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Abstract
Introduction
Fibromyalgia (FM) is characterized by widespread pain and fatigue, accompanied by symptoms such as
decreased concentration, autonomic dysfunction, and abdominal pain. It can be either primary or secondary,
notably to rheumatoid arthritis (RA). The Fibromyalgia Assessment Screening Tools (FAST 4), derived from
the Multidimensional Health Assessment Questionnaire (MDHAQ), is a composite tool allowing for the rapid
screening of FM. Our primary objective is to determine the prevalence of FM among RA patients using the
FAST 4 index. Secondary objectives include comparing the FAST 4 index with the FiRST score and describing
the correlation between FM and RA activity and different factors associated with FM in RA patients.

Methods
This was an observational cross-sectional study including patients diagnosed with RA according to the
ACR/EULAR criteria. The FAST questionnaire comprises four sections assessing pain and fatigue on a visual
analog scale, painful joints reported by the patient, and a list of 60 symptoms. A FAST 4 score of ≥ 3/4
indicates a positive screening for FM. Demographics and disease features were compared using descriptive
statistics. Univariate and multivariate analyses using logistic regression models were performed to calculate
odds ratios (ORs) with 95% CI. The sensitivity and specificity of the FAST 4 index were evaluated, and
Fagan’s nomograms were used to illustrate post-test probability. Statistically significant results were
considered for p-values less than 0.05.

Results
The study enrolled 97 patients diagnosed with RA. The mean age of the patients was 56 ± 12.7 years, with a
predominance of females (90.7%, N=88). The mean duration of RA was 13.5 ± 8.69 years. RA activity
measured by DAS 28-ESR showed that 40.2% (N=39) had high disease activity, 38.1% (N=37) had moderate
disease activity, 11.3% (N=11) had low disease activity, and 10.3% (N=10) were in remission. The prevalence
of comorbid FM, according to the FAST 4 index, was 30.9% (N=30). Based on the Multidimensional Health
Assessment Questionnaire (MDHAQ), depression was observed in 66.7% (N=20) patients with FM, while
anxiety was reported in 60% (N=18). Moreover, 30.4% of patients screened positive for FM using the FiRST
score. The FAST 4 index detected FM patients defined by FiRST with a sensitivity of 78.6% and a specificity of
87.1%. The positive predictive value (PPV) was 73.3%, and the negative predictive value (NPV) was 90%.

Univariate analysis revealed that a positive FAST 4 index was associated with the number of painful and
swollen joints (p<0.001 and 0.03, respectively). Additionally, patients with a positive FAST 4 index showed
higher DAS 28 scores (p=0.002). No significant association was found with CRP levels (p=0.328), ESR
(p=0.499), or the use of biological treatments (p=0.146) or corticosteroids (p=0.940). In multivariate analysis,
only depression remained a risk factor, increasing the risk sixfold with an OR of 5.917, 95% CI (1.91-18.3),
p=0.002.

Conclusion
Our study suggests a high prevalence of concomitant FM in our population, highlighting the importance of
screening for FM, particularly using the FAST 4 index based solely on the MDHAQ questionnaire.
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Introduction
Fibromyalgia (FM) is characterized by widespread pain and fatigue, accompanied by symptoms such as
decreased concentration, autonomic dysfunction, and abdominal pain [1]. Research suggests that abnormal
central pain processing and central sensitization are key mechanisms involved. Classified under central
sensitivity syndromes, FM often coexists with chronic fatigue syndrome, irritable bowel syndrome, and
myofascial pain [2].

FM can manifest as a primary condition or as a secondary complication related to another existing health
disorder. Studies have reported FM in approximately 20-30% of patients with rheumatic diseases and 5%-
52% of patients with rheumatoid arthritis (RA) [3,4]. Comorbid FM may lead to an overestimation of disease
activity, influencing treatment responses and potentially leading to unnecessary escalation of therapy [5].

Despite its prevalence, no gold standard for diagnosis exists. In 2011, the American College of Rheumatology
(ACR) updated the diagnostic criteria established in 1990, incorporating the patient self-report pain index
and symptom severity scale questionnaire [6,7]. However, its applicability in routine practice is challenging.
Consequently, several scores have been developed for the rapid screening of FM, including the Fibromyalgia
Rapid Screening Tool (FiRST), which is a screening score used to detect FM in less than 3 minutes, and the
FibroDetect® [8,9].

