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ABSTRACT. Objective. To describe the diagnosis status and outcome of patients diagnosed with fibromyalgia
(FM) by US rheumatologists.
Methods. We assessed 1555 patients with FM with detailed outcome questionnaires during 11,006
semiannual observations for up to 11 years. At entry, all patients satisfied American College of
Rheumatology preliminary 2010 FM criteria modified for survey research. We determined diagnosis status, rates of improvement, responder subgroups, and standardized mean differences (effect
sizes) between start and study completion scores of global well-being, pain, sleep problems, and
health related quality of life. (QOL)
Results. The 5-year improvement rates were pain 0.4 (95% CI 0.2, 0.5), fatigue 0.4 (95% CI 0.2,
0.05), and global 0.0 (95% CI –0.1, 0.1). The standardized mean differences were patient global 0.03
(95% CI –0.02, 0.08), pain 0.22 (95% CI 0.16, 0.28), sleep problems 0.20 (95% CI 0.14, 0.25), physical component summary of the Short-form 36 (SF-36) 0.11 (95% CI –0.14, –0.07), and SF-36 mental component summary 0.03 (95% CI –0.07, 0.02). Patients switched between criteria-positive and
criteria-negative states, with 716 patients (44.0%) failing to meet criteria at least once during 4228.5
patient-years (7448 observations). About 10% of patients had substantial improvement and about
15% had moderate improvement of pain. Overall, FM severity worsened in 35.9% and pain in
38.6%.
Conclusion. Although we found no average clinically meaningful improvement in symptom severity overall, 25% had at least moderate improvement of pain over time. The result that emerged from
this longitudinal study was one of generally continuing high levels of self-reported symptoms and
distress for most patients, but a slight trend toward improvement. (First Release July 15 2011;
J Rheumatol 2011;38:2238–46; doi:10.3899/jrheum.110026)
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IMPROVEMENT

The outcome of fibromyalgia (FM) — whether patients with
the illness improve and to what extent they improve — has
important implications that relate to clinical care and public
policy with respect to diagnosis, disablement, and overall
management. A number of studies, generally with samples ≤
100, have addressed the outcome and/or stability of FM outcomes1,2,3,4,5,6,7,8,9,10,11,12, and several studies have made
similar assessments for persons with chronic widespread
pain13,14,15, more common and less symptomatically severe
than FM. As most of the FM studies were small and only 2
evaluated patients for more than one followup assessment,
there remains limited knowledge of the stability or rate of
change of symptoms over time. The consequence is that a
picture of FM outcome has not clearly emerged.
We used the American College of Rheumatology (ACR)
2010 preliminary diagnostic criteria16, as modified for survey research17, to analyze prospectively collected data on
1555 patients with FM during 11,006 semiannual observations. We used the modified criteria because the preliminary
diagnostic criteria are not suitable for survey research. The
objectives of this study were to assess (1) the stability, rate,
and overall change in FM symptoms over time; (2) the stability of FM criteria and the rate of change from criteria-
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positive to criteria-negative status; and (3) the relation of
symptoms to criteria, the predictors of symptoms, and criteria change.
MATERIALS AND METHODS
Patients and diagnoses. Beginning in 1998, we assessed participants in the
National Data Bank for Rheumatic Diseases (NDB) longitudinal study of
FM outcomes18. Participants are volunteers, recruited from the practices of
US rheumatologists, who complete mailed or Internet questionnaires at
6-month intervals (January and July). They are not compensated for their
participation. The NDB utilizes an open-cohort design in which patients are
enrolled continuously. The mean entry date for FM participants was July
2002. The diagnosis of FM was made by the patient’s rheumatologist or
confirmed by the patient’s physician in cases that were self-referred
(28%)18.
This study was approved by the Via Christi Regional Medical Center
Institutional Review Board.
Entry criteria. For the purposes of participation in this study, patients were
required to fulfil these criteria: (1) to have a rheumatologist diagnosis of
FM prior to enrollment into the NDB; (2) to satisfy ACR 2010 diagnostic
criteria modified for surveys and clinical studies at the time of the initial
NDB assessment; and (3) to have completed ≥ 2 NDB semiannual questionnaires (Figure 1)17. Some of the modified 2010 criteria variables were

