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Abstract

Objectives—To evaluate the utility of the 2010 American College of Rheumatology (ACR) adult 

fibromyalgia criteria for use in adolescents with juvenile fibromyalgia (JFM).

Study design—Participants included 47 adolescent girls diagnosed with JFM (mean age = 15.3 

years) and 48 age- and sex-matched adolescents (mean age = 15.0 years) with localized chronic 

pain (eg, headaches or abdominal pain). A trained examiner administered the Widespread Pain 

Index and Symptom Severity measures and also completed a manual tender point exam. Clinicians 

completed a form indicating the presence of active JFM per Yunus and Masi (1985) criteria, the 

only available and most commonly used measure for JFM. Criterion validity analysis was 

performed as well as t tests comparing symptoms between JFM and controls.

Results—With the Yunus and Masi criteria used as the gold standard, the 2010 ACR 

fibromyalgia criteria showed a sensitivity of 89.4% and specificity of 87.5%.

Conclusion—The 2010 ACR measure appears to be a valuable tool for the identification of JFM. 

However, a slight modification to the 2010 ACR measure and inclusion of a clinical exam is 

recommended.

At present, 2%−6% of school-age children are estimated to suffer from juvenile 

fibromyalgia (JFM),1–3 a chronic condition of widespread musculoskeletal pain, fatigue, and 

poor sleep. Unfortunately, there is significant morbidity among patients with JFM, with 

associated poor school attendance, difficulties in physical functioning,4 poor social 

acceptance,5 and comorbid mood disorders.6 Patients often go undiagnosed for years; are 

referred frequently to subspecialists for symptoms of chronic headaches, chest, or abdominal 

pain; and undergo costly evaluations that typically reveal normal findings. Reports in adult 

Reprint requests: Tracy V. Ting, MD, MSc, RhMSUS, Cincinnati Children’s Hospital Medical Center 3333 Burnet Ave, MLC 4010, 
Cincinnati, OH 45229. tracy.ting@cchmc.org. 

HHS Public Access
Author manuscript
J Pediatr. Author manuscript; available in PMC 2020 November 19.

Published in final edited form as:
J Pediatr. 2016 February ; 169: 181–7.e1. doi:10.1016/j.jpeds.2015.10.011.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



fibromyalgia (FM) indicate annual costs to be around $4533–$11 049 per patient,7,8 which is 

a considerable economic burden to the health care system. Emerging evidence suggests that 

JFM is a condition that frequently continues into adulthood with chronic physical and 

psychological symptoms,4,9 making it important to correctly identify and treat this condition 

in adolescence. Yet, JFM is often underdiagnosed from a lack of awareness and lack of 

agreed-on criteria.

Traditionally, the diagnosis of FM in adults has been based on the 1990 American College of 

Rheumatology (ACR) Classification Criteria,10 which includes at least a 3-month history of 

widespread musculoskeletal pain and the presence of 11 of 18 tender point locations. These 

criteria have been criticized on the basis of 2 major points, including the controversial tender 

point examination and the limited acknowledgement of associated symptoms that are 

characteristic of FM (eg, fatigue, irritable bowel syndrome, headaches, and insomnia). In the 

pediatric population, criteria proposed by Yunus and Masi11 nearly 3 decades ago are the 

only available criteria to help diagnose FM in children. Although the Yunus and Masi 

criterion includes assessment of associated symptoms, it also relies on the presence of 5 of 

18 tender points.

The manual tender point examination is controversial, given that it is often performed 

incorrectly or not performed at all in clinical practice.12 Further controversy surrounds the 

utility of the tender point examination because it is thought to incorporate a degree of 

subjectivity as well as apprehension or anxiety on the part of the patient.12 There also has 

been concern that tender points appear to be somewhat arbitrary, do not discriminate types 

of pain, and can be exclusive such that patients who would otherwise fit the diagnosis of FM 

but do not suffer from enough tender points are excluded (ie, male patients). The utility of 

the tender point examination to examine pain sensitivity also has been diminished by newer, 

more sophisticated techniques that incorporate quantitative sensory testing to quantify pain 

thresholds, pain tolerance, and conditioned pain modulation in patients with FM.13,14

In 2010, Wolfe et al15 proposed new criteria for the clinical diagnosis of FM in adults. These 

criteria include a clinician-administered tool for the Widespread Pain Index (WPI) and a 

Symptom Severity (SS) Scale of key characteristic symptoms as well as associated 

symptoms of FM (Figure). In a multicenter study, the new criteria recognized 88.1% of the 

256 cases with FM defined by the original 1990 ACR classification criteria, thus proving to 

be an effective tool for classifying FM. Unlike previous criteria, this tool is more 

comprehensive by including cardinal and additional somatic symptoms of FM, providing a 

quantifiable cut-off point and severity scores and eliminating the tender point examination. 