The Multidimensional Health Assessment Questionnaire (MDHAQ) is a patient self-report tool adapted from
the Health Assessment Questionnaire (HAQ), widely used in routine clinical care. The MDHAQ, which can be
completed in 5-10 minutes, has proven useful in assessing various rheumatic diseases [10]. The Fibromyalgia
Assessment Screening Tool (FAST 4) is a practical cumulative index using MDHAQ to screen for FM in
patients with rheumatic diseases [7,11]. It includes a cumulative score of the symptom checklist, painful
joint count, and both pain and fatigue visual analog scales (VAS). A FAST 4 score ≥ 3 correctly classified
91.7% of patients compared to the 2011 FM criteria, with a sensitivity of 70.4% and a specificity of 97.1% [7].

In this study, our primary objective is to determine the prevalence of FM among RA patients using the FAST
4 index. Secondary objectives include comparing the FAST 4 index and the FiRST score and describing the
correlation between FM and RA activity and different factors associated with FM in RA patients.

Materials And Methods
Patient selection and study design
We conducted an observational cross-sectional study at a single university hospital center, including all
patients diagnosed with RA who met the American College of Rheumatology/European League Against
Rheumatism (ACR/EULAR) criteria [12] and who were older than 18 years. We adhered to the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) cross-sectional checklist while preparing
our report [13].

Patient questionnaire
The Multidimensional Health Assessment Questionnaire (MDHAQ) includes a self-reported painful joint
count, modified from the rheumatoid arthritis disease activity index (RADAI), which asks patients to score
pain in 16 specific joint groups, eight on each side. The scoring options are 0 (no pain), 1 (mild pain), 2
(moderate pain), or 3 (severe pain). The modified version also includes the neck and back, resulting in 18
joints scored from 0 to 3, yielding a total score range of 0 to 54 [14]. Additionally, a 60-symptom checklist,
which includes "Yes/No" responses to common symptoms, is designed to screen for early detection of disease
flares, comorbidities, and adverse effects of medication. The MDHAQ incorporates a pain and fatigue VAS.
The FAST 4 index is a composite cumulative index where one point is assigned for each of the following: pain
VAS ≥ 6, fatigue VAS ≥ 6, RADAI ≥ 16/54, and 60 symptoms ≥ 16/60. A FAST4 score of ≥ 3/4 indicates a
positive FM screen [7,15].

Data sources and assessment
Demographic and clinical data of individual patients were collected, including age, gender, profession, body
mass index (BMI), comorbidities, duration of RA, and medical and RA disease history. Blood samples were
collected during the visit, where the FAST4 questionnaire was completed for measurement of inflammatory
markers such as C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR). Additional parameters
were retrieved from patients' medical records, including serum levels of anti-cyclic citrullinated peptide
(anti-CCP) antibodies measured by enzyme-linked immunosorbent assay (ELISA) and rheumatoid factor
(RF). Disease activity in RA patients was assessed using the Disease Activity Score for 28 joints with ESR
(DAS28-ESR) and the Health Assessment Questionnaire (HAQ) score for functional assessment.
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Ethics approval and consent to participate
The study protocol was reviewed and approved by local institutional review boards and the national ethics
committee: the Ethics Committee for Biomedical Research at Mohammed V University in Rabat, Faculty of
Medicine and Pharmacy of Rabat. The committee's reference number is CERB 61-24. Written informed
consent for publication was obtained from the patients.

Sampling and statistical analysis
The sample size calculation was based on the prevalence estimation formula [16], with an expected
prevalence of 10% as reported in the literature, a type I error rate of 5%, and aiming for a precision of 6%.
The required sample size for our study was approximately 97 subjects.

Statistical analysis was conducted using JAMOVI version 1.6. Parameters with normal distribution were
presented as mean ± standard deviation (SD), while skewed parameters were expressed as median ±
interquartile range (IQR, defined as the 25th to 75th percentiles). Qualitative data were presented as
frequencies (number and percentage). Comparisons of continuous variables were conducted using Student’s
t-test, while categorical variables were analyzed using the Chi-square test or Fisher’s exact test, as
appropriate. The sensitivity and specificity of the FAST4 index were evaluated, and Fagan’s nomograms were
used to illustrate post-test probability. Furthermore, multivariate analysis was performed using binary
logistic regression to examine the interaction of multiple variables in predicting outcomes. In all statistical
analyses, a two-tailed p-value of less than 0.05 was considered statistically significant.