not available prior to 2009; therefore, we used the symptom intensity scale
(SI)19 to derive diagnostic criteria and the fibromyalgia severity (FS) scale
for observations in this study prior to 2009. The FS scale (also known as
the fibromyalgianess scale)17,20, is similar to the SI scale21. Although the SI
scale combines a visual analog scale (VAS) for fatigue with the Widespread
Pain Index (WPI) and the FS scale combines the WPI with a 4-item symptom severity scale (not available in this study), the SI and FS scales are
effectively the same in terms of performance. For when the SI scale is
transformed to the same scale length as the FS (0 to 31), the Pearson correlation coefficient of the scales is 0.963 and Lin’s concordance coefficient
is 0.95622. This indicates that the scales have almost exactly the same performance characteristics. We have reported elsewhere that the “scale captures well the essential content of FM or what we have called ‘fibromyalgianess’ ”17,20. A cutpoint of 13 best separates persons with and without
FM, using the modified diagnostic criteria, when unselected patients with
rheumatic disease are studied17. The modification of the 2010 criteria for
diagnosis with data prior to 2009 in the NDB was: (WPI ≥ 7 and VAS
fatigue > 5) or (WPI ≥ 7 and VAS fatigue ≤ 5) and a count of somatic symptoms (≥ 13).
Of the 1555 participants who met entry criteria, 19% had data for 1 year
(2 observations), 25% had data for 2 years (3–4 observations), and 56% had
data for between 3 and 11.5 years (6–23 observations). The mean duration
in the study was 4.0 (SD 2.9) years. As enrollment into the NDB was continuous, beginning in 1998, duration of followup reflects both year of entry

Figure 1. The process of patient enrollment and selection.
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and withdrawal of consent. We also identified an additional 814 patients,
diagnosed with FM by physicians but not meeting the modified ACR 2010
criteria at their first observation (Figure 1). These patients were excluded
from the current study. However, at some time during followup 496
(60.9%) met the modified ACR criteria. A further 423 patients met study
criteria but had only one observation and were excluded from the analysis
(Figure 1). These 423 differed slightly from the 1555 valid participants at
first assessment as follows (mean scores; 1555 in the included group, 423
the excluded group): FS scale (22.7, 23.5), VAS pain (6.8, 7.0), fatigue (7.6,
8.0), FM duration (13.7, 12.8), and age (52.8, 51.7).
Study outcome variables. The major study variables are shown in Tables 1
and 2. Patients completed the Short-form 36 (SF-36) version 1 from which
the physical component summary (PCS) and the mental component summary (MCS) scores were calculated23,24. The primary time period of the
SF-36 questionnaire was 4 weeks.
The SF-36 mental health subscale was normalized to a 0–10 mood
scale, higher numbers indicating worse mental health, and this constituted
the mood scale for the study. We also used the Euroqol (EQ-5D) to estimate
a preference-based single measure of health status25. Lower scores represent worse outcome for the PCS, MCS, and EQ-5D. The FS scale was used
to define FM severity (fibromyalgianess). As noted above, the FS ranges
from 0 to 31, a score of 13 considered the best dividing point between FM
and non-FM states17.
To measure functional status, we used the Health Assessment
Questionnaire disability index (HAQ)26. Fatigue, disturbed sleep, and global severity and pain were assessed by 0–10 visual analog scales. Global
severity referred to “all the ways your illness affects you.” Body mass index
(BMI) categories of underweight (BMI < 18.5 kg/m2), normal weight (BMI
18.5–24.9 kg/m2), overweight (BMI 25.0–29.9 kg/m2), and obesity (BMI
30.0 kg/m2) were determined according to the World Health Organization
guidelines27. Patients reported all medication used within the previous 6
months on each questionnaire. Medications were classified as psychotropTable 1. Demographic and treatment characteristics at first observation.
Variable

