useful tool in
clinical settings to assist in FM diagnosis and symptomatology assessment. A cutoff
score of 2 17 appears to be the most appropriated for Chilean population.
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Response to Reviewers

Santiago 17 June 2020

Dear Editor and Reviewer,

Thank you very much again for your comments. These are really well appreciated.
We have followed your suggestions and respond to the comments below:

Reviewer #1:

Comment 1. The authors have done an excellent job responding to the reviewers'
concerns. | particularly appreciated the detail in regard to the conduct of the power
analysis and wondered why at least a short version of their power analysis was not
added to the paper. These data lend support to the rigor of the methodology.

Response 1: Thank you very much for the positive comments. As
recommended, we have included the following paragraph with the power
analyses in the data analyses section, after describing the analyses conducted
(Page 12, line 249):

“Sample size calculation. The sample size needed for the abovementioned
analyses was calculated a priori. First, we used the program EPIDAT 4.2. (50) to
determine the sample needed to calculate sensitivity and specificity. For that, we
used the values reported by Wolfe et al (11), that is 96,6% of sensitivity and 91.8%
of specificity, with a ratio of sick vs no sick of 1, an absolute precision of 5% and a
confidence interval of 95%. The results of these analyses indicated that we needed
233 participants in total (117 in the fibromyalgia group and 116 in the non-
fiboromyalgia group). Then we used the software GPower 3.1. (51) to calculate the
sample size needed for the discriminant analyses, using the following parameters:
a medium size effect of 2V =.0625, with an alpha level = .05, and power = .80.
The results indicated that we needed a total sample of 128. Then, we used the
program MedCalc (52) to calculate how many participants we needed to conduct
the Roc curve. The result of these analyses showed that for an alpha of .01 and a
beta (probability of type two error) of .01, with an area under the curve of .70, a
null hypothesis value of .05, and a ratio of sample size in negative/positive groups
equal to 1, we required 182 participants in total, 91 in each group. The specificity
and sensitivity analyses were the ones requiring a higher sample size (233 in total).
Nonetheless, we recruited a larger sample of participants (the total sample size
used for statistical analyses was 407, FM= 194, RA= 96, G=117). The reason was
that we were simultaneously recruiting participants with research purposes other
than the ones reported in the present manuscript. In this way we a priori assure
we had the power we needed to perform our statistical analyses”.

In addition, we have added the following references to the references
section:



Conselleria de Sanidade, Xunta de Galicia, Espafia; Organizacién Panamericana de la
salud (OPS-OMS); Universidad CES, Colombia. Epidat: programa para analisis
epidemioldgico de datos. Version 4.2. 2016. Retrieved from
https://www.sergas.es/Saude-publica/EPIDAT?idioma=es

Faul F, Erdfelder E, Buchner A, & Lang AG. Statistical power analyses using G*Power
3.1: Tests for correlation and regression analyses. Behav Res Methods. 2009; 41:
1149-1160.

Schoonjans F. Medcalc statistics for biomedical research: software manual. Belgium:
MedCalc;1998.

Associate editor comment: Please incorporate a paragraph in the main text
with power analysis.

Response: As recommended, we have included the paragraph with the power
analyses in page 12, line 249. We have also added the references of the
programs used for calculating the sample size in the reference list.
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Psychometric properties of the Fibromyalgia Survey Questionnaire (FSQ) in Chilean
women with fibromyalgia
Abstract

Objective: to evaluate the psychometric properties of the Chilean version of the FSQ.
Methods: Women with fibromyalgia (FM, n = 214), women with rheumatoid arthritis (RA, n=
97), and women without chronic pain (attended at the Gynecologist, G, n = 117) from the Red
Salud UC-Christus (Santiago, Chile) participated. Women with FM completed the Fibromyalgia
Survey Questionnaire; Fibromyalgia Impact Questionnaire Revised; Numerical Pain Rating
Scale; Pain Catastrophizing Scale; Pain Vigilance and Awareness Questionnaire; Patient Health
Questionnaire-15; and Short-Form Health Survey. Two weeks later, they completed the FSQ
again by phone (n=120). Results: the FSQ total scale showed excellent to good internal
consistency at T1 (a= .91, w=.91) and T2 (a= .78, w=.78) and good test-retest reliability
(ICC=.79; 95%CI: .72-.85). It showed medium to large correlations with the other measures.
Discriminant analysis between FM group and Control group (RA and G) revealed that the FSQ
total scale reached a classification accuracy of 81.3%. ROC curve (AAUC=.88; 95%ClI: .85-.92)
showed that the best FSQ cutoff was 17, resulting in sensitivity 89% (95%Cl:.84-.93) and
specificity 75% (95%CI:.69-.80). Considering the FM diagnosis performed by a
rheumatologist as the gold standard, sensitivity and specificity of the modified 2010 ACR
preliminary criteria for FM were 92.8% (95%CI:.88-.96) and 63.4% (95%CI:.57-.70),
respectively. Conclusion: the Chilean version of the FSQ presents good psychometric
properties and is a useful tool in clinical settings to assist in FM diagnosis and
symptomatology assessment. A cutoff score of = 17 appears to be the most appropriated for

Chilean population.
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Key Indexing Terms: fibromyalgia; illness index severity; musculoskeletal pain; outcome
assessment.

Introduction

Fibromyalgia (FM) is a disorder, characterized by chronic, generalized musculoskeletal pain,
and the presence of other psychosomatic, cognitive, and neurological symptoms (1-3). It may
be difficult to diagnose, given that it is highly comorbid with several rheumatic, neurological,
and psychiatric conditions (4-7) and that its symptoms overlap with the symptoms of these
conditions (4, 8-9). In 2010, the American College of Rheumatology (ACR) adapted the FM
diagnostic criteria (3) by changing the focus from physical pain, to FM’s multidimensional
nature. Based on these changes, the Fibromyalgia Survey Questionnaire (FSQ) was developed,
which has shown to be useful to diagnose FM in epidemiological and clinical studies (10-11).
The FSQ consists of two scales: The Widespread Pain Index (WPI) and the Symptom Severity
Scale (SS). The WPI consists of a list of 19 non-articular regions in which patients indicate
whether they have had pain or tenderness. WPI scores range from 0-19. The SS assesses the
extent and intensity in which patients experience six core symptoms: sleep disturbance,
fatigue, cognitive problems, headaches, abdominal pain or cramps, and depression. SS scores
range from 0 to 12. The sum of WPI and SS constitutes the FSQ total Scale (also referred as
the Polysymptomatic Distress Scale, PSD), which not only allows establishing a FM diagnosis
(Score 0-31; cut-off score = 13), but also assessing the intensity and symptomatic severity of
the disorder (3, 11-13). Thus, FM can be studied on a dimensional or continuum scale,
allowing further exploration of the syndrome (8, 14-16). FM diagnosis is made when the
following conditions are met: 1) Generalized pain, defined as pain in at least 4 or 5 regions, is

present; 2) Symptoms have been present at a similar level for at least 3 months; 3) WPl > 7
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and SS = 5 or WPI= 4-6 and SS = 9. Currently, a FM diagnosis is valid irrespective of other
diagnoses, and it does not exclude the presence of other illnesses (17); however, we started
participants’ recruitment before this criterion was stablished and, therefore, participants
with other illnesses were excluded in the present research. Conditions 1, 2, and 3 can be
assessed by FSQ (11), which works as a screening tool. Nonetheless, in order to confirm the
diagnosis, differential diagnosis performed by a specialist is needed. Therefore, the FSQ is not
meant to replace or remove the use of other resources or diagnostic criteria, but rather; it can
be understood as an alternative method to support early diagnosis and treatment of FM in
various clinical contexts, and at a longitudinal level (3,11).

So far, the FSQ has been validated in Canadian (18), French (19), American (20), Japanese
(21), Iranian (22-23), Turkish (24), and Spanish populations (25). It has shown acceptable
levels of sensitivity (with ranges from 64% to 96%), specificity (ranging from 60% to 100%),
reliability (with o ranges between .60 and .85), and validity (significant correlation
coefficients with different questionnaires, such as FIQ-R, PHQ, and SF-12).

Despite the fact that the FSQ has shown to be useful to diagnose FM in epidemiological and
clinical studies, and have been validated in many countries, no previous studies have
examined the psychometric properties of the FSQ in Chile. Furthermore, cut-off scores for
Chilean population are not available yet. Therefore, in our study, we aimed to evaluate the
psychometric properties of the Chilean version of the FSQ. Namely, we assessed its reliability,
(internal consistency and test-retest reliability), and discriminant validity. We also calculated
the best FSQ cutoff score for this population and assessed its sensitivity and specificity.
Materials and Methods

Study design and participants
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Adult women with FM (n = 214) and women with Rheumatoid Arthritis (RA, n= 97) that
attended Red Salud UC-Christus (Santiago, Chile) participated in the present study.
Additionally, adult women without chronic pain attending the Gynecology Unit of the same
institution participated (G, n = 117). Exclusion criteria were being pregnant, presence of
cancer, systemic vascular disease, mild to severe neurological problems, inflammatory
rheumatic diseases, and comorbidity between FM and RA. A total of 431 subjects were
recruited in the study. From this sample, 19 FM were excluded due to exclusion criteria, and
5 (FM =1, RA= 1, G= 3) were excluded due to FSQ not being completed. As a result, a total
sample of 407 (FM= 194, RA= 96, G=117) subjects were used for statistical analysis.
Instruments

Fibromyalgia Survey Questionnaire (FSQ) (11). The FSQ assesses the main FM symptoms
according to the 2010 ACR preliminary diagnostic criteria (3). The elaboration of this
instrument implied the modification of these preliminary criteria so that the diagnosis can
be based on the symptoms self-reported by the patients (11). The Spanish version of the test
(25) was adapted to be used in Chilean population.