Two other studies have since cross-validated the 2010 ACR criteria in adults with FM.16,17

Currently, there are no such studies for the classification of JFM. Hence, it is a priority to 

validate the adult FM ACR criteria using a similar, rapidly delivered and scored measure for 

general and subspecialty clinicians to help make a diagnosis of JFM more efficiently. This 

could further minimize costs and anxiety with unnecessary referrals and tests. A validated 

set of criteria for JFM also could accelerate research into this poorly understood condition. 

Finally, quantifying symptom severity via the WPI and SS index would aid in improved 

ability to assess changes in response to treatment among patients with JFM.
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The primary aim of this study was to assess the criterion validity of the 2010 ACR FM 

criteria in a sample of patients with JFM. We predicted that the tool would correctly classify 

≥80% of patients with JFM and control patients without JFM (localized pain). A secondary 

aim was to compare the group with JFM with the localized pain controls on number of 

tender points, pain locations, and cardinal and associated somatic symptoms. We 

hypothesized that the group with JFM would have significantly greater scores in each 

domain than controls.

Methods

A convenience sample of pediatric patients, ages 11–17 years with a known diagnosis of 

active primary JFM as determined by a pediatric rheumatologist, were recruited from a 

tertiary care rheumatology clinic. The 1985 Yunus and Masi criteria, the most widely used 

criteria in pediatric clinical practice and research studies, were used to diagnose JFM. Given 

that symptoms of FM can wax and wane, adolescents with a known diagnosis of JFM who 

did not have active symptoms (ie, did not meet criteria based on clinician judgment) at time 

of recruitment were excluded from participation. Additionally, matched (sex, age [within 1 

year]) controls with localized pain, including chronic headaches, abdominal pain, and/or 

limb pain were recruited from the rheumatology, pain management, or behavioral medicine 

clinics.

Patients were excluded if they did not have a diagnosis of primary FM or had localized pain 

attributable to another reason, including other inflammatory pain conditions (eg, juvenile 

idiopathic arthritis, juvenile dermatomyositis, systemic lupus erythematosus).

Potential participants meeting eligibility criteria were identified via medical chart review. 

Eligible patients and their parents were contacted by a member of the investigative team 

during a routine clinic appointment with the attending clinician’s permission, screened for 

eligibility, and invited to participate in the study. The study was approved by the Institutional 

Review Board. Informed parental consent/permission along with patient assent was obtained 

at this screening/study visit.

During the study visit, participants were administered the WPI and the SS questionnaire, and 

a tender point examination was performed as described in this article.

Measures

For each participant, the following demographic information was collected via parental 

report: sex, age, race/ethnicity, parental education, occupation, and household income. 

Referring clinicians were asked to complete a questionnaire to confirm active JFM and 

document which features of the Yunus and Masi criteria were met at time of study visit. If 

patients with a previous diagnosis of JFM did not have active symptoms at time of 

recruitment, they were excluded from participation.

The study rheumatologist or a trained examiner administered the WPI and SS questionnaires 

to the patient with the parent/caregiver present to verify the patient’s report, followed by a 

standardized 18-site tender point examination. WPI is a questionnaire that identifies pain in 
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the past week occurring in specific musculoskeletal sites, including shoulders, upper arms, 

lower arms, hips, upper legs, lower legs, jaws, chest, abdomen, upper back, lower back, and 

neck. Each painful site is given a single point and totaled to provide a final score (range 0–

19). SS is a questionnaire composed of 2 components that identifies the degree of severity of 

cardinal symptoms and the presence or absence of associated symptoms. Cardinal symptoms 

of fatigue, waking unrefreshed, and cognitive symptoms are addressed on a severity scale 

from 0–3, with 0 being no problem and 3 being a severe problem. A separate list of 40 

different somatic symptoms is indexed and assessed on the basis of the presence or absence 

in the past week (stable during the past 3 months). This list was derived from the 

recommendations of the authors of the original criteria.15 Although the authors’ original 

intent was for clinicians to assess overall number of somatic symptoms rather than use a 

specific checklist, we elected to list these items for standardization purposes. A score is 

given to this list based upon the overall frequency of symptoms (0–3, 0 = none at all and 3 = 

a great deal [≥10] of symptoms). A final score is calculated by adding the total score from 

the cardinal symptoms and the overall frequency of somatic symptoms (maximum score = 

12). According to the adult ACR criteria for FM, a score of SS ≥ 5 and WPI ≥ 7 or a score of 

SS ≥ 9 and WPI 3–6 indicates a positive diagnosis for FM.