Baseline Value,
mean (SD) or %

Age, yrs
Sex, % female
Non-hispanic White, %
Education, %
< 12 yrs
12–15 yrs
College graduate
Body mass index (BMI)
BMI WHO classification: overweight or obese, %
Smoking: current, %
Smoking: past, %
Social security disability (age ≤ 62 years)
Work disabled — self-report, %
Median total household income ($US)
FM treatment, %
NSAID or non-opioid analgesics
Opiate use
Any analgesic, opioid, or NSAID
FM pharmacological treatment: not analgesics,
opioids, or NSAID
Any FM pharmacological treatment
Duration of fibromyalgia, yrs
Current depression (within last 6 months)

52.9 (11.4)
96.4
92.5
6.3
67.1
26.7
30.6 (7.6)
61.9
15.5
21.8
29.1
34.5
35,000
67.4
40.1
85.4
86.9
96.8
13.7 (10.7)
47.0

WHO: World Health Organization BMI categories; NSAID: nonsteroidal
antiinflammatory drugs.

ic (including antidepressants, anxiolytics, anticonvulsants, and similar
medications), analgesic and nonsteroidal antiinflammatory drugs (NSAID),
and/or opioids.
A count of somatic symptoms (0–37), similar to those reported in the
ACR 2010 diagnostic criteria study16, was obtained. Depression within the
last 6 months and work disability were determined by self-report.
Statistical methods. Using 11,006 observations, patients were studied during 6251 patient-years of followup. We used Kaplan-Meier life table methods and Cox regression to determine the risk of not satisfying FM criteria.
To determine the rate of change in variables over time, we used generalized
estimating equations (GEE), clustered on individual patients and adjusted
for sex, baseline age, and baseline FM duration. Because all patients were
not represented in all observations, GEE data are potentially biased. To be
sure the results presented were substantially correct, we conducted a series
of sensitivity analyses to determine if missing data biased the results. We
used a series of qualitative and quantitative graphic and regression methods
including fractional polynomial regression, restricted cubic splines, and
line smoothers. In these analyses we compared data at different time periods for patients with and without generally complete data. We also used
markers for dropouts (attrition) and short time in study; these variables
were not significant in any model. The 1073 patients who dropped out of
the study prematurely through death (4%) or withdrawal of consent, representing an attrition rate of 11% per semiannual questionnaire, differed minimally from the 482 who continued: (n = 482, n = 1073): FS scale (22.4,
22.9), VAS pain (6.6, 6.9), fatigue (7.5, 7.7), FM duration (13.8, 13.7), and
age (52.6, 53.0). Overall, our analyses suggested that the data as presented
are a fair representation of the course of FM.
We determined the standardized mean difference between variables at
the first and final observation by dividing the mean difference by the
pooled standard deviation. Confidence intervals were based on 100 bootstrap repetitions. As entry criteria constrained the variance of FM severity,
WPI, fatigue and symptom count, the effect size for these variables is
biased and was not reported. We used Cohen’s categories to categorize the
magnitude of the effect size, with values > 0.2 indicating a small effect size,
≥ 0.5 a medium effect, and ≥ 0.8 a large effect28, and we used IMMPACT
recommendations to form and describe improvement groups29.
We used the Gonen and Heller K statistic for concordance probability
to evaluate the discriminatory power and the predictive accuracy in the Cox
proportional hazards analyses30. The K statistic may be interpreted similarly to an area under the receiver operating curve statistic.
To put study scores into a larger perspective, we also report scores from
a random observation from 15,777 patients with rheumatoid arthritis (RA)
participating in the NDB outcome study18. Approximately 22% of these
patients satisfied survey criteria for FM. All analyses were performed using
Stata, version 11.131. Statistical significance was set at 0.05. All tests were
2-tailed.