Fibromyalgia Impact Questionnaire, revised version (FIQ-R) (26). The FIQ-R comprises 21
items in a 0-10 rating scale, which assesses physical functioning and FM symptom severity. It
has three subscales (Functioning, Pain Impact, and Symptom Severity). Functioning scale
includes nine items, assessing difficulty performing different daily activities. Pain impact
scale consists of two items related to FM general impact. Finally, Symptom Severity scale has
10 items involving symptoms commonly reported by FM patients. A total score of the
questionnaire can also be computed. The Spanish version of this questionnaire possesses

adequate psychometric properties (27). We assessed whether this version of the
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questionnaire was considered appropriate by Chilean patients using the sample of the
present research (see method section). The Chilean version of this instrument showed
adequate construct validity, internal consistence (w= .96 for the total score) and test-retest
reliability (ICC =.90) (28).

Numerical Pain Rating Scale (NPRS) (29). It consists of four numeric scales ranging from 0-
10, assessing pain intensity at the time of the interview, as well as the worst, the slightest and
the average pain experienced during the week.

Pain Catastrophizing Scale (PCS) (30). It is the most frequently used instrument to assess
pain-related catastrophic thoughts and emotions. It includes 13 self-report items in a Likert
scale (ranging from zero to four), comprising three subscales: Rumination, Magnification, and
Hopelessness. A total score can also be calculated. Its Spanish version possesses adequate
psychometric properties (31). Furthermore, it has been previously validated in Chile in two
samples of pregnant women (32, 33). In the present sample, we assessed whether the
previous Chilean version of the questionnaire was considered appropriate by Chilean
patients with FM (see method section). Further analyses conducted with this sample
indicated that this instrument showed appropriated construct validity, internal consistency
(Cronbach alpha was .94 for total PCS score), and test-retest reliability (ICC was .84) (34).
The Pain Vigilance and Awareness Questionnaire (PVAQ) (35). This instrument evaluates pain
hypervigilance. It consists of nine items rated from zero to five and organized in two
subscales: Active Vigilance and Passive Awareness. The psychometric properties of this scale
are adequate. A total score of the questionnaire can also be calculated. We also assessed
whether the Spanish version of this questionnaire was considered appropriate by Chilean

patients using the present sample (see method section). Preliminary analyses of the Chilean
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version of this instrument showed acceptable construct validity, internal consistency
(Cronbach alpha was .78 for the total score), and test retest reliability (ICC =.83) (36).
Patient Health Questionnaire-15 (PHQ-15) (37). The PHQ-15 is a somatic symptom subscale
that assesses the presence of physical problems during the last 4 weeks. It comprises 15
items, rated from zero-two. Patients can be classified in four categories according to symptom
severity: (scores = 0-4), low (scores = 5-9), medium (scores = 10-14), and high (scores = 15-
30). The Spanish version was used (38), which has adequate psychometric properties. We
also assessed whether the Spanish version of this questionnaire was considered appropriate
by Chilean patients using the present sample (see method section). In the present sample, the
internal consistency of the PHQ-15 was w=.78.

Short-Form Health Survey (SF-12) (39). It is a quality of life questionnaire which appraises
degree of well-being and functional ability. It is a shorter version of the SF-36. It consists of
12 items related to eight dimensions (Physical Function, Social Function, Physical Role,
Emotional Role, Mental Health, Vitality, Bodily Pain, and General Health). We used the Chilean
version of this questionnaire, which possess good psychometric properties (40). In the
present sample, the internal consistency of the SF-12 was w=.86.

Brief Pain Inventory Interference subscale (BPI-IS) (41). It assesses the degree of pain
interference in daily life. [t comprises seven items rated from zero to ten, assessing different
areas: General Activity, Mood, Walking Ability, Normal Work, Relationships with other people,
Sleep, and Enjoyment of Life. In the present study, we used the Spanish version of this
questionnaire, which have shown adequate reliability and validity (42). Whether the Spanish

version of this questionnaire was considered appropriate by Chilean patients was also
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examined using the present sample (see method section). In the present sample, the internal
consistency of this subscale was w=.91.

Patient Health Questionnaire-9 (PHQ-9) (43). It assesses the presence of depressive symptoms
in the last 2 weeks, according to the DSM-IV criteria. It consists of nine items, rating level of
severity (zero to three). According to the obtained score and referred symptoms, diagnostic
categories can be identified, as well as symptomatology type and severity, including: Major
Depressive Syndrome, Other Depressive Syndrome, Positive Depressive Symptoms, and
Negative Depressive Symptoms. The Chilean validated version was used in this study (44). In
the present sample, the internal consistency of the PHQ-9 was w=.84.

Procedure

This study was approved by the Medicine Scientific Ethics Committee from the Pontificia
Universidad Catoélica de Chile (protocol number 16-210). In order to assess whether the
Spanish version of the questionnaire was considered appropriate by Chilean patients, before
collecting the study sample, this version of the scale, as well as other instruments not yet
validated in Chile at the moment of the study in patients with FM (namely the PCS, FIQ-R, the
PVAQ, the PHQ-15, and the BPI-IS) were applied to ten Chilean women with FM that were
attending the rheumatology unit of the Centro Médico San Joaquin, which is part of Red Salud
UC Christus. They were asked to indicate whether the items of these questionnaires were
comprehensible, and the wording was clear to Chilean speakers. They could openly suggest
any changes in the wording they deemed necessary to improve the scale. All items were
considered comprehensible for all the participants. Similarly, they indicated that the items

were worded in a way that they were adequate for its use in Chilean population, and no
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changes were suggested. We did not consider these data in the statistical analyses conducted
in order to assess the psychometric properties of the FSQ.

Participants with FM and participants with RA were invited to participate in the study by a
research assistant when they were waiting to be attended by their rheumatologist.
Additionally, FM cases were identified using a computer-based system that sent weekly
notices of subjects with a diagnosis of fibromyalgia in electronic clinical notes. Furthermore,
flyers and banners were placed in the rheumatology clinic waiting room with contact
information when a research assistant was not present. We confirmed participants diagnoses
by asking participants’ physicians. Furthermore, we specifically asked the physicians to
double-check that those patients with FM did not present RA, and vice versa. If the doctor
was not available to confirm her patients diagnoses, we verified it using clinical records.
Women without chronic pain were invited to participate while they were waiting to be
attended by their gynecologist. The research assistant explained the purpose of the study and
obtained written informed consent to participate as well as to publish the results of the study.
Then, she asked participants to complete the questionnaires. Participants with FM completed
the full battery of questionnaires, while participants with RA and participants without
chronic pain only completed the FSQ, the NPRS, and some questions regarding clinical and
sociodemographic characteristics. When a participant reported having vision or reading
problems that prevented them to fill the questionnaires, they received help from the research
assistant to complete them. In order to examine test-retest reliability of the FSQ, we asked
participants with FM to complete this questionnaire again, this time by phone, two weeks

later.
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Statistical analysis

Psychometric properties of the FSQ were assessed using R-Statistical version 3.5.1 and SPSS
version 24. Before conducting the main analyses, we examined whether there were
differences between the groups regarding the sociodemographic variables (age, region,
marital status, educational level, and employment status). We conducted a non-parametric
analysis (Kruskal Wallis Test) to check for differences in age, because the groups differed in
sample size; and Chi-squared Tests to examine differences between the groups in the
categorical variables. Then, we performed the following analyses:

Reliability

Internal consistency. We computed Cronbach’s alpha (a) and McDonald's omega coefficient
(w) for the SS and the FSQ total scales at T1 and T2, using all the participants of the study. We
considered scores above .70 for alpha and omega as satisfactory (45).

Test-Retest reliability. We calculated the intra-class correlation coefficients (ICCs) between
T1 and T2 of the SS, the WPI, and the FSQ total scales, using only the sample of participants
with fibromyalgia. We used a 95% confidence interval, based on a single-rating, absolute-
agreement, two-way mixed-effects model. We used the following ICC values range: poor
(<.50), moderate (.50-.75), good (.75-.90), and excellent agreement (>.90) (46). For this data
analysis, only subjects who participated in the follow-up [n=120, 61.9%] were considered.
Validity

In order to assess convergent validity, we calculated Pearson's correlations between the FSQ
total scale in FM group and the additional instruments (FIQ-R, NPRS, PCS, PVAQ, PHQ-15, SF-
15, BP], and PHQ-9). In order to assess discriminant validity, we conducted two hierarchical

discriminant analyses. The first one considering the score in the FSQ total scale as the
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independent variable and predicting whether participants belonged to the FM group or the
Control group (RA + G). The second one considering only the FM and the AR groups and
examining whether the FSQ could discriminate between these samples. In both analyses, we
introduced age, educational level, and marital and employment status as control variables in
the first step of the model. Then, we introduced the FSQ total score in the second step and
examined whether the accuracy of the model was improved by the inclusion of this variable,
once the covariables had been controlled for. Before conducting the analyses, categorical
variables with more than two categories were transformed into dummy variables. For marital
status the baseline category was “Married/Live-in partner”; for educational level the baseline
category was “high-school education or less”, and for employment status the baseline
category was “being working” (see Table 1). Following Huberty’s suggestions (47) we
calculated the discriminant function with half of the sample, and then cross-validated these
results with the other half of the sample. The levels of accuracy reported are the ones
calculated during the cross-validation phase.