Results
The study enrolled 97 patients diagnosed with rheumatoid arthritis (RA). The mean age of the patients was
56 ± 12.7 years, with a predominance of females (90.7%, N=88). The majority of patients, 86.5% (N=83) were
unemployed. Among them, 30.9% (N=30) had hypertension, and 24% (N=23) had diabetes. Additionally,
33.3% (N=25) were overweight, and 34.6% (N=26) were obese. The mean duration of RA was 13.5 ± 8.69
years. Seropositivity for RA was observed in 89.7% (N=87) of patients, with 86.8% (N=79) having erosive RA.
The mean CRP level was 7.4 ± 18.3, and ESR was 32 ± 24.7. In terms of RA activity measured by DAS 28-ESR,
40.2% (N=39) had high disease activity, 38.1% (N=37) had moderate disease activity, 11.3% (N=11) had low
disease activity, and 10.3% (N=10) were in remission. 70.1% were receiving biological treatment and 68.4%
were being treated with corticosteroids. All demographic and clinical characteristics of the patients are
summarized in Table 1.
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Characteristics All patients

Patients. N (%) 97 (100)

Age, Years * 56 ± 12.7

Females n (%) 88 (90.7)

Unemployed n (%) 83 (86.5)

Overweight (BMI 25 to 29.9) n (%) 25 (33.3)

Obesity (BMI 30 to 39.9) n (%) 26 (34.6)

Hypertension n (%) 30 (30.9)

Diabetes n (%) 23 (24)

Osteoporosis n (%) 49 (57.6)

Rheumatoid arthritis duration. Years* 13.5± 8.69

Deforming rheumatoid arthritis n (%) 47 (48.5)

CRP (mg/L) * 7.4 ± 18.3

ESR (mm/hr) * 32±24.7

Remission (DAS 28-ESR≤2.6) n (%) 10 (10.3)

Low disease activity (2.6) 11 (11.3)

Moderate disease activity 3.2 37 (38.1)  

High disease activity (DAS 28-ESR< 5.1) n (%) 39 (40.2)

Rheumatoid factor (UI/mL) *  135± 351

Anti-CCP (UI/mL) *  103 ± 203

HAQ score* 1.12± 3.8

Bone erosions n (%)  79 (86.8)

Conventional synthetic dmards use n (%)  66 (68)

Methotrexate n (%)  29 (43.9)

Biologic DMARD use n (%)  68 (70.1)

Rituximab n (%) 46 (66.7)

Anti-TNF n (%) 15 (21.7)

Anti-IL6 n (%) 8 (11.6)

Glucocorticoid use n (%)  65 (68.4)

TABLE 1: Baseline characteristics of participants
(*): Expressed as mean and standard deviation or median and interquartile range (IQR). BMI: body mass index; CRP: C-reactive protein; ESR:
Erythrocyte sedimentation rate; DAS28: Disease activity score for 28 joints; CCP: Cyclic citrullinated peptide; HAQ score: Health assessment
questionnaire score; DMARDs: Disease-modifying antirheumatic drug. Data on bone erosions and glucocorticoid use and dose were missing in six and
two patients, respectively.

Univariate analysis revealed that a positive FAST 4 index was associated with the number of painful and
swollen joints (p<0.001 and 0.03, respectively). Additionally, patients with a positive FAST 4 index showed
higher DAS 28 scores (p=0.002) with OR: 1.327, 95% CI (1.012-1.738) (Table 2, Figure 1), as well as the
presence of depression and anxiety in the MDHAQ questionnaire (p<0.001 and 0.007 respectively) (Table 3).
No significant association was found with CRP levels (p=0.328), ESR (p=0.499), or the use of biological
treatments (p=0.146) or corticosteroids (p=0.940) (Table 2). In multivariate analysis, only depression
remained a risk factor, increasing the risk sixfold with an OR of 5.917, 95% CI (1.91-18.3), p=0.002.
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Characteristics FAST 4 (+) n=30 FAST 4 (-) N=67 P-value