All participants underwent a manual tender point examination via the standard thumb 

palpation method. A trained research assistant or physician applied up to 4 kg/cm2 of 

pressure to each of the 18 tender point locations. Examiners (K.B., C.W.) were trained by 

the same rheumatologist (T.T.) to perform a standard examination with manual palpation by 

using a maximum of 4 kg/cm2 of pressure. Points were considered positive if the participant 

reported pain at <4 kg/cm2 of pressure.

Statistical Analyses

Data were entered and analyzed using SPSS Version 20 (IBM, Armonk, New York). Data 

were first examined for missing components to ensure completeness. Descriptive data for the 

group with JFM and control group of the WPI, SS index, and tender point counts were 

computed. The number and proportion of patients in each group who met and did not meet 

Yunus and Masi and ACR 2010 criteria was computed to establish sensitivity, specificity, 

and predictive values of the ACR 2010 criteria using the Yunus and Masi 1985 criteria as the 

gold standard. t tests were conducted to compare the 2 groups on number of pain locations 

(WPI score), cardinal symptoms score, total number of somatic symptoms endorsed, and 

number of tender points. The data were examined for skewness and deemed suitable for 

parametric testing. For descriptive purposes, the somatic symptoms were grouped by body 

system (musculoskeletal, mood, neurologic, gastrointestinal, chest/respiratory, skin, 

genitourinary, and other).

Results

A total of 105 eligible patients were approached, and 97 (92.4%) agreed to participate. Eight 

patients who were approached declined to participate primarily because of heightened pain 

at time of contact and/or time constraints in the day. One patient with JFM had missing data, 

and another patient with JFM was discovered during data examination to have not met 

criteria for active JFM and, therefore, both were excluded from final analysis. The final 
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sample (N = 95) consisted of 47 patients with JFM (mean age = 15.3, SD = 1.43) and 48 

matched controls (mean age = 15.0, SD = 1.48) with localized pain. Participants were 100% 

female and 94.8% Caucasian. Mean “average pain score (0–10) in the past week” at time of 

recruitment was 6.3 (SD 1.6) and 5.8 (SD 2.0) for JFM and matched controls, respectively. 

Matched controls had back pain (n = 18), abdominal pain (n = 11), extremity pain (n = 9), 

complex regional pain syndrome (n = 5), headache (n = 1), pelvic pain (n = 1), or a 

combination of 2 of the aforementioned (n = 3).

Diagnostic Utility of 2010 ACR Criteria in JFM

When the Yunus and Masi criteria were used as the gold standard, the overall sensitivity and 

specificity of the ACR 2010 criteria for diagnosing JFM were 89.4% and 87.5%, 

respectively (Table I). The positive predictive value was 87.5%, and the negative predictive 

value 89.4%. Positive and negative likelihood ratios were 7.14 and 0.12, respectively.

Comparison of Clinical Characteristics

There was a significant difference in the total number of painful regions (WPI), cardinal 

symptoms severity score, symptom severity index totals, and the total number of tender 

points, with greater scores in the group with JFM compared with the control participants 

with chronic localized pain (Table II). Table III summarizes the group differences across 

clinical characteristics. Results demonstrate a greater frequency and severity of symptoms 

among the group with JFM compared with matched controls, with the majority of 

participants in both groups reporting primarily musculoskeletal, mood, and neurologic 

symptoms. The reported frequency of specific somatic symptoms (Table IV; available at 

www.jpeds.com) varied between JFM and controls. Indeed, there were certain somatic 

symptoms, including Raynauds, diarrhea, oral ulcers, photosensitivity, alopecia, taste 

changes, rashes, hearing difficulties, seizures, hives or welts, painful urination, fevers, 

bladder spasms, wheezing, and vomiting, that were endorsed by <25% of patients with JFM 

(as well as control participants).