Cut-off score, sensitivity, and specificity

We conducted receiver operating characteristic curve (ROC, 48) in order to determine the
Area Under the Curve (AUC) and the best FSQ total scale cut-off score. In order to calculate
the FSQ total scale Adjusted AUC (AAUC), we conducted Covariate-Adjusted ROC (49)
controlling for age, educational level, and marital and employment status. Finally, we
examined the sensitivity and specificity for the FSQ modified 2010 preliminary criteria for
FM recommended by Wolfe et al. (11), that is presenting a WPI score = 7 and a SS score = 5
or presenting a WPI score equal to 3-6 and a SS score = 9, as well as presenting these

symptoms for at least three months.
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Sample size calculation. The sample size needed for the abovementioned analyses was calculated
a priori. First, we used the program EPIDAT 4.2. (50) to determine the sample needed to calculate
sensitivity and specificity. For that, we used the values reported by Wolfe et al (11), that is 96,6%
of sensitivity and 91.8% of specificity, with a ratio of sick vs no sick of 1, an absolute precision of
5% and a confidence interval of 95%. The results of these analyses indicated that we needed 233
participants in total (117 in the fibromyalgia group and 116 in the non-fibromyalgia group). Then
we used the software GPower 3.1. (51) to calculate the sample size needed for the discriminant
analyses, using the following parameters: a medium size effect of f2V =.0625, with an alpha level
= .05, and power = .80. The results indicated that we needed a total sample of 128. Then, we used
the program MedCalc (52) to calculate how many participants we needed to conduct the Roc curve.
The result of these analyses showed that for an alpha of .01 and a beta (probability of type two
error) of .01, with an area under the curve of .70, a null hypothesis value of .05, and a ratio of
sample size in negative/positive groups equal to 1, we required 182 participants in total, 91 in each
group. The specificity and sensitivity analyses were the ones requiring a higher sample size (233
in total). Nonetheless, we recruited a larger sample of participants (the total sample size used for
statistical analyses was 407, FM= 194, RA= 96, G=117). The reason was that we were
simultaneously recruiting participants with research purposes other than the ones reported in the
present manuscript. In this way we a priori assure we had the power we needed to perform our
statistical analyses.

Results

We present the demographics and clinical characteristics of the sample in Table 1 and 2. The
descriptive statistics of each instruments for each group are described in Table 3. The sample

was mainly composed of middle age women, from Chile’s capital Santiago (84.3%),



272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

predominantly married/live-in partner (58%), with a full/part time employment (50.9%)
and a high school education level or less (36.6%).

Significant differences were found between the groups in the mean age of the participants,
RA being the oldest group and G the youngest one. The groups also significantly differed in
marital status, educational level, and employment status (See Table 1).

Participants with FM presented an average of 7.46 years with pain and 3.61 years since their
diagnosis. They had a significantly higher score in the FSQ total scale (F[2, 404] =181.99, p
<.0001), Symptom Severity Scale (SS) (F[2, 404] =86.01, p <.0001), Widespread Pain Scale
(F[2,404]=177.86, p <.0001) and consumption of antidepressants (92.5%) than other groups
(7.5%) (See Table 2). The most frequently used antidepressant type was serotonin and
norepinephrine reuptake inhibitors (SNRIs, 67.9%).

Reliability.

Internal consistency reliability. FSQ total scale indicates excellent to good internal consistency
at T1 (a= .91, w= 91) and T2 (a= .78, w= .78). However, SS only shows good internal
consistency at T1 (a= .74, w=.76) but a questionable internal consistency at T2 (a= .60, w=
.62).

Test-Retest reliability. The SS showed moderate test-retest reliability (ICC = .65 [.53- .74]),
while the WPI (ICC= .75 [.66-.82]) and PSD (ICC=.79 [.72-.85]) showed good test-retest
reliability.

Validity.

Convergent validity. Correlations between PSD and other measures were mostly medium to
large and statistically significant (See Table 3, SDC 3, descriptive statistics of the instruments

used). There were large and positive correlations with the PHQ-15 (r=.62, p<.0001), the FIQ-
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R (r=.60, p<.0001), and the NPRS (r=.51, p<.0001). The PSD showed medium and positive
correlations with the PHQ-9 (r=.49, p<.0001), the BPI-PI (r=.47, p<.0001), and the PCS (r=.31,
p<.0001); and an inverse and medium association with the SF-12 (r=-.46, p<.0001). Finally,
related to PVAQ, it presented a small and positive correlation (r=.22, p=.002).

Discriminant validity. The results of the hierarchical discriminant analysis conducted to
predict whether participants belong to the FM or Control group (RA+G) showed that there
were significant mean differences between the groups in the predictors ‘FSQ total score’
(Wilk’s A =.612, p<.0001) and ‘being widowed’ (Wilk’s A =.963, p=.006). In the first step, when
only the control variables were included in the analyses, the linear equation significantly
predicted group membership (Wilk’s A =.883, @2 (11) = 24.36, p=.011), accounting for 11.6%
of between-group variability. The relative contribution of each of the control variables is
reported in the structure matrix presented in Table 4. A loading higher than .30 is considered
as the cut-off between important and less important variables (53). The variable with the
higher contribution to the equation was being married/live-in partner versus being
widowed, followed by being working versus being a student, being working versus being
retired, being working versus being in medical leave, having high-school education or less
versus having technical studies, and being married/live-in partner versus being single.
Namely, being married/live-in partner (when compared with those widowed and single),
being a student (instead of a worker), and being working (instead of retired) were variables
inversely associated with having FM; whereas being working (versus in medical leave) and
having a high-school education or less were directly associated with having FM. The
classification accuracy was 56.7%. When the FSQ total score was introduced in the second

step, the model significantly improved (Wilk’'s A = .561, B2 (12) = 113.37, p <.0001)
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accounting for a higher between-group variability (44%) and showing a classification
accuracy of 81.3%. The relative contribution of each of the control variables is reported in the
structure matrix presented in Table 4. Only the FSQ total score significantly contributed to
the linear equation (r =.90).

The results of the hierarchical discriminant analysis conducted to predict whether
participants belonged to the FM or the AR group showed that there were significant
differences between the group in the following predictors: mean FSQ total score (Wilk’s
A=.721, p<.0001), being married/living-in partner versus being widowed (Wilk's A=.923,
p=.001), being working versus retired (Wilk's A=.952, p=.008), age (Wilk’'s A=.955, p=.010),
having high-school education or less versus technical school education (Wilk's A=.961,
p=.018), and being married/living-in partner versus being single (Wilk’s A=.973, p=.048). In
the first step, when only the control variables were included in the analyses, the linear
equation significantly predicted group membership (Wilk’s A = .795, B2 (11) = 31.59, p
=.001), accounting for 20.5% of the between group variability. The relative contribution of
each of the control variables is reported in the structure matrix presented in Table 4. The
predictors that presented a cutoff score higher than .30 were: being married/live-in partner
versus being widowed, followed by being working versus retired, age, having high-school
education or less versus technical school education, and being married/living-in partner
versus being single, respectively. Specifically, the age, being married (when compared with
those widowed or retired), being working (instead of retired) was inversely associated with
being a member of the FM group; whereas having high-school education (versus technical
school education) was directly associated with being a member of the FM group. The

classification accuracy was 62.1%. When, the FSQ total score was introduced in the second
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step, the model significantly improved (Wilk's A =.573, @12 (12) =76.37, p<.0001) accounting
for a higher between group variability (42.8%) and showing a significantly higher
classification accuracy of 71.7%. The relative contribution of each of the control variables is
reported in the structure matrix presented in Table 4. Only the FSQ total score significantly
contributed to the linear equation (r =.72).

Cut-off score, sensitivity, and reliability. ROC curves showed that the FSQ total scale as a
predictor for the classification to the groups (FM and control [RA + G]) had a very good
performance to discriminate the presence versus absence of fibromyalgia (AUC=.88; 95%ClI:
.84-.91), and a Covariate Adjusted ROC showed an almost identical result, (AAUC=.88 :95%CI:
.85-.92) (see Figure 1). The best cutoff that maximizes (sensitivity + specificity) is 17 (see
Table 5), resulting in sensitivity .89 (95% CI: .84-.93), specificity .75 (95% CI: .69-.80),
Positive Predictive Value (PPV) .76, Negative Predictive Value (NPV) .88, Positive Likelihood
Ratio (PLR), 3.50, and Negative Likelihood Ratio (NLR) .15.

When using the modified 2010 ACR preliminary criteria for fibromyalgia (11) to classify the
patients, instead of the FSQ total score, the level of sensitivity was high (92.8%; 95% CI:.88-
.96) and the level of specificity was adequate (63.4%; 95% CI: .57-.70). Nonetheless, FSQ
specificity was higher in G group (77.8%; 95% CI: .69-.85) than the RA group (45.8%; 95%
Cl: .36-.56).

Discussion

The present study showed acceptable reliability and validity for the FSQ as a fibromyalgia
diagnostic instrument. PSD (total scale) and WPI presented good performance, especially
regarding test-retest reliability, which indicated consistent answers through time. In addition,

in line with our expectations, participants with FM presented higher SS, WPI and FSQ total
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scale scores than participants in the control groups. Furthermore, the FSQ showed good
convergent validity, as it presented positive and large correlations with the other measures.
Mainly, the PSD was associated with somatic symptom severity, fibromyalgia impact, and pain
intensity. Similar results were observed in previous validations (e.g. 19, 25), which provides
more evidence of the impairment that physical and psychosocial symptoms of FM elicit on
patients.

Despite this, it is important to consider the difference of results between the scales, as SS did
not perform as well as the others scales, decreasing in .14 its internal consistency at T2 [a=
.60, w=.62] and getting a moderate test-retest reliability [ICC .62]. One explanation may be
that some of the participants were first interviewed after receiving their first consultation for
FM with a rheumatologist, and then interviewed again two weeks after starting a new medical
treatment. Therefore, symptoms’ improvement may be responsible for the lower internal
consistency at T2 and the moderate test-retest reliability. Furthermore, the first
rheumatologist assessment itself (and not only the medical treatment) can produce an initial
effect in the symptoms, which could be affecting the stability of the SS scores. An alternative
explanation is that nine of the 12 scores of the SS explore symptoms experienced during the
last week, which usually fluctuate overtime. Although most measures show stability over
time, SS variations at test-retest must be understood considering FM’s dynamic nature.
When compared with our gold standard (rheumatologist diagnosis), the modified 2010 ACR
preliminary criteria for FM (11) (WPI 2 7 and SS = 5 or WPI 3-6 and SS = 9) showed greater
sensitivity (92.8) but lower specificity (63.4) than the FSQ total score (.89 and .75
respectively). The high sensitivity found in the modified 2010 ACR preliminary criteria and

the FSQ total score shows that this instrument can correctly identify FM subjects. The FSQ
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total score presented better specificity properties, and a better balance between sensitivity
and specificity, than the modified 2010 ACR preliminary criteria (11).