Age, years* 58.2± 14.4 55.7± 11.9 0.371

Females n (%) 29 (33) 59 (67) 0.26

Rheumatoid arthritis duration, years* 12± 7.971 14.50± 8.98 0.634

CRP mg/L* 7.5± 19.79 7.25± 17.82 0.328

ESR mm/hr* 35 ±23.488 30± 25.19 0.499

Tender Joint Count (TJC)* 9.0 ±8.435 3.0± 5.92 <0.001

Swollen Joint Count (SJC)* 5.5 ±4.728 3 ±4.22 0.03

DAS28-ESR* 5.70 ±1.470 4.09± 2.17 0.002

Seropositivity n (%) 26 (29.9) 61 (70.1) 0.498

HAQ score* 1.2± 0.527 1.1± 4.35 0.814

Bone erosions n (%)  25 (31.6) 54 (68.4) 1.000

Conventional synthetic DMARDs use n (%) 23 (34.8) 43 (65.2) 0.223

Biologic DMARD use n (%)  18 (26.5) 50 (73.5) 0.146

Glucocorticoid use n (%)  20 (31.1) 45 (69.2) 0.940

Glucocorticoid dose* 5.00± 2.49 5.00 ± 4.04 0.108

Depression n (%) 20 (51.3) 19 (48.7) <0.001

Anxiety n (%) 18 (46.2) 21 (53.8) 0.007

TABLE 2: Univariate analysis of population with and without FM
(*): Expressed as mean and standard deviation or median and interquartile range (IQR). FM: Fibromyalgia; FAST: Fibromyalgia assessment screening
tool; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; DAS28: Disease activity score for 28 joints; HAQ score: Health assessment
questionnaire score; DMARDs: disease-modifying antirheumatic drug. Data on bone erosions and glucocorticoid use and dose were missing in six and
two patients, respectively.

Parameters  Patients N=97 n (%)

Positive FAST 4 score 30 (30.9)

Pain VNS≥6 51 (52.6)

Fatigue VNS≥6 53 (54.6)

RADAI≥16 30 (30.9)

60-symptom checklist≥16 20 (20.6)

Positive FiRST score 14 (30.4)

Depression 20 (66.7)

Anxiety 18 (60)

TABLE 3: Parameters of FAST 4 index, FiRST score, depression, and anxiety in the study
population
Data are n (%). FAST: Fibromyalgia assessment screening tool; FiRST: Fibromyalgia rapid screening tool; RADAI: A self‐administered rheumatoid arthritis
disease activity index; VNS: Visual analogue scale
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FIGURE 1: Correlation between positive FAST 4 index and DAS 28-ESR
FAST: Fibromyalgia assessment screening tool; DAS 28: Disease activity score for 28 joints

The FAST 4 index detected FM patients defined by FiRST with a sensitivity of 78.6%, and the specificity was
87.1% (Table 4). The positive predictive value (PPV) was 73.3%, and the negative predictive value (NPV) was
90%. The positive likelihood ratio (LR+) was six, and the negative likelihood ratio (LR-) was 0.246. This result
was illustrated by the Fagan diagram, showing that if the FAST 4 is positive, the probability of having FM in
RA patients increases from 31% to 73%. Conversely, if the FAST 4 index is negative, the probability of having
FM in RA patients decreases (from 31% to 10%) (Figure 2).

Diagnostic measure Value (%) 95% confidence interval

Sensitivity 78.6 49.2-95.3

Specificity 87.1 70.2-96.4

TABLE 4: Sensitivity and specificity of FAST4 in identifying FM in RA patients
FAST: Fibromyalgia assessment screening tool. FM: Fibromyalgia. RA: Rheumatoid arthritis.
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FIGURE 2: Fagan nomogram to calculate the post-test probability
indicates the diagnostic gain
The pretest probability corresponds to the prevalence of fibromyalgia found in the study. The middle line
represents the values of the likelihood ratios (LR+ and LR-). The post-test probability indicates the diagnostic gain.

Discussion
Our study revealed a prevalence of fibromyalgia (FM) at 30.9%. The sensitivity analysis demonstrated
comparable performance for the FAST 4 and FiRST scores. The univariate analysis revealed an association
between FM and high disease activity, as well as the presence of depression and anxiety, as assessed by the
MDHAQ questionnaire. The FAST 4 index detected FM patients defined by FiRST with acceptable sensitivity
(78.6%) and good specificity (87.1%).