RESULTS
Baseline characteristics. Participants were almost all
non-Hispanic White (92.5%) women (96.4%). The median
household income was $35,000. Between 29.1% and 34.5%
were work-disabled. Pharmacologic FM-related treatments
were used almost universally (96.8%), with 85.4% reporting
use of analgesics, opioids, and NSAID and 86.9% using
other drugs that included antidepressants, anti-anxiety,
muscle relaxants, sleeping medications, and similar treatments. Current depression (within last 6 months) was reported by 47.0% (Table 1).
As shown in Table 2, clinical status variables were
markedly abnormal at entry, indicating high levels of polysymptomatic distress. Subsequent analyses (below) report
changes in these variables over the time of the study.
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Table 2. Baseline and longitudinal improvement values for 1555 patients with fibromyalgia.
Variable

Baseline,
mean (SD)

All Observations
(N = 11,006)
Within-patient SD

Estimated 5-year
Improvement
(95% CI)*

Mean (SD)
of RA Patients
(N = 15,777)

FM severity (0–31)
Widespread Pain Index (0–19)
Patient global (0–10)
Pain (0–10)
Fatigue (0–10)
Sleep disturbance (0–10)
Symptom count (0–37)
Mood (0–10)
HAQ (0–3)
PCS (0–100)
MCS (0–100)
EQ-5D (0–1)

22.7 (4.8)
13.6 (5.7)
5.7 (2.2)
6.8 (2.1)
7.6 (1.9)
6.8 (2.7)
16.4 (5.7)
4.5 (1.9)
1.3 (0.6)
29.0 (7.7)
39.7 (11.6)
0.57 (0.22)

4.0
3.3
1.5
1.6
1.5
1.9
3.4
1.0
4.4
6.8
0.1
4.0

1.8 (1.5, 2.1)
1.3 (1.0, 1.5)
0.0 (–0.1, 0.1)
0.4 (0.2, 0.5)
0.4 (0.3, 0.5)
0.4 (0.3, 0.6)
0.8 (0.6, 1.1)
0.5 (0.4, 0.6)
0.2 (0.00, 0.04)
0.5 (0.1, 0.8)
0.6 (0.1, 1.1)
0.03 (0.02, 0.04)

11.2 (7.5)
5.7 (5.1)
3.7 (2.5)
3.8 (2.8)
4.4 (3.0)
3.8 (3.1)
8.0 (6.2)
2.8 (1.9)
1.0 (0.7)
36.6 (11.2)
49.0 (11.4)
0.73 (0.19)

* Based on generalized estimating equation analyses adjusted for baseline fibromyalgia duration, age, and sex. HAQ: Health Assessment Questionnaire disability index; PCS: physical component summary score; MCS: mental component summary score; EQ-5D: EuroQol.

Improvement in FM symptoms over time. We assessed
change in FM symptom severity by comparing data at the
first and last observations over a mean study duration of 4
years, and also by fitting longitudinal GEE models that utilized all of the 11,006 observations over the 11 years of followup. When the cohort was considered as a whole, there
was little change in FM symptom severity. Figure 2 shows
only slight to no changes in regard to the WPI, symptom
count, fatigue, pain, mood, or HAQ scores between study

initiation and completion. Figure 3 demonstrates a small
degree of improvement in FS scores over time, with
improvement occurring more quickly in the earlier years. To
describe the rate of change over time, we present estimated
changes per 5 years rather than annually, using all (11,006)
study observations (Table 2). The mean FS score was 22.7
(4.8) at study onset had an estimated 5-year improvement of
1.8 (1.5, 2.1) units, or 0.36 standardized units. The magnitude of this change is shown in Figure 3, right panel. Table

Figure 2. Key fibromyalgia symptoms scores at baseline and at study completion. Vertical lines indicate mean values in patients with rheumatoid arthritis, as shown in Table 1.
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Figure 3. Changes in fibromyalgia severity score over time and between baseline and study completion. The left
panel is based on generalized estimating equation analyses of all observations; the right panel contrasts first and
last observations.