The best cut-off score that maximizes sensitivity and specificity properties of the FSQ was 17
for the Chilean version, which is higher than the recommended by Wolfe et al. (11).
Considering that patients with FM are a heterogeneous group, a possible explanation for the
different cutoff scores can be cross-cultural differences, a trend that has also been reported
by other studies (e.g. 21-22). It must also be considered that some longitudinal studies of
patients with FM have shown fluctuations around the cutoff points (54-55). The presence of
FM subgroups or clusters have been suggested, based on variations in pain and other
symptomatology (14, 56), that might cause significant differences in the way patients
experience and report the syndrome, especially in terms of psychosocial factors. As FM is still
a highly complex condition, and diagnosis and assessment criteria keep being developed, FSQ
has some limitations as well. For example, the fact that it is almost completely reliant on
symptoms, and doesn’t include the assessment of mechanistic factors (57-58), which could
be a necessary change, as central sensitization is a core pathophysiological factor in FM
diagnosis and assessment (2, 59-60).

FSQ is a fast self-administered, easy to understand questionnaire. Some advantages of our
study are that this is the first validation of FSQ in Latin America. This is relevant given cultural
differences may affect pain experiences. In addition, we studied an adequate sample size,
controlled for differences in sociodemographic variables, and were able to follow up subjects,
which is a critical aspect when assessing FM, as it is a dynamic condition with significant

changes in symptomatology and presentation over time.
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This study, however, presents some limitations. First, diagnosis was provided by the
physicians attending the participants, and the research team did not conduct any standard
healthcare professional examination as part of the research procedure. Nonetheless, we
specifically asked the physicians to confirm that the patients with FM did not present RA, and
vice versa. In spite of this, fibromyalgia could eventually be present among patients with RA,
especially if we take into account that until recently, the diagnosis of FM was ruled out when
the participant presented another inflammatory disease that could be otherwise explaining
the pain (11). This could have impacted our cut-off score for fibromyalgia diagnosis and be
partially explaining why our cut off score (217) was higher than the one previously reported
in other countries (=13). This potential co-ocurrence of FM and RA may have also affected the
results of our discriminant analyses. Finally, this could also at least partially explain the low
specificity found for the FSQ modified ACR 2010 preliminary diagnosis criteria recommended
by Wolfe et al. (11) when using the participants with RA as the comparison group. Replicating
our results in future studies in which this comorbidity is more rigorously controlled as well
as in studies comparing the specificity and sensitivity of the FSQ using other chronic pain
conditions as the comparative group is needed. Despite this limitation, this is the first study
in which the validity of the FSQ is examined separating RA in a single group. In previous
studies, the comparison non-fibromyalgia group generally comprises RA patients as well as
patients with other pain disorders such as osteoarthritis (OA). However, the proportion of
patients with noninflammatory chronic pain diagnoses such as OA (which frequently affects
only a few joints and does not produce fatigue) is usually much higher than the proportion of
patients with RA. Therefore, it is possible that in future studies using a comparison group

comprising only patients with RA, the cutoff scores could be higher than the reported until
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now in the literature. In this sense, our findings contribute to the literature by providing for
the first time data regarding the validity of the FSQ to discriminate between patients with FM
and patients with RA, and suggest that the ability of the test to discriminate between FM and
RA may be lower than the ability to discriminate FM amongst other chronic pain diagnoses.
Second, we considered the FM diagnosis performed by a physician as the gold standard and,
therefore, our findings are subject to the same limitations and controversies that nowadays
surround the FM diagnosis. In this sense, we agree with Galvez-Sanchez & Reyes del Paso (61)
in that the current lack of clear consensus regarding the concept and diagnosis of FMS
amongst medical professionals remains, and that complaints from health professionals and
patients about the way the disease is diagnosed continue. Third, usually in studies analyzing
test-retest reliability, not all the participants, but a subsample is contacted. As such, we did
not invite all the study participants to complete the second assessment aimed to assess the
FSQ test-retest reliability. Nonetheless, one limitation of the present research is that we did
not adequately register how many participants were finally contacted for the test-retest and,
therefore, we do not know which was the dropout rate for the second assessment. In case that
the dropout was higher than 20%, the external validity of our results would have been
compromised. However, although we do not have reasons to think that the dropout rate of
our study was higher than the one presented in previous research, our results regarding the
test-retest reliability of the FSQ must be taken with caution. In spite of this constraint, only
two previous studies have examined the test-retest reliability of the FSQ (19, 24), and unlike
our study, both of them have the limitation of having used Pearson’s correlations - instead of
intraclass correlation - to assess this type of reliability, which is not appropriate (62).

Therefore, despite our limitations, our study provides results about the reliability of the FSQ
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that are not available in the current literature and overcomes the limitations of these two
previous studies. Conducting more rigorous studies assessing the retest-retest reliability of
the FSQ is in the future is indeed essential. As FM symptom variations are expected, it is
important to have strong longitudinal reports to be able to capture the dynamics of the pain
experience. Another limitation of the present study is that two of the questionnaires used to
assess the FSQ convergent validity (i. e. the PHQ-15 and the interference subscale of the BPI)
had been previously validated in Spain, but not in Chile. Furthermore, although the construct
validity and reliability of two of the scales (the FIQ-R and the PVAQ) have been previously
examined using the same sample as in the present research, the convergent validity of these
two instruments remains to be conducted in Chile. Although these four instruments showed
adequate reliability in the present sample, the results regarding the convergent validity using
these questionnaires should be taken with caution and further studies about the convergent
validity of these questionnaires need to be conducted. In addition, as the majority of the
studies conducted about the validity of FSQ, participants were not community subjects, which
might have limited the generalizability of our results. Moreover, we did not include patients
from other settings, such as primary care. Furthermore, we recruited only female patients, so
the results cannot be generalized to men with FM. Besides, discriminant analyses were
performed using patients with RA and participants without chronic pain and, did not include
patients with other diagnoses (such as osteoarthritis, spondyloarthropathies,
polyneuropathy, etc.); therefore, the discriminant value of the test is limited only for patients
with RA. Studies including participants with other pain diagnoses should be conducted in the

future. It is also important to consider variations in T1 and T2 assessments, as they had
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different conditions (e.g. T1 involved a face-to-face interview, while T2 was conducted over
the phone).

In conclusion, the Chilean version of the FSQ has shown good psychometric properties. It is a
useful tool in clinical settings to assist in FM diagnosis and symptomatology assessment.
Setting a cutoff score of = 17 appears to be the most effective approach in Chilean population.
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Figure 1. Receiver operating characteristic curve (ROC) for the FSQ total scale as a
predictor for the classification to the groups (FM and control [RA + G]). Area Under
the Curve (AUC) =.88; 95%CI: .84-.91). Covariate Adjusted ROC (AAUC= .88 :95%CI:
.85-.92). FM = Fibromyalgia; RA = Arthritis Rheumatoid; and G = Attended at the

Gynecologist.
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Psychometric properties of the Fibromyalgia Survey Questionnaire (FSQ) in Chilean
women with fibromyalgia
Abstract

Objective: to evaluate the psychometric properties of the Chilean version of the FSQ.
Methods: Women with fibromyalgia (FM, n = 214), women with rheumatoid arthritis (RA, n=
97), and women without chronic pain (attended at the Gynecologist, G, n = 117) from the Red
Salud UC-Christus (Santiago, Chile) participated. Women with FM completed the Fibromyalgia
Survey Questionnaire; Fibromyalgia Impact Questionnaire Revised; Numerical Pain Rating
Scale; Pain Catastrophizing Scale; Pain Vigilance and Awareness Questionnaire; Patient Health
Questionnaire-15; and Short-Form Health Survey. Two weeks later, they completed the FSQ
again by phone (n=120). Results: the FSQ total scale showed excellent to good internal
consistency at T1 (a= .91, w=.91) and T2 (a= .78, w=.78) and good test-retest reliability
(ICC=.79; 95%CI: .72-.85). It showed medium to large correlations with the other measures.
Discriminant analysis between FM group and Control group (RA and G) revealed that the FSQ
total scale reached a classification accuracy of 81.3%. ROC curve (AAUC=.88; 95%ClI: .85-.92)
showed that the best FSQ cutoff was 17, resulting in sensitivity 89% (95%Cl:.84-.93) and
specificity 75% (95%CI:.69-.80). Considering the FM diagnosis performed by a
rheumatologist as the gold standard, sensitivity and specificity of the modified 2010 ACR
preliminary criteria for FM were 92.8% (95%CI:.88-.96) and 63.4% (95%CI:.57-.70),
respectively. Conclusion: the Chilean version of the FSQ presents good psychometric
properties and is a useful tool in clinical settings to assist in FM diagnosis and
symptomatology assessment. A cutoff score of = 17 appears to be the most appropriated for

Chilean population.
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Introduction