Chronic inflammation may mediate the transition from peripheral to central pain, resulting in FM symptoms
[5]. The reported prevalence of fibromyalgia in RA varies considerably, ranging from 5% to 52% [4]. A cross-
sectional longitudinal study including 636 patients in the Oslo RA register found a prevalence of FM at 30%,
similar to our findings, using the ACR 2011 criteria [1]. Several factors are associated with increased FM
frequency in inflammatory rheumatic diseases, including female gender [17], lower educational status [18],
and higher disease activity [4,19-22]. The high prevalence rate in our study might be influenced by the
demographic characteristics of our cohort, particularly the high percentage of females (90.7%) and
unemployed patients (86.5%), as well as patients with high disease activity according to the DAS28 score
(41.1%).

Moreover, the prevalence of FM is influenced by the classification criteria applied. For instance, an
Australian study reported a higher prevalence of FM using the 2010/2011 criteria compared to the 1990
criteria (41.9% and 33.3%, respectively) [23]. The FiRST score, consisting of six items related to FM features
like pain, fatigue, and sleep disturbances, showed a sensitivity of 90.5% and a specificity of 85.7% in
detecting FM [8]. A study of the performance of the FiRST score for detecting FM associated with
inflammatory rheumatic disease showed acceptable sensitivity (74.5%) and specificity (80.4%). The NPV was
excellent (97%), whereas the PPV was poor (26%). High NPV and low PPV suggest that FiRST performs better
for excluding the diagnosis of concomitant FM rather than confirming it [24].

For the FAST 4, a score of FAST4 ≥ 3 correctly classified 91.7% of patients compared to the 2011 FM criteria,
with a sensitivity of 70.4% and a specificity of 97.1% [7]. We noticed that the specificity of the FAST 4 was
higher than the FiRST score. In our study, we compared the FAST 4 to the FiRST score, which is routinely
used in our practice. The advantage of calculating the FAST 4 index from the MDHAQ is that it allows for
rapid screening using a single questionnaire, providing insights into the functional and psychological quality
of life of our patients. Other indices developed from the MDHAQ also assess depression and anxiety [25,26].
To our knowledge, no study has compared the FAST 4 to the FiRST score.
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FM can influence DAS28 scores due to increased pain sensitivity and symptom reporting, which may not
correlate with actual inflammatory activity. Compared to other disease activity scores, DAS28 is particularly
influenced by coexisting FM due to subjective components (tender joint count and VAS-global score) [22]. A
prospective cross-sectional study including 270 RA patients found an association between the presence of
FM and worse scores on the DAS28, HAQ, and SF-36 [20].

A study from the DANBIO (Danish Rheumatologic Database) registry, screening for concomitant FM
performed by patient-administered questionnaires based on the modified 2010 ACR diagnostic criteria,
revealed that the mean DAS28 in the FM group was 4.4 compared to 2.9 in the non-FM group (p < 0.001).
They found that the elevated DAS28 in the FM group resulted from a high tender joint count (p = 0.003) and
a high VAS-global score (p < 0.001). No significant differences were found in swollen joint counts or CRP
levels [19]. A meta-analysis demonstrated an association between the presence of comorbid FM and worse
DAS 28 with a mean DAS28 difference of 1.24 between RA with and without FM (95% CI: 1.10, 1.37) [5].

In contrast, a study on the impact of coexisting FM on disease activity in 126 patients with psoriatic arthritis
(n = 64) and RA (n = 62) demonstrated that, unlike in psoriatic arthritis, no statistically significant
correlation was observed between the FiRST score and disease activity parameters (CRP and DAS28) in RA
patients [27].

FM may falsely increase the DAS28 score in RA, potentially biasing treatment decisions. Both overtreatment
and undertreatment are possible. In our study, we did not find an association between CsDMARDs,
bDMARDs, or corticosteroid use and patients with a positive FAST 4 Index. In contrast, PR Lage-Hansen et
al. found more use of biological therapy in RA patients with concomitant FM [19]. Furthermore, a
prospective cohort study with 256 RA patients found that RA patients with FM used more leflunomide and
prednisone but had similar seven-year biologic-free survival [22]. Furthermore, much research
demonstrated that the presence of fibromyalgia is one of the main predictors of not achieving remission
following DMARD treatment [5].

To address the issue of concomitant FM and the risk of overtreating or undertreating FM patients, many
studies suggest the use of ultrasound (US) evaluation of synovitis activity in RA patients [28,29]. In a real-
life study of patients with RA and FM, a US examination was associated with less DMARD escalation and
could reduce biological DMARD direct costs [30].