2 also demonstrates that slight improvements were noted for
some important FM and QOL variables but not others. For
example, the 5-year improvement for pain, fatigue, and
sleep was 0.4 units, but there was no improvement in patient
global severity. We used baseline FM duration as a covariate in the Table 2 analyses (column 2), and significant
changes in 5-year improvement for each 1-year increase in
the duration of FM were noted only for PCS worsening
–0.04 (95% CI –0.08, –0.00), MCS improvement 0.05 (95%
CI 0.00, 0.10), and mood improvement –0.01 (95% CI
–0.02, –0.00). While statistically significant, these changes
are small and should be considered clinically meaningless.
In addition, there was considerable within-patient variability, as shown in Table 2 (column 2). The effect sizes for pain
(0.22; 95% CI 0.12–0.28) and sleep disturbance (0.20; 95%
CI 0.16–0.25) were small; the effect sizes on PCS, MCS,
EQ-5D, and patient global were not substantial (Table 3,
column 2).
Even so, Figure 3 (right panel) shows that some patients
improved substantially. To explore this, we further characterized the degree of change for groups of patients by measuring response at the last observation. Table 3 shows that
10.2% of patients had a substantial response (≥ 50%) as
measured by the FM severity variable. Among these responders, only 5.1% still satisfied FM criteria and showed only
mild abnormalities in the other study variables. A further
13.6% had a moderate response, with clinically important
improvement, although 43% still satisfied the criteria. By

contrast, 53.5% had no response, with variable scores worse
than the baseline scores of all patients. Overall, FM severity worsened in 35.9% and pain in 38.6%. Other study variables generally demonstrated similar outcomes. Of interest,
there was no difference in the duration of FM between
groups at study closure: 17.2, 17.2. 17.7, and 16.5 years for
the none, minimal, moderate, and substantial groups,
respectively.
Losing FM diagnosis: becoming criteria-negative. Patients
switched between criteria-positive and criteria-negative
states. Seven hundred sixteen patients (44.0%) failed to
meet criteria at least once during 4228.5 patient-years (7448
observations). The incident rate for failing to meet criteria
ever during the study was 16.9 (15.7, 18.2) per 100
patient-years. To determine how many participants had not
met FM criteria at study closure, we repeated the analysis
considering only each participant’s most recent (last) observation. In this analysis, 378 patients (24.3%) failed to meet
criteria, for an incident rate of 6.0 (5.5, 6.6) per 100
patient-years. However, less than half the participants who
failed to meet criteria at one observation continued to not
meet criteria at the next observation.
As 44.0% of patients initially criteria-positive failed to
meet criteria at some time during the study, we studied the
FM severity characteristics of criteria-positive observations
compared with criteria-negative observations to determine
the benefit that occurs with the criteria-negative state. Table
4A examines all 11,006 study observations for the 1555
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Table 3. Baseline, standardized mean difference, and percentage improvement values for 1555 patients with fibromyalgia.

Outcome Measures

FM severity (0-31)
Mean
FM criteria (+)
WPI (0–19)
Mean
Patient global (0–10)
Mean
Pain (0–10)
Mean
Fatigue (0–10)
Mean
Sleep disturbance (0–10)
Mean
Symptom count (0–37)
Mean
Mood (0–10)
Mean
HAQ (0–3)
Mean
PCS (0–100)
Mean
MCS (0–100)
Mean
EQ-5D (0–1)
Mean

Standardized Mean
Difference (95% CI)*

NV
NV
0.03 (–0.02, 0.08)
0.22 (0.16, 0.28)
NV
0.20 (0.14, 0.25)
NV
0.15 (0.10, 0.20)
0.00 (–0.03, 0.03)
–0.11 (–0.14, –0.07)
–0.03 (–0.07, 0.02)
–0.10 (–0.16, –0.05)

Degree of Improvement Compared with Baseline**
Minimal,
Moderate,
Substantial,
10–29%,
30–49%,
≥ 50%,
N/%
N/%
N/%