Discussion

In this preliminary validation study, the 2010 ACR FM Criteria appear to have very good 

sensitivity (89.4%) and specificity (87.5%) for use in diagnosing JFM in adolescents. In 

comparison, the initial validation study for adults with FM correctly classified 88.1% of 

patients with FM.15 At face value, the 2010 ACR criteria offer a simplified means of 

diagnosing a complex condition like FM. In comparison with the previous classification 

criteria—either the Yunus and Masi11 or the 1990 ACR Criteria10—the 2010 questionnaire 

based criteria clearly has several advantages.

First, it eliminates the need for the tender point examination, which has been criticized for 

its subjectivity and inconsistencies for clinical use,12 including applicability toward male 

patients, who generally appreciate less pain to pressure. Unfortunately, we were unable to 

recruit male patients for this study, given a low prevalence (<5%) in our tertiary care clinic. 

It is also important to note that the tender point examination alone in this study appears to 

differentiate JFM from controls, with controls reporting only an average of 2–3 tender points 
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and participants with JFM averaging 11, reflecting the presence of generalized pain 

sensitivity of patients with JFM. Nonetheless, results of this study suggest that conducting a 

manual 18-point tender point examination may not be necessary to obtain accurate 

classification of JFM.

A second advantage of the 2010 criteria is the fact that, unlike the 1990 ACR criteria, it 

includes an assessment of severity of key somatic symptoms in FM: fatigue, unrefreshing 

sleep, and cognitive symptoms. In this study, participants with JFM had greater severity 

across all 3 symptoms than localized pain controls. Additionally, patients can endorse the 

presence of few to several other somatic symptoms in the 2010 ACR criteria, which is more 

consistent with the clinical symptomatology of FM rather than being limited to pain and 

tender points alone. In practice and in clinical research, this broad scoring system would 

allow for assessing improvement across the spectrum of symptoms rather than relying only 

on report of musculoskeletal pain or tenderness alone as a measure of efficacy in treating 

JFM. Indeed, patients with JFM in this study clearly had greater rates of somatic symptoms 

in general, reporting nearly twice as many concerns. In particular, neurologic, sleep, 

musculoskeletal, and abdominal symptoms were noted more frequently than among their 

localized pain peers. However, we found that some items were very rarely endorsed by 

youth with JFM (eg, bladder spasms, loss or change in taste, itching, hives/welts, painful 

urination, Raynaud, rashes, diarrhea, hearing difficulties, numbness, fevers, and seizures).

Lastly, the ease in which the 2010 ACR questionnaires are given is a great advantage over 

previous criteria. This questionnaire was administered in less than 5 minutes and therefore 

could be administered readily in the clinical setting. As a brief and user-friendly tool, the 

2010 ACR criteria could therefore also serve as a screening tool, the results of which could 

help guide referral patterns and prevent excessive anxiety surrounding multiple referrals and 

tests. Furthermore, limiting delays to time to diagnosis can allow for earlier implementation 

of appropriate counseling and therapies to prevent additional morbidity associated with the 

condition. Such interventions might include general education, improvements in sleep 

hygiene, reduction of disability via cognitive behavioral therapy,18,19 and participation in 

targeted physical exercise programs that have been shown to improve quality of life.20

We recognize that in 2011, a modified version of the 2010 ACR Criteria was suggested.12 

This version allowed for a completely self-reported questionnaire of widespread pain and 

modified the symptom severity score to include severity of cardinal symptoms of fatigue, 

unrefreshing sleep, and cognitive symptoms on a 0–3 scale as well as the sum of the 

presence or absence of headache, abdominal pain/cramps, and/or depression in the past 6 

months for a 4-item SS score of 0–12. Interestingly, the modified version is fairly similar to 

the Yunus and Masi criteria for JFM but without the tender point examination. Several 

studies have evaluated the modified 2010 Criteria with respect to adult FM and it has shown 

to be useful.21–24 However, in a recently published study (2015), Jones et al25 compared the 

1990, 2010, and modified 2010 ACR Criteria and found that the modified (self-reported) 

version identified a greater number of patients with FM (a 4-fold increase) than the other 

criteria. Yet sensitivity (64%) and specificity (78%) were poor to fair. Interestingly, these 

authors found that the original 2010 Criteria had a sensitivity of 55% and specificity of 99%, 

with lowest prevalence rates possibly attributable to recruiting bias. Given our study was 
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initiated before these modifications, we were unable to assess the effectiveness of this 

modified version.