Our study has several strengths, including being among the first to investigate the prevalence of FM using
the FAST 4 index. To the best of our knowledge, this is the first study to compare the FAST 4 and FiRST
scores, providing valuable insights despite not being a validation or performance study. Nevertheless, our
results represent a starting point for future research.

However, there are limitations to consider. First, the cross-sectional design limits our ability to establish
causality for the observed associations. Second, the monocentric nature of the study restricts the
generalization of our findings. Finally, because the study was not initially designed to compare the two
scores, the results of this score comparison should be interpreted with caution.

Conclusions
Our study suggests a high prevalence of concomitant FM in our population, highlighting the importance of
screening for FM, particularly using the FAST 4 index based solely on the MDHAQ questionnaire.
Additionally, the DAS28 score in RA patients with FM could misrepresent disease activity, potentially
leading to mistreatment of this patient group.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Hind El-Kasmi, Anbar Kabbaj, Samira Rostom, Imane El Binoune, Rachid Bahiri

Acquisition, analysis, or interpretation of data:  Hind El-Kasmi, Bouchra Amine, Samia El Hilali

Drafting of the manuscript:  Hind El-Kasmi, Anbar Kabbaj

Critical review of the manuscript for important intellectual content:  Hind El-Kasmi, Bouchra Amine,
Samira Rostom, Imane El Binoune, Samia El Hilali, Rachid Bahiri

Supervision:  Bouchra Amine, Samira Rostom, Rachid Bahiri

 

2024 El-Kasmi et al. Cureus 16(7): e64011. DOI 10.7759/cureus.64011 8 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Ethics Committee
for Biomedical Research at Mohammed V University in Rabat, Faculty of Medicine and Pharmacy of Rabat
issued approval CERB 61-24. The study protocol was reviewed and approved by local institutional review
boards and the national ethics committee: the Ethics Committee for Biomedical Research at Mohammed V
University in Rabat, Faculty of Medicine and Pharmacy of Rabat. The committee's reference number is CERB
61-24 The statement is available in PDF format. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Provan SA, Austad C, Halsaa V, Hammer HB, Kvien TK, Uhlig T: Fibromyalgia in patients with rheumatoid

arthritis. A 10-year follow-up study, results from the Oslo Rheumatoid Arthritis Register. Clin Exp
Rheumatol. 2019, 37 Suppl 116:58-62.

2. Chinn S, Caldwell W, Gritsenko K: Fibromyalgia pathogenesis and treatment options update . Curr Pain
Headache Rep. 2016, 20:25. 10.1007/s11916-016-0556-x

3. Goldenberg DL: Do rheumatologists need more clues to diagnose fibromyalgia? . J Rheumatol. 2020, 47:650-
1. 10.3899/jrheum.191009

4. Duffield SJ, Miller N, Zhao S, Goodson NJ: Concomitant fibromyalgia complicating chronic inflammatory
arthritis: a systematic review and meta-analysis. Rheumatology (Oxford). 2018, 57:1453-60.
10.1093/rheumatology/key112

5. Zhao SS, Duffield SJ, Goodson NJ: The prevalence and impact of comorbid fibromyalgia in inflammatory
arthritis. Best Pract Res Clin Rheumatol. 2019, 33:101423. 10.1016/j.berh.2019.06.005

6. Wolfe F, Clauw DJ, Fitzcharles MA, et al.: Fibromyalgia criteria and severity scales for clinical and
epidemiological studies: a modification of the ACR preliminary diagnostic criteria for fibromyalgia. J
Rheumatol. 2011, 38:1113-22. 10.3899/jrheum.100594

7. Gibson KA, Castrejon I, Descallar J, Pincus T: Fibromyalgia assessment screening tool: clues to fibromyalgia
on a multidimensional health assessment questionnaire for routine care. J Rheumatol. 2020, 47:761-9.
10.3899/jrheum.190277

8. Perrot S, Bouhassira D, Fermanian J: Development and validation of the Fibromyalgia Rapid Screening Tool
(FiRST). Pain. 2010, 150:250-6. 10.1016/j.pain.2010.03.034

9. Baron R, Perrot S, Guillemin I, et al.: Improving the primary care physicians' decision making for
fibromyalgia in clinical practice: development and validation of the Fibromyalgia Detection (FibroDetect®)
screening tool. Health Qual Life Outcomes. 2014, 12:128. 10.1186/s12955-014-0128-x

10. Pincus T, Yazici Y, Bergman M: Development of a multi-dimensional health assessment questionnaire
(MDHAQ) for the infrastructure of standard clinical care. Clin Exp Rheumatol. 2005, 23:S19-28.