Fibromyalgia (FM) is a disorder, characterized by chronic, generalized musculoskeletal pain,
and the presence of other psychosomatic, cognitive, and neurological symptoms (1-3). It may
be difficult to diagnose, given that it is highly comorbid with several rheumatic, neurological,
and psychiatric conditions (4-7) and that its symptoms overlap with the symptoms of these
conditions (4, 8-9). In 2010, the American College of Rheumatology (ACR) adapted the FM
diagnostic criteria (3) by changing the focus from physical pain, to FM’s multidimensional
nature. Based on these changes, the Fibromyalgia Survey Questionnaire (FSQ) was developed,
which has shown to be useful to diagnose FM in epidemiological and clinical studies (10-11).
The FSQ consists of two scales: The Widespread Pain Index (WPI) and the Symptom Severity
Scale (SS). The WPI consists of a list of 19 non-articular regions in which patients indicate
whether they have had pain or tenderness. WPI scores range from 0-19. The SS assesses the
extent and intensity in which patients experience six core symptoms: sleep disturbance,
fatigue, cognitive problems, headaches, abdominal pain or cramps, and depression. SS scores
range from 0 to 12. The sum of WPI and SS constitutes the FSQ total Scale (also referred as
the Polysymptomatic Distress Scale, PSD), which not only allows establishing a FM diagnosis
(Score 0-31; cut-off score = 13), but also assessing the intensity and symptomatic severity of
the disorder (3, 11-13). Thus, FM can be studied on a dimensional or continuum scale,
allowing further exploration of the syndrome (8, 14-16). FM diagnosis is made when the
following conditions are met: 1) Generalized pain, defined as pain in at least 4 or 5 regions, is

present; 2) Symptoms have been present at a similar level for at least 3 months; 3) WPl > 7
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and SS = 5 or WPI= 4-6 and SS = 9. Currently, a FM diagnosis is valid irrespective of other
diagnoses, and it does not exclude the presence of other illnesses (17); however, we started
participants’ recruitment before this criterion was stablished and, therefore, participants
with other illnesses were excluded in the present research. Conditions 1, 2, and 3 can be
assessed by FSQ (11), which works as a screening tool. Nonetheless, in order to confirm the
diagnosis, differential diagnosis performed by a specialist is needed. Therefore, the FSQ is not
meant to replace or remove the use of other resources or diagnostic criteria, but rather; it can
be understood as an alternative method to support early diagnosis and treatment of FM in
various clinical contexts, and at a longitudinal level (3,11).

So far, the FSQ has been validated in Canadian (18), French (19), American (20), Japanese
(21), Iranian (22-23), Turkish (24), and Spanish populations (25). It has shown acceptable
levels of sensitivity (with ranges from 64% to 96%), specificity (ranging from 60% to 100%),
reliability (with o ranges between .60 and .85), and validity (significant correlation
coefficients with different questionnaires, such as FIQ-R, PHQ, and SF-12).

Despite the fact that the FSQ has shown to be useful to diagnose FM in epidemiological and
clinical studies, and have been validated in many countries, no previous studies have
examined the psychometric properties of the FSQ in Chile. Furthermore, cut-off scores for
Chilean population are not available yet. Therefore, in our study, we aimed to evaluate the
psychometric properties of the Chilean version of the FSQ. Namely, we assessed its reliability,
(internal consistency and test-retest reliability), and discriminant validity. We also calculated
the best FSQ cutoff score for this population and assessed its sensitivity and specificity.
Materials and Methods

Study design and participants



91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

Adult women with FM (n = 214) and women with Rheumatoid Arthritis (RA, n= 97) that
attended Red Salud UC-Christus (Santiago, Chile) participated in the present study.
Additionally, adult women without chronic pain attending the Gynecology Unit of the same
institution participated (G, n = 117). Exclusion criteria were being pregnant, presence of
cancer, systemic vascular disease, mild to severe neurological problems, inflammatory
rheumatic diseases, and comorbidity between FM and RA. A total of 431 subjects were
recruited in the study. From this sample, 19 FM were excluded due to exclusion criteria, and
5 (FM =1, RA= 1, G= 3) were excluded due to FSQ not being completed. As a result, a total
sample of 407 (FM= 194, RA= 96, G=117) subjects were used for statistical analysis.
Instruments

Fibromyalgia Survey Questionnaire (FSQ) (11). The FSQ assesses the main FM symptoms
according to the 2010 ACR preliminary diagnostic criteria (3). The elaboration of this
instrument implied the modification of these preliminary criteria so that the diagnosis can
be based on the symptoms self-reported by the patients (11). The Spanish version of the test
(25) was adapted to be used in Chilean population.

Fibromyalgia Impact Questionnaire, revised version (FIQ-R) (26). The FIQ-R comprises 21
items in a 0-10 rating scale, which assesses physical functioning and FM symptom severity. It
has three subscales (Functioning, Pain Impact, and Symptom Severity). Functioning scale
includes nine items, assessing difficulty performing different daily activities. Pain impact
scale consists of two items related to FM general impact. Finally, Symptom Severity scale has
10 items involving symptoms commonly reported by FM patients. A total score of the
questionnaire can also be computed. The Spanish version of this questionnaire possesses

adequate psychometric properties (27). We assessed whether this version of the
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questionnaire was considered appropriate by Chilean patients using the sample of the
present research (see method section). The Chilean version of this instrument showed
adequate construct validity, internal consistence (w= .96 for the total score) and test-retest
reliability (ICC =.90) (28).

Numerical Pain Rating Scale (NPRS) (29). It consists of four numeric scales ranging from 0-
10, assessing pain intensity at the time of the interview, as well as the worst, the slightest and
the average pain experienced during the week.

Pain Catastrophizing Scale (PCS) (30). It is the most frequently used instrument to assess
pain-related catastrophic thoughts and emotions. It includes 13 self-report items in a Likert
scale (ranging from zero to four), comprising three subscales: Rumination, Magnification, and
Hopelessness. A total score can also be calculated. Its Spanish version possesses adequate
psychometric properties (31). Furthermore, it has been previously validated in Chile in two
samples of pregnant women (32, 33). In the present sample, we assessed whether the
previous Chilean version of the questionnaire was considered appropriate by Chilean
patients with FM (see method section). Further analyses conducted with this sample
indicated that this instrument showed appropriated construct validity, internal consistency
(Cronbach alpha was .94 for total PCS score), and test-retest reliability (ICC was .84) (34).
The Pain Vigilance and Awareness Questionnaire (PVAQ) (35). This instrument evaluates pain
hypervigilance. It consists of nine items rated from zero to five and organized in two
subscales: Active Vigilance and Passive Awareness. The psychometric properties of this scale
are adequate. A total score of the questionnaire can also be calculated. We also assessed
whether the Spanish version of this questionnaire was considered appropriate by Chilean

patients using the present sample (see method section). Preliminary analyses of the Chilean
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version of this instrument showed acceptable construct validity, internal consistency
(Cronbach alpha was .78 for the total score), and test retest reliability (ICC =.83) (36).
Patient Health Questionnaire-15 (PHQ-15) (37). The PHQ-15 is a somatic symptom subscale
that assesses the presence of physical problems during the last 4 weeks. It comprises 15
items, rated from zero-two. Patients can be classified in four categories according to symptom
severity: (scores = 0-4), low (scores = 5-9), medium (scores = 10-14), and high (scores = 15-
30). The Spanish version was used (38), which has adequate psychometric properties. We
also assessed whether the Spanish version of this questionnaire was considered appropriate
by Chilean patients using the present sample (see method section). In the present sample, the
internal consistency of the PHQ-15 was w=.78.

Short-Form Health Survey (SF-12) (39). It is a quality of life questionnaire which appraises
degree of well-being and functional ability. It is a shorter version of the SF-36. It consists of
12 items related to eight dimensions (Physical Function, Social Function, Physical Role,
Emotional Role, Mental Health, Vitality, Bodily Pain, and General Health). We used the Chilean
version of this questionnaire, which possess good psychometric properties (40). In the
present sample, the internal consistency of the SF-12 was w=.86.

Brief Pain Inventory Interference subscale (BPI-IS) (41). It assesses the degree of pain
interference in daily life. [t comprises seven items rated from zero to ten, assessing different
areas: General Activity, Mood, Walking Ability, Normal Work, Relationships with other people,
Sleep, and Enjoyment of Life. In the present study, we used the Spanish version of this
questionnaire, which have shown adequate reliability and validity (42). Whether the Spanish

version of this questionnaire was considered appropriate by Chilean patients was also
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examined using the present sample (see method section). In the present sample, the internal
consistency of this subscale was w=.91.

Patient Health Questionnaire-9 (PHQ-9) (43). It assesses the presence of depressive symptoms
in the last 2 weeks, according to the DSM-IV criteria. It consists of nine items, rating level of
severity (zero to three). According to the obtained score and referred symptoms, diagnostic
categories can be identified, as well as symptomatology type and severity, including: Major
Depressive Syndrome, Other Depressive Syndrome, Positive Depressive Symptoms, and
Negative Depressive Symptoms. The Chilean validated version was used in this study (44). In
the present sample, the internal consistency of the PHQ-9 was w=.84.

Procedure

This study was approved by the Medicine Scientific Ethics Committee from the Pontificia
Universidad Catoélica de Chile (protocol number 16-210). In order to assess whether the
Spanish version of the questionnaire was considered appropriate by Chilean patients, before
collecting the study sample, this version of the scale, as well as other instruments not yet
validated in Chile at the moment of the study in patients with FM (namely the PCS, FIQ-R, the
PVAQ, the PHQ-15, and the BPI-IS) were applied to ten Chilean women with FM that were
attending the rheumatology unit of the Centro Médico San Joaquin, which is part of Red Salud
UC Christus. They were asked to indicate whether the items of these questionnaires were
comprehensible, and the wording was clear to Chilean speakers. They could openly suggest
any changes in the wording they deemed necessary to improve the scale. All items were
considered comprehensible for all the participants. Similarly, they indicated that the items

were worded in a way that they were adequate for its use in Chilean population, and no
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changes were suggested. We did not consider these data in the statistical analyses conducted
in order to assess the psychometric properties of the FSQ.