In this study of female adolescents with JFM, we noted several features of the measure that 

could be improved for greater applicability to a younger population and would require 

relatively small modifications that would not compromise the integrity of the measure. First, 

pediatric patients tend to be very literal with respect to “pain in the past week” and would 

include acute injuries (eg, sprained ankle) unless guided otherwise. Hence, extending the 

time frame of the WPI to “in the past 3 months” and specifying that the pain be persistent 

(“every day or almost every day”) would enhance their understanding of the nature of 

chronic or recurrent pain. For the somatic symptoms, several items rarely were endorsed by 

the youth (<10%), and some were not understood and/or were redundant and we would 

recommend removing these items (muscle pain, fatigue/tiredness, chest pain, fever, diarrhea, 

wheezing, Raynaud phenomenon, hives/welts, vomiting, oral ulcers, loss of/change in taste, 

seizures, rash, sun sensitivity, hearing difficulties, hair loss, painful urination, and bladder 

spasms) from the list of somatic symptoms and utilize only the most useful 22 remaining 

items. Furthermore, it may be useful to include lightheadedness/balance problems along 

with dizziness and to add items pertaining to tenderness to touch and sensitivity to loud 

sounds, bright lights, or strong smells. These items were suggested in the recent article by 

Bennett et al22 and adding these items would not require any change to the categorical 

scoring system of the symptom severity index.

The main limitations to this study are the small sample size of only female patients with 

primary JFM and recruitment from within 1 tertiary care center. These may limit 

generalizability to male patients with JFM (who generally tend to report symptoms less 

often than females), patients with JFM secondary to another disease condition (eg, juvenile 

arthritis), and those who present to primary care clinics in the community setting. Controls 

with localized pain also were recruited primarily from pain clinics and behavioral medicine 

and thus may not have been as thoroughly screened for more widespread FM type symptoms 

leading to a misdiagnosis of primarily localized pain. Studies involving sufficiently powered 

sample sizes based upon different geographic regions inclusive of community practices 

would address this limitation. Also, testing the utility of these criteria in patients with 

secondary JFM would be useful.

In summary, the results of this study suggest that the 2010 ACR Criteria can be applied to a 

female pediatric population with JFM. We have suggested some minor modifications to suit 

the developmental level of the patients that can be made without compromising the integrity 

of the measure and plan to test this in future studies. At this time, we would recommend that 

the WPI and SS tools be administered by a clinician or health care professional as originally 

designed, because younger patients may need reminders of the time frame for symptoms and 

clarification of the meaning of some of the somatic symptoms. We would also emphasize 

that a standard physical examination and history should be conducted as part of clinical 

practice to ensure other conditions (eg, thyroid dysfunction, systemic lupus erythematosus, 

juvenile idiopathic arthritis, sleep disorders) are ruled out. The absence of a tender point 

examination does not appear to be problematic for the classification of JFM in adolescents 

based on this study. As a rapidly delivered and scored tool, the ACR 2010 measure could 
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ultimately help clinicians more efficiently make a diagnosis of JFM, better define a 

population with JFM for clinical research, and ultimately help patients with JFM access 

needed treatments and resources sooner.
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Figure. 
2010 ACR Criteria for FM questionnaires. IBS, irritable bowel syndrome. Adapted from 

Wolfe et al.15
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Table I.

Number of JFM and matched controls meeting the 2010 ACR FM criteria

2010 ACR criteria met JFM (N = 47) Matched control (N = 48)

Yes 42 6

No 5 42
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Table II.

t test comparisons of total number of tender points, pain locations, and symptoms between JFM and matched 

localized pain controls

JFM, Mean (SD) Matched controls, Mean (SD) t Sig.

Tender points 11.83 (3.94) 2.81 (2.80) 12.83 .000

Widespread pain 10.91 (3.53) 2.94 (2.16) 13.27 .000

Cardinal symptoms 5.74 (2.15) 3.00 (2.14) 6.23 .000

Somatic symptoms 14.40 (5.47) 6.88 (4.29) 7.45 .000

Sig., significance.
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Table III.