11. Schmukler J, Jamal S, Castrejon I, Block JA, Pincus T: Fibromyalgia Assessment Screening Tools (FAST)
based on Only Multidimensional Health Assessment Questionnaire (MDHAQ) Scores as clues to
fibromyalgia. ACR Open Rheumatol. 2019, 1:516-25. 10.1002/acr2.11053

12. Aletaha D, Neogi T, Silman AJ, et al.: 2010 Rheumatoid arthritis classification criteria: an American College
of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis Rheum. 2010,
62:2569-81. 10.1002/art.27584

13. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP: The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. J Clin Epidemiol. 2008, 61:344-9. 10.1016/j.jclinepi.2007.11.008

14. Castrejón I, Yazici Y, Pincus T: Patient self-report RADAI (Rheumatoid Arthritis Disease Activity Index)
joint counts on an MDHAQ (Multidimensional Health Assessment Questionnaire) in usual care of
consecutive patients with rheumatic diseases other than rheumatoid arthritis. Arthritis Care Res (Hoboken).
2013, 65:288-93. 10.1002/acr.21793

15. Schmukler J, Li T, Gibson KA, Morla RM, Luta G, Pincus T: Patient global assessment is elevated by up to 5
of 10 units in patients with inflammatory arthritis who screen positive for fibromyalgia (by FAST4)
and/or depression (by MDS2) on a single MDHAQ. Semin Arthritis Rheum. 2023, 58:152151.
10.1016/j.semarthrit.2022.152151

16. Rodríguez Del Águila M, González-Ramírez A: Sample size calculation. Allergol Immunopathol (Madr).
2014, 42:485-92. 10.1016/j.aller.2013.03.008

17. Favretti M, Dolcini G, Iannuccelli C, et al.: Gender differences in the revised Fibromyalgia Impact
Questionnaire: a pilot study. Clin Exp Rheumatol. 2023, 41:1310-6. 10.55563/clinexprheumatol/4mlktj

18. Atzeni F, Alciati A, Bazzichi L, et al.: Sociodemographic factors in fibromyalgia: results from the Italian
Fibromyalgia Registry. Clin Exp Rheumatol. 2022, 40:1183-8. 10.55563/clinexprheumatol/64963d

19. Lage-Hansen PR, Chrysidis S, Lage-Hansen M, Hougaard A, Ejstrup L, Amris K: Concomitant fibromyalgia in
rheumatoid arthritis is associated with the more frequent use of biological therapy: a cross-sectional study.
Scand J Rheumatol. 2016, 45:45-8. 10.3109/03009742.2015.1046484

20. Ranzolin A, Brenol JC, Bredemeier M, Guarienti J, Rizzatti M, Feldman D, Xavier RM: Association of
concomitant fibromyalgia with worse disease activity score in 28 joints, health assessment questionnaire,
and short form 36 scores in patients with rheumatoid arthritis. Arthritis Rheum. 2009, 61:794-800.
10.1002/art.24430

 

2024 El-Kasmi et al. Cureus 16(7): e64011. DOI 10.7759/cureus.64011 9 of 10

https://pubmed.ncbi.nlm.nih.gov/30620293/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11916-016-0556-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11916-016-0556-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.191009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.191009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/rheumatology/key112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/rheumatology/key112?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.berh.2019.06.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.berh.2019.06.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.100594?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.100594?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.190277?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.190277?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pain.2010.03.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pain.2010.03.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12955-014-0128-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12955-014-0128-x?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/16273781/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/acr2.11053?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/acr2.11053?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.27584?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.27584?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jclinepi.2007.11.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jclinepi.2007.11.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/acr.21793?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/acr.21793?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.semarthrit.2022.152151?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.semarthrit.2022.152151?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.aller.2013.03.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.aller.2013.03.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.55563/clinexprheumatol/4mlktj?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.55563/clinexprheumatol/4mlktj?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.55563/clinexprheumatol/64963d?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.55563/clinexprheumatol/64963d?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/03009742.2015.1046484?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/03009742.2015.1046484?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.24430?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.24430?utm_medium=email&utm_source=transaction