Participants with FM and participants with RA were invited to participate in the study by a
research assistant when they were waiting to be attended by their rheumatologist.
Additionally, FM cases were identified using a computer-based system that sent weekly
notices of subjects with a diagnosis of fibromyalgia in electronic clinical notes. Furthermore,
flyers and banners were placed in the rheumatology clinic waiting room with contact
information when a research assistant was not present. We confirmed participants diagnoses
by asking participants’ physicians. Furthermore, we specifically asked the physicians to
double-check that those patients with FM did not present RA, and vice versa. If the doctor
was not available to confirm her patients diagnoses, we verified it using clinical records.
Women without chronic pain were invited to participate while they were waiting to be
attended by their gynecologist. The research assistant explained the purpose of the study and
obtained written informed consent to participate as well as to publish the results of the study.
Then, she asked participants to complete the questionnaires. Participants with FM completed
the full battery of questionnaires, while participants with RA and participants without
chronic pain only completed the FSQ, the NPRS, and some questions regarding clinical and
sociodemographic characteristics. When a participant reported having vision or reading
problems that prevented them to fill the questionnaires, they received help from the research
assistant to complete them. In order to examine test-retest reliability of the FSQ, we asked
participants with FM to complete this questionnaire again, this time by phone, two weeks

later.
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Statistical analysis

Psychometric properties of the FSQ were assessed using R-Statistical version 3.5.1 and SPSS
version 24. Before conducting the main analyses, we examined whether there were
differences between the groups regarding the sociodemographic variables (age, region,
marital status, educational level, and employment status). We conducted a non-parametric
analysis (Kruskal Wallis Test) to check for differences in age, because the groups differed in
sample size; and Chi-squared Tests to examine differences between the groups in the
categorical variables. Then, we performed the following analyses:

Reliability

Internal consistency. We computed Cronbach’s alpha (a) and McDonald's omega coefficient
(w) for the SS and the FSQ total scales at T1 and T2, using all the participants of the study. We
considered scores above .70 for alpha and omega as satisfactory (45).

Test-Retest reliability. We calculated the intra-class correlation coefficients (ICCs) between
T1 and T2 of the SS, the WPI, and the FSQ total scales, using only the sample of participants
with fibromyalgia. We used a 95% confidence interval, based on a single-rating, absolute-
agreement, two-way mixed-effects model. We used the following ICC values range: poor
(<.50), moderate (.50-.75), good (.75-.90), and excellent agreement (>.90) (46). For this data
analysis, only subjects who participated in the follow-up [n=120, 61.9%] were considered.
Validity

In order to assess convergent validity, we calculated Pearson's correlations between the FSQ
total scale in FM group and the additional instruments (FIQ-R, NPRS, PCS, PVAQ, PHQ-15, SF-
15, BP], and PHQ-9). In order to assess discriminant validity, we conducted two hierarchical

discriminant analyses. The first one considering the score in the FSQ total scale as the



226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

independent variable and predicting whether participants belonged to the FM group or the
Control group (RA + G). The second one considering only the FM and the AR groups and
examining whether the FSQ could discriminate between these samples. In both analyses, we
introduced age, educational level, and marital and employment status as control variables in
the first step of the model. Then, we introduced the FSQ total score in the second step and
examined whether the accuracy of the model was improved by the inclusion of this variable,
once the covariables had been controlled for. Before conducting the analyses, categorical
variables with more than two categories were transformed into dummy variables. For marital
status the baseline category was “Married/Live-in partner”; for educational level the baseline
category was “high-school education or less”, and for employment status the baseline
category was “being working” (see Table 1). Following Huberty’s suggestions (47) we
calculated the discriminant function with half of the sample, and then cross-validated these
results with the other half of the sample. The levels of accuracy reported are the ones
calculated during the cross-validation phase.

Cut-off score, sensitivity, and specificity

We conducted receiver operating characteristic curve (ROC, 48) in order to determine the
Area Under the Curve (AUC) and the best FSQ total scale cut-off score. In order to calculate
the FSQ total scale Adjusted AUC (AAUC), we conducted Covariate-Adjusted ROC (49)
controlling for age, educational level, and marital and employment status. Finally, we
examined the sensitivity and specificity for the FSQ modified 2010 preliminary criteria for
FM recommended by Wolfe et al. (11), that is presenting a WPI score = 7 and a SS score = 5
or presenting a WPI score equal to 3-6 and a SS score = 9, as well as presenting these

symptoms for at least three months.
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Sample size calculation. The sample size needed for the abovementioned analyses was calculated
a priori. First, we used the program EPIDAT 4.2. (50) to determine the sample needed to calculate
sensitivity and specificity. For that, we used the values reported by Wolfe et al (11), that is 96,6%
of sensitivity and 91.8% of specificity, with a ratio of sick vs no sick of 1, an absolute precision of
5% and a confidence interval of 95%. The results of these analyses indicated that we needed 233
participants in total (117 in the fibromyalgia group and 116 in the non-fibromyalgia group). Then
we used the software GPower 3.1. (51) to calculate the sample size needed for the discriminant
analyses, using the following parameters: a medium size effect of 2V =.0625, with an alpha level
= .05, and power = .80. The results indicated that we needed a total sample of 128. Then, we used
the program MedCalc (52) to calculate how many participants we needed to conduct the Roc curve.
The result of these analyses showed that for an alpha of .01 and a beta (probability of type two
error) of .01, with an area under the curve of .70, a null hypothesis value of .05, and a ratio of
sample size in negative/positive groups equal to 1, we required 182 participants in total, 91 in each
group. The specificity and sensitivity analyses were the ones requiring a higher sample size (233
in total). Nonetheless, we recruited a larger sample of participants (the total sample size used for
statistical analyses was 407, FM= 194, RA= 96, G=117). The reason was that we were
simultaneously recruiting participants with research purposes other than the ones reported in the
present manuscript. In this way we a priori assure we had the power we needed to perform our
statistical analyses.

Results

We present the demographics and clinical characteristics of the sample in Table 1 and 2. The
descriptive statistics of each instruments for each group are described in Table 3. The sample

was mainly composed of middle age women, from Chile’s capital Santiago (84.3%),
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predominantly married/live-in partner (58%), with a full/part time employment (50.9%)
and a high school education level or less (36.6%).

Significant differences were found between the groups in the mean age of the participants,
RA being the oldest group and G the youngest one. The groups also significantly differed in
marital status, educational level, and employment status (See Table 1).

Participants with FM presented an average of 7.46 years with pain and 3.61 years since their
diagnosis. They had a significantly higher score in the FSQ total scale (F[2, 404] =181.99, p
<.0001), Symptom Severity Scale (SS) (F[2, 404] =86.01, p <.0001), Widespread Pain Scale
(F[2,404]=177.86, p <.0001) and consumption of antidepressants (92.5%) than other groups
(7.5%) (See Table 2). The most frequently used antidepressant type was serotonin and
norepinephrine reuptake inhibitors (SNRIs, 67.9%).

Reliability.

Internal consistency reliability. FSQ total scale indicates excellent to good internal consistency
at T1 (a= .91, w= 91) and T2 (a= .78, w= .78). However, SS only shows good internal
consistency at T1 (a= .74, w=.76) but a questionable internal consistency at T2 (a= .60, w=
.62).

Test-Retest reliability. The SS showed moderate test-retest reliability (ICC = .65 [.53- .74]),
while the WPI (ICC= .75 [.66-.82]) and PSD (ICC=.79 [.72-.85]) showed good test-retest
reliability.

Validity.

Convergent validity. Correlations between PSD and other measures were mostly medium to
large and statistically significant (See Table 3, SDC 3, descriptive statistics of the instruments

used). There were large and positive correlations with the PHQ-15 (r=.62, p<.0001), the FIQ-
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R (r=.60, p<.0001), and the NPRS (r=.51, p<.0001). The PSD showed medium and positive
correlations with the PHQ-9 (r=.49, p<.0001), the BPI-PI (r=.47, p<.0001), and the PCS (r=.31,
p<.0001); and an inverse and medium association with the SF-12 (r=-.46, p<.0001). Finally,
related to PVAQ, it presented a small and positive correlation (r=.22, p=.002).

Discriminant validity. The results of the hierarchical discriminant analysis conducted to
predict whether participants belong to the FM or Control group (RA+G) showed that there
were significant mean differences between the groups in the predictors ‘FSQ total score’
(Wilk’s A =.612, p<.0001) and ‘being widowed’ (Wilk’s A =.963, p=.006). In the first step, when
only the control variables were included in the analyses, the linear equation significantly
predicted group membership (Wilk’s A =.883, @2 (11) = 24.36, p=.011), accounting for 11.6%
of between-group variability. The relative contribution of each of the control variables is
reported in the structure matrix presented in Table 4. A loading higher than .30 is considered
as the cut-off between important and less important variables (53). The variable with the
higher contribution to the equation was being married/live-in partner versus being
widowed, followed by being working versus being a student, being working versus being
retired, being working versus being in medical leave, having high-school education or less
versus having technical studies, and being married/live-in partner versus being single.
Namely, being married/live-in partner (when compared with those widowed and single),
being a student (instead of a worker), and being working (instead of retired) were variables
inversely associated with having FM; whereas being working (versus in medical leave) and
having a high-school education or less were directly associated with having FM. The
classification accuracy was 56.7%. When the FSQ total score was introduced in the second

step, the model significantly improved (Wilk’'s A = .561, B2 (12) = 113.37, p <.0001)
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accounting for a higher between-group variability (44%) and showing a classification
accuracy of 81.3%. The relative contribution of each of the control variables is reported in the
structure matrix presented in Table 4. Only the FSQ total score significantly contributed to
the linear equation (r =.90).