Frequency of symptoms reported by participants (“in the past week”)

JFM (n = 47) Matched controls (n = 48)

Cardinal symptoms Number (%) Number (%)

 Fatigue

  No problem 1 (2.1) 14 (29.2)

  Slight/mild problem 11 (23.4) 11 (22.9)

  Moderate, considerable problem 20 (42.6) 17 (35.4)

  Severe, pervasive, continuous 15 (31.9) 6 (12.5)

 Waking unrefreshed

  No problem 4 (8.5) 11 (22.9)

  Slight/mild problem 6 (12.8) 13 (27.1)

  Moderate, considerable problem 15 (31.9) 14 (29.2)

  Severe, pervasive, continuous 22 (46.8) 10 (20.8)

 Cognitive symptoms

  No problem 11 (23.4) 39 (81.3)

  Slight/mild problem 11 (23.4) 8 (16.7)

  Moderate, considerable problem 14 (29.8) 1 (2.1)

  Severe, pervasive, continuous 11 (23.4) 0 (0.0)

SS index*

 Musculoskeletal 80.9% 45.9%

 Mood 54.3% 21.9%

 Neurologic 43.4% 21.1%

 Gastrointestinal 35.1% 16.5%

 Other 34.0% 21.7%

 Pulmonary 31.2% 7.6%

 Skin 20.4% 6.7%

 Genitourinary 14.0% 4.9%

*
A total of 40 clinical symptoms grouped by the following system categories: gastrointestinal (abdominal pain, diarrhea, constipation, irritable 

bowel symptoms, heartburn, loss of appetite, loss or change in taste, oral ulcers, dry mouth, vomiting); genitourinary (painful urination, bladder 
spasms, frequent urination); mood (depression, nervousness); musculoskeletal (muscle pain, muscle weakness); neurologic (headaches, numbness, 
dizziness, thinking problems, ringing in ears, hearing difficulties, seizures); other (fevers, tiredness, insomnia, hair loss, dry eyes, blurry vision, 
Raynaud); pulmonary (wheezing, shortness of breath, chest pain); skin (hives/welts, rashes, sun sensitivity, easy bruising, itching).
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Table IV.

Frequency of somatic symptoms endorsed by JFM and control participants (“in the past week”)

Somatic symptoms JFM (n = 47), n (%) Controls (n = 48), n (%)

Muscle pain 45 (95.7) 29 (60.4)

Headaches 43 (91.5) 25 (52.1)

Tiredness 43 (91.5) 35 (72.9)

Muscle weakness 31 (66) 15 (31.3)

Abdominal pain 31 (66) 20 (41.7)

Nausea 30 (63.8) 18 (37.5)

Nervousness 29 (61.7) 12 (25)

Dizziness 28 (59.6) 15 (31.3)

Thinking problems 25 (53.2) 4 (8.3)

Irritable bowel symptoms 25 (53.2) 7 (14.6)

Chest pain 24 (51.1) 6 (12.5)

Insomnia 23 (48.9) 20 (41.7)

Easy bruising 22 (46.8) 7 (14.6)

Depression 22 (46.8) 9 (18.8)

Ringing in ears 21 (44.7) 9 (18.8)

Numbness 21 (44.7) 14 (29.2)

Dry mouth 19 (40.4) 6 (12.5)

Loss of appetite 18 (38.3) 12 (25)

Heartburn 17 (36.2) 5 (10.4)

Blurry vision 16 (34) 5 (10.4)

Shortness of breath 16 (34) 5 (10.4)

Frequent urination 15 (31.9) 5 (10.4)

Constipation 15 (31.9) 6 (12.5)

Dry eyes 12 (25.5) 4 (8.3)

Itching 12 (25.5) 5 (10.4)

Raynaud 10 (21.3) 6 (12.5)

Diarrhea 9 (19.1) 6 (12.5)

Oral ulcers 8 (17) 1 (2.1)

Sun sensitivity 7 (14.9) 0 (0)

Hair loss 6 (12.8) 1 (2.1)

Loss or change in taste 6 (12.8) 2 (4.2)

Rashes 6 (12.8) 4 (8.3)

Hearing difficulties 5 (10.6) 4 (8.3)

Wheezing 4 (8.5) 0 (0)

Vomiting 4 (8.5) 4 (8.3)

Bladder spasms 3 (6.4) 1 (2.1)

Fevers 2 (4.3) 2 (4.2)

Painful urination 3 (6.4) 1 (2.1)

Hives/welts 1 (2.1) 0 (0)
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Somatic symptoms JFM (n = 47), n (%) Controls (n = 48), n (%)

Seizures 0 (0) 0 (0)
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