21. Wolfe F, Häuser W, Hassett AL, Katz RS, Walitt BT: The development of fibromyalgia--I: examination of
rates and predictors in patients with rheumatoid arthritis (RA). Pain. 2011, 152:291-9.
10.1016/j.pain.2010.09.027

22. Chakr RM, Brenol C, Ranzolin A, et al.: Rheumatoid arthritis seems to have DMARD treatment decision
influenced by fibromyalgia. Rev Bras Reumatol Engl Ed. 2017, 57:403-11. 10.1016/j.rbre.2017.01.004

23. Gist AC, Guymer EK, Eades LE, Leech M, Littlejohn GO: Fibromyalgia remains a significant burden in
rheumatoid arthritis patients in Australia. Int J Rheum Dis. 2018, 21:639-46. 10.1111/1756-185X.13055

24. Fan A, Tournadre A, Pereira B, et al.: Performance of Fibromyalgia Rapid Screening Tool (FiRST) to detect
fibromyalgia syndrome in rheumatic diseases. Rheumatology (Oxford). 2016, 55:1746-50.
10.1093/rheumatology/kew244

25. Morlà RM, Li T, Castrejon I, Luta G, Pincus T: Multidimensional health assessment questionnaire as an
effective tool to screen for depression in routine rheumatology care. Arthritis Care Res (Hoboken). 2021,
73:120-9. 10.1002/acr.24467

26. Islam ST, Descallar J, Martens D, Hassett G, Gibson KA: Screening for anxiety in patients with inflammatory
arthritis using the multidimensional health assessment questionnaire. J Rheumatol. 2023, 50:1273-8.
10.3899/jrheum.2022-1261

27. Mülkoğlu C, Ayhan FF: The impact of coexisting fibromyalgia syndrome on disease activity in patients with
psoriatic arthritis and rheumatoid arthritis: A cross-sectional study. Mod Rheumatol. 2021, 31:827-33.
10.1080/14397595.2020.1823069

28. da Silva Chakr RM, Brenol JC, Behar M, et al.: Is ultrasound a better target than clinical disease activity
scores in rheumatoid arthritis with fibromyalgia? A case-control study. PLoS One. 2015, 10:e0118620.
10.1371/journal.pone.0118620

29. Miladi S, Ben Ayed H, Fazaa A, et al.: Rheumatoid arthritis with concomitant fibromyalgia: The role of
ultrasound in assessing disease activity. Musculoskeletal Care. 2023, 21:1011-9. 10.1002/msc.1779

30. Silva Chakr RM, Santos JC, Alves LD, de Andrade NP, Ranzolin A, Brenol CV: Ultrasound assessment of
disease activity prevents disease-modifying antirheumatic drug (DMARD) escalation and may reduce
DMARD-related direct costs in rheumatoid arthritis with fibromyalgia: an exploratory study. J Ultrasound
Med. 2020, 39:1271-8. 10.1002/jum.15215

 

2024 El-Kasmi et al. Cureus 16(7): e64011. DOI 10.7759/cureus.64011 10 of 10

https://dx.doi.org/10.1016/j.pain.2010.09.027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pain.2010.09.027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.rbre.2017.01.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.rbre.2017.01.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1756-185X.13055?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1756-185X.13055?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/rheumatology/kew244?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/rheumatology/kew244?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/acr.24467?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/acr.24467?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.2022-1261?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.2022-1261?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14397595.2020.1823069?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14397595.2020.1823069?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0118620?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0118620?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/msc.1779?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/msc.1779?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jum.15215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jum.15215?utm_medium=email&utm_source=transaction

	The Prevalence of Fibromyalgia in Rheumatoid Arthritis Patients Using the Fibromyalgia Assessment Screening Tool (FAST 4) Based on the Multidimensional Health Assessment Questionnaire (MDHAQ)
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Patient selection and study design
	Patient questionnaire
	Data sources and assessment
	Ethics approval and consent to participate
	Sampling and statistical analysis

	Results
	TABLE 1: Baseline characteristics of participants
	TABLE 2: Univariate analysis of population with and without FM
	TABLE 3: Parameters of FAST 4 index, FiRST score, depression, and anxiety in the study population
	FIGURE 1: Correlation between positive FAST 4 index and DAS 28-ESR
	TABLE 4: Sensitivity and specificity of FAST4 in identifying FM in RA patients
	FIGURE 2: Fagan nomogram to calculate the post-test probability indicates the diagnostic gain

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