The results of the hierarchical discriminant analysis conducted to predict whether
participants belonged to the FM or the AR group showed that there were significant
differences between the group in the following predictors: mean FSQ total score (Wilk’s
A=.721, p<.0001), being married/living-in partner versus being widowed (Wilk's A=.923,
p=.001), being working versus retired (Wilk's A=.952, p=.008), age (Wilk’'s A=.955, p=.010),
having high-school education or less versus technical school education (Wilk's A=.961,
p=.018), and being married/living-in partner versus being single (Wilk’s A=.973, p=.048). In
the first step, when only the control variables were included in the analyses, the linear
equation significantly predicted group membership (Wilk’s A = .795, @12 (11) = 31.59, p
=.001), accounting for 20.5% of the between group variability. The relative contribution of
each of the control variables is reported in the structure matrix presented in Table 4. The
predictors that presented a cutoff score higher than .30 were: being married/live-in partner
versus being widowed, followed by being working versus retired, age, having high-school
education or less versus technical school education, and being married/living-in partner
versus being single, respectively. Specifically, the age, being married (when compared with
those widowed or retired), being working (instead of retired) was inversely associated with
being a member of the FM group; whereas having high-school education (versus technical
school education) was directly associated with being a member of the FM group. The

classification accuracy was 62.1%. When, the FSQ total score was introduced in the second
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step, the model significantly improved (Wilk's A =.573, @12 (12) =76.37, p<.0001) accounting
for a higher between group variability (42.8%) and showing a significantly higher
classification accuracy of 71.7%. The relative contribution of each of the control variables is
reported in the structure matrix presented in Table 4. Only the FSQ total score significantly
contributed to the linear equation (r =.72).

Cut-off score, sensitivity, and reliability. ROC curves showed that the FSQ total scale as a
predictor for the classification to the groups (FM and control [RA + G]) had a very good
performance to discriminate the presence versus absence of fibromyalgia (AUC=.88; 95%CI:
.84-.91), and a Covariate Adjusted ROC showed an almost identical result, (AAUC=.88 :95%CI:
.85-.92) (see Figure 1). The best cutoff that maximizes (sensitivity + specificity) is 17 (see
Table 5), resulting in sensitivity .89 (95% CI: .84-.93), specificity .75 (95% CI: .69-.80),
Positive Predictive Value (PPV) .76, Negative Predictive Value (NPV) .88, Positive Likelihood
Ratio (PLR), 3.50, and Negative Likelihood Ratio (NLR) .15.

When using the modified 2010 ACR preliminary criteria for fibromyalgia (11) to classify the
patients, instead of the FSQ total score, the level of sensitivity was high (92.8%; 95% CI:.88-
.96) and the level of specificity was adequate (63.4%; 95% CI: .57-.70). Nonetheless, FSQ
specificity was higher in G group (77.8%; 95% CI: .69-.85) than the RA group (45.8%; 95%
Cl: .36-.56).

Discussion

The present study showed acceptable reliability and validity for the FSQ as a fibromyalgia
diagnostic instrument. PSD (total scale) and WPI presented good performance, especially
regarding test-retest reliability, which indicated consistent answers through time. In addition,

in line with our expectations, participants with FM presented higher SS, WPI and FSQ total
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scale scores than participants in the control groups. Furthermore, the FSQ showed good
convergent validity, as it presented positive and large correlations with the other measures.
Mainly, the PSD was associated with somatic symptom severity, fibromyalgia impact, and pain
intensity. Similar results were observed in previous validations (e.g. 19, 25), which provides
more evidence of the impairment that physical and psychosocial symptoms of FM elicit on
patients.

Despite this, it is important to consider the difference of results between the scales, as SS did
not perform as well as the others scales, decreasing in .14 its internal consistency at T2 [a=
.60, w=.62] and getting a moderate test-retest reliability [ICC .62]. One explanation may be
that some of the participants were first interviewed after receiving their first consultation for
FM with a rheumatologist, and then interviewed again two weeks after starting a new medical
treatment. Therefore, symptoms’ improvement may be responsible for the lower internal
consistency at T2 and the moderate test-retest reliability. Furthermore, the first
rheumatologist assessment itself (and not only the medical treatment) can produce an initial
effect in the symptoms, which could be affecting the stability of the SS scores. An alternative
explanation is that nine of the 12 scores of the SS explore symptoms experienced during the
last week, which usually fluctuate overtime. Although most measures show stability over
time, SS variations at test-retest must be understood considering FM’s dynamic nature.
When compared with our gold standard (rheumatologist diagnosis), the modified 2010 ACR
preliminary criteria for FM (11) (WPI 2 7 and SS = 5 or WPI 3-6 and SS = 9) showed greater
sensitivity (92.8) but lower specificity (63.4) than the FSQ total score (.89 and .75
respectively). The high sensitivity found in the modified 2010 ACR preliminary criteria and

the FSQ total score shows that this instrument can correctly identify FM subjects. The FSQ
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total score presented better specificity properties, and a better balance between sensitivity
and specificity, than the modified 2010 ACR preliminary criteria (11).

The best cut-off score that maximizes sensitivity and specificity properties of the FSQ was 17
for the Chilean version, which is higher than the recommended by Wolfe et al. (11).
Considering that patients with FM are a heterogeneous group, a possible explanation for the
different cutoff scores can be cross-cultural differences, a trend that has also been reported
by other studies (e.g. 21-22). It must also be considered that some longitudinal studies of
patients with FM have shown fluctuations around the cutoff points (54-55). The presence of
FM subgroups or clusters have been suggested, based on variations in pain and other
symptomatology (14, 56), that might cause significant differences in the way patients
experience and report the syndrome, especially in terms of psychosocial factors. As FM is still
a highly complex condition, and diagnosis and assessment criteria keep being developed, FSQ
has some limitations as well. For example, the fact that it is almost completely reliant on
symptoms, and doesn’t include the assessment of mechanistic factors (57-58), which could
be a necessary change, as central sensitization is a core pathophysiological factor in FM
diagnosis and assessment (2, 59-60).

FSQ is a fast self-administered, easy to understand questionnaire. Some advantages of our
study are that this is the first validation of FSQ in Latin America. This is relevant given cultural
differences may affect pain experiences. In addition, we studied an adequate sample size,
controlled for differences in sociodemographic variables, and were able to follow up subjects,
which is a critical aspect when assessing FM, as it is a dynamic condition with significant

changes in symptomatology and presentation over time.
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This study, however, presents some limitations. First, diagnosis was provided by the
physicians attending the participants, and the research team did not conduct any standard
healthcare professional examination as part of the research procedure. Nonetheless, we
specifically asked the physicians to confirm that the patients with FM did not present RA, and
vice versa. In spite of this, fibromyalgia could eventually be present among patients with RA,
especially if we take into account that until recently, the diagnosis of FM was ruled out when
the participant presented another inflammatory disease that could be otherwise explaining
the pain (11). This could have impacted our cut-off score for fibromyalgia diagnosis and be
partially explaining why our cut off score (217) was higher than the one previously reported
in other countries (=213). This potential co-ocurrence of FM and RA may have also affected the
results of our discriminant analyses. Finally, this could also at least partially explain the low
specificity found for the FSQ modified ACR 2010 preliminary diagnosis criteria recommended
by Wolfe et al. (11) when using the participants with RA as the comparison group. Replicating
our results in future studies in which this comorbidity is more rigorously controlled as well
as in studies comparing the specificity and sensitivity of the FSQ using other chronic pain
conditions as the comparative group is needed. Despite this limitation, this is the first study
in which the validity of the FSQ is examined separating RA in a single group. In previous
studies, the comparison non-fibromyalgia group generally comprises RA patients as well as
patients with other pain disorders such as osteoarthritis (OA). However, the proportion of
patients with noninflammatory chronic pain diagnoses such as OA (which frequently affects
only a few joints and does not produce fatigue) is usually much higher than the proportion of
patients with RA. Therefore, it is possible that in future studies using a comparison group

comprising only patients with RA, the cutoff scores could be higher than the reported until
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now in the literature. In this sense, our findings contribute to the literature by providing for
the first time data regarding the validity of the FSQ to discriminate between patients with FM
and patients with RA, and suggest that the ability of the test to discriminate between FM and
RA may be lower than the ability to discriminate FM amongst other chronic pain diagnoses.
Second, we considered the FM diagnosis performed by a physician as the gold standard and,
therefore, our findings are subject to the same limitations and controversies that nowadays
surround the FM diagnosis. In this sense, we agree with Galvez-Sanchez & Reyes del Paso (61)
in that the current lack of clear consensus regarding the concept and diagnosis of FMS
amongst medical professionals remains, and that complaints from health professionals and
patients about the way the disease is diagnosed continue. Third, usually in studies analyzing
test-retest reliability, not all the participants, but a subsample is contacted. As such, we did
not invite all the study participants to complete the second assessment aimed to assess the
FSQ test-retest reliability. Nonetheless, one limitation of the present research is that we did
not adequately register how many participants were finally contacted for the test-retest and,
therefore, we do not know which was the dropout rate for the second assessment. In case that
the dropout was higher than 20%, the external validity of our results would have been
compromised. However, although we do not have reasons to think that the dropout rate of
our study was higher than the one presented in previous research, our results regarding the
test-retest reliability of the FSQ must be taken with caution. In spite of this constraint, only
two previous studies have examined the test-retest reliability of the FSQ (19, 24), and unlike
our study, both of them have the limitation of having used Pearson’s correlations - instead of
intraclass correlation - to assess this type of reliability, which is not appropriate (62).

Therefore, despite our limitations, our study provides results about the reliability of the FSQ
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that are not available in the current literature and overcomes the limitations of these two
previous studies. Conducting more rigorous studies assessing the retest-retest reliability of
the FSQ is in the future is indeed essential. As FM symptom variations are expected, it is
important to have strong longitudinal reports to be able to capture the dynamics of the pain
experience. Another limitation of the present study is that two of the questionnaires used to
assess the FSQ convergent validity (i. e. the PHQ-15 and the interference subscale of the BPI)
had been previously validated in Spain, but not in Chile. Furthermore, although the construct
validity and reliability of two of the scales (the FIQ-R and the PVAQ) have been previously
examined using the same sample as in the present research, the convergent validity of these
two instruments remains to be conducted in Chile. Although these four instruments showed
adequate reliability in the present sample, the results regarding the convergent validity using
these questionnaires should be taken with caution and further studies about the convergent
validity of these questionnaires need to be conducted. In addition, as the majority of the
studies conducted about the validity of FSQ, participants were not community subjects, which
might have limited the generalizability of our results. Moreover, we did not include patients
from other settings, such as primary care. Furthermore, we recruited only female patients, so
the results cannot be generalized to men with FM. Besides, discriminant analyses were
performed using patients with RA and participants without chronic pain and, did not include
patients with other diagnoses (such as osteoarthritis, spondyloarthropathies,
polyneuropathy, etc.); therefore, the discriminant value of the test is limited only for patients
with RA. Studies including participants with other pain diagnoses should be conducted in the

future. It is also important to consider variations in T1 and T2 assessments, as they had
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different conditions (e.g. T1 involved a face-to-face interview, while T2 was conducted over
the phone).

In conclusion, the Chilean version of the FSQ has shown good psychometric properties. It is a
useful tool in clinical settings to assist in FM diagnosis and symptomatology assessment.
Setting a cutoff score of = 17 appears to be the most effective approach in Chilean population.
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Figure 1. Receiver operating characteristic curve (ROC) for the FSQ total scale as a
predictor for the classification to the groups (FM and control [RA + G]). Area Under
the Curve (AUC) =.88; 95%CI: .84-.91). Covariate Adjusted ROC (AAUC= .88 :95%CI:
.85-.92). FM = Fibromyalgia; RA = Arthritis Rheumatoid; and G = Attended at the

Gynecologist.



Table 1

Table 1. Demographic characterization.

FM Group  RA Group G Group Total,
Statistics
n=194 n=96 n=117 N=407
50.38 56.51 41.64 49.31
Age, Mean (SD) H(2) =56.59, p<.0001
(12.02) (14.57) (14.18) (14.33)
Region, n (%)
Metropolitana de Santiago
169 (87.1) 75(78.9) 99 (84.6) 343 (84.3) x*(2)=3.25p=.19
(Capital)
Others 25(12.9) 20(20.8) 18 (15.4) 63 (15.5)
Marital status, n (%)
x%(6) = 51.55,
Single 36 (18.6) 23 (24.0) 43 (36.8) 102 (25.1)
p<.0001
Married/Live-in partner 131 (67.5) 42 (45.8) 63 (53.8) 236(58.0)
Divorced 22 (11.3) 8(8.3) 8 (6.8) 38 (9.3)
Widowed 5(2.6) 19 (19.8) 3(2.6) 27 (6.6)
Educational level, n (%)
high school education
75(38.7) 57 (59.4) 17 (14.5) 149 (36.6) x*(4)=61.96; p<.0001
level or less
Technical school 70 (36.1) 18 (18.8) 37 (31.6) 125 (30.7)
University/Graduate 48 (24.1) 18 (18.8) 63 (53.8) 129 (31.7)



Employment status, n

(%)

Student

Working full/part time

Unemployed

Medical leave

Housewife

Retired

5 (2.6)

95 (49.0)

7 (3.6)

13 (6.7)

59 (30.4)

15 (7.7)

2 (2.1)

43 (44.8)

3(3.1)

1(1.0)

27 (28.1)

18 (18.8)

17 (14.5)

69 (59.0)

3(2.6)

2 (1.7)

16 (13.7)

9 (7.7)

X2(10)= 48.04,
24 (5.9)
p<.0001

207 (50.9)

13 (3.2)

16 (3.9)

102 (25.1)

42 (10.3)

Abbreviations: FM = Fibromyalgia; RA = Arthritis Rheumatoid; and G = Attended at the Gynecologist.



Table 2

Table 2. FSQ scores and clinical data.

FM group

RA group

G group

Total

M(SD)/n (%)

M(SD)/n (%) M(SD)/n (%)

M(SD)/n (%)

Years with pain

Years since diagnosis

FSQ total score [0-31]

SS score [0-12]

Fatigue [0-3]

Cognitive Dysfunction

[0-3]

Sleep unrefreshed [0-3]

Abdomen Pain [0-1)]

Depression [0-1]

Headache [0-1]

WPI [0-19]

Antidepressants

consumption

7.46 (7.8)

3.61 (4.42)

21.86 (5.34) *

9.33 (2.19) *

2.3 (0.76)

2.08 (0.87)

2.51(0.77)

0.76 (0.43)

0.79 (0.41)

0.88 (0.32)

12.53 (3.98) *

8.96 (9.39)

8.93 (9.52)

14.69 (6.77)

6.75 (3.22)

1.73 (1)

1.36 (1.1)

1.92 (1.18)

0.52 (0.5)

0.53 (0.5)

0.69 (0.47)

7.94 (4.49)

9.38 (5.29)

5.43 (2.8)

1.22 (0.93)

1.11 (0.91)

1.56 (1.05)

0.58 (0.5)

0.24 (0.43)

0.72 (0.45)

3.96 (3.3)

7.96 (8.37)

5.36 (6.99)

16.58 (7.83)

7.6 (3.15)

1.86 (0.99)

1.63 (1.03)

2.1 (1.05)

0.65 (0.48)

0.57 (0.5)

0.79 (0.41)

8.89 (5.38)



Total

SSRIs

SNRIs

Tricyclic

antidepressants

Atypical

antidepressants

98 (50.5)

16 (16.3)

72 (73.5)

10 (10.2)

0 (0.0)

2 (2.1) 6 (5.1) 106 (26.0)

2 (100) 4 (66.7) 22 (20.8)
0 0 72 (67.9)
0 0 10 (9.4)
0 2 (33.3) 2 (1.9)

Note: *FM group presented a significantly higher score than the other groups (p <.0001).

Abbreviations: FSQ = Fibromyalgia Survey Questionnaire; FM = Fibromyalgia; RA =

Rheumatoid Arthritis; G = Attended at the Gynecologist; SS = Symptom Severity Scale; WPI =

Widespread Pain Index; SSRIs: Selective serotonin reuptake inhibitors, and SNRIs =

Serotonin and norepinephrine reuptake inhibitors.



Table 3

Table 3. Descriptive statistics of instruments used.

FM RA G
group group group
Min- Min- Min-
Instrument Mean SD ICR Mean SD ICR Mean SD ICR
Max Max Max
o w o w o w
5.5-
FIQ-R 63.78 20.03 93 94 - - - - - - - - - .
100
NPRS 23.63 6.53 0-38 .83 .83 18.28 8.61 0-37 88 .88 10.09 147 0-31 .87 .88
PCS 30.34 1393 0-52 .95 .96 - - - - - - - - - .
PVAQ 48.89 13.28 15-79 .84 .88 - - - - - - - - - .
PHQ-15 32.34 490 19-45 .77 .78 - - - - - - - - - .
SF-12 35.21 7.09 21-56 .84 .86 - - - - - - - - - .
BPI 6.43 2.24 0-10 91 91 - - - - - - - - - .
PHQ-9 15.16 6.39 0-27 .84 .84 - - - - - - - - - -

Abbreviations: FM = Fibromyalgia; RA = Arthritis Rheumatoid; and G = Attended at the Gynecologist; ICR = Internal Consistency

Reliability; a = Cronbach’s alpha; w = McDonald's omega; FIQ-R = Fibromyalgia Impact Questionnaire, revised version; NPRS =



Numerical Pain Rating Scale; PCS = Pain Catastrophizing Scale; PVAQ = Pain Vigilance and Awareness Questionnaire; PHQ-15 =
Patient Health Questionnaire-15; SF-12 = Short-Form Health Survey; BPI = Brief Pain Inventory, and PHQ-9 = Patient Health

Questionnaire-9.



Table 4

Table 4. Structure matrix correlations of Hierarchical Discriminant Analysis.

FM versus Control (RA + G) FM versus RA
Variables Step 1: Step 2: Step 1: Step 2:
Model Model adding  Model Model
including  FSQ total score including adding
only the only the FSQ total
covariates covariates score
FSQ total Score - 90* - 72%
Age -.20 .08 43* -.25
High-school or less
-.33* 14 -40* 23
vs Technical studies
High-school or less
vs University/graduated 27 -11 .02 -.01
studies
Married/live-in partner vs
33* -13 33* -.19
being single
Married/ live-in partner vs
-.01 .01 -.08 .05
being divorced
Married/living vs being
.54* -22 57* -.33*
widowed
Working vs being a student .38* -.16 -.05 .03



Working vs being

23 -.10 -.14 .08
unemployed
Working vs in medical leave -.36* 15 -.05 .03
Working vs being housewife -18 .07 -19 A1
Working vs being retired 36* -15 44 -.26

Note: * Discriminant loading higher than .30. Abbreviations: FM = Fibromyalgia; RA =
Arthritis Rheumatoid; and G = Attended at the Gynecologist; FSQ = Fibromyalgia Survey

Questionnaire.



Table 5

Table 5. Properties of PSD Cutoff Score selected

Cutoff Score  Sensitivity Specificity = PPV NPV PLR NLR
12 95 .53 .65 .93 2.03 .09
132 95 .58 .67 .93 2.27 .09
16 91 71 74 .89 3.12 13
17 .89 75 .76 .88 3.50 15

Note: 2 Cutoff reported by Wolfe et al.,, 2011 and Ferrari & Rusell, 2013. Abbreviations: PPV
= Positive Predictive Value, NPV = Negative Predictive Value; PLR = Positive Likehood Ratio;

and NLR = Negative Likehood Ratio.
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