All Patients,
Baseline,
N/%

None,
< 10%,
N/%

1555/100
22.7
1555/100
1555/100
13.6
1555/100
5.7
1555/100
6.8
1555/100
7.6
1489/100
6.8
1544/100
16.4
1548/100
4.5
1555/100
1.3
1555/100
29.0
1555/100
39.7
1208/100
0.57

832/53.5
24.3
832/94.5
806/51.8
15.4
933/60.0
6.6
887/57.0
7.5
866/55.6
8.2
836/56.1
7.8
874/56.2
18.3
827/53.2
5.1
994/63.9
1.6
975/62.7
27.6
987/63.5
36.8
821/68.0
0.55

353/22.7
19.7
353/82.4
292/18.8
11.6
284/18.3
5.6
324/20.8
6.3
384/24.7
7.0
278/18.7
6.6
367/23.6
14.7
330/21.3
4.0
289/18.6
1.3
338/21.7
33.3
289/18.6
43.7
135/11.2
0.62

212/13.6
14.0
92/43.4
176/11.3
8.6
164/10.5
4.0
151/9.7
4.5
142/9.1
4.8
128/8.6
4.7
169/10.9
10.9
196/12.6
3.0
135/8.7
0.9
152/9.8
34.9
143/9.2
45.5
20/1.7
0.58

158/10.2
7.6
158/5.1
281/18.1
3.3
174/11.2
2.1
193/12.4
2.1
163/10.5
2.3
247/16.6
1.7
144/9.3
4.7
195/12.5
1.5
137/8.8
0.3
90/5.8
36.5
136/8.7
46.1
232/19.2
0.65

* Standardized mean difference (effect size) = last observation mean minus first observation mean divided by pooled standard deviation. Positive values represent improvement except for PCS, MCS, and EQ-5D, where negative values represent improvement. ** Degree of improvement = percentage improvement
at last observation compared with baseline observation. NV: not valid; HAQ: Health Assessment Questionnaire disability index; PCS and MCS: physical and
mental component scores from SF-36 (Short-form 36). WPI: Widespread Pain Index.

patients. Table 4B restricts the analyses to 1177 patients
(7828 observations) who were criteria-positive at their last
observation. Table 4B gives insight into patients who were
positive at study start and completion, while Table 4A lifts
the restriction of being criteria-positive at the final observation. Taken together, these tables show that there were generally small differences between criteria-positive and negative states. Even when patients become criteria-negative they
retain abnormal scores, with little change for many variables.
Of particular interest, the PCS and EQ-5D scores remain
very abnormal, and the symptom count remains high.
Predictors of becoming criteria-negative. We examined the
study variables for their ability to predict conversion from
the initial criteria-positive state to a criteria-negative state
using Cox regression. Gonen and Heller’s K statistics were
as follows: 0.51 marital status, antidepressant use; 0.52
smoking, current depression, MCS, sleep disturbance; 0.53
NSAID use; 0.54 BMI, opioid use, education level; 0.55
work disability, mood; 0.56 comorbidity; 0.57 symptom
count, fatigue, global severity; 0.58 PCS; 0.59 EQ-5D,
HAQ; 0.62 WPI; and 0.64 FM severity. These results indicate that demographic and treatment variables poorly pre-

dicted change in criteria status. However, FM severity and
WPI components of the FM criteria were the best predictor
variables. Patients with more abnormal scores, particularly
the FM severity score, were less likely to convert.
DISCUSSION
The picture that emerges from our longitudinal study of FM
is one of continued high levels of self-reported symptoms
and distress for the cohort as a whole. This is the first report
to document waxing and waning of symptoms over time,
with patients moving in and out of positive FM status.
Through followup that extended to 11 years, we observed
that symptom severity changed little, although the overall
trend was for improvement. The changes in symptoms were
very slight, with only a small effect seen when comparing
start and ending scores of pain and sleep variables.
We also summarized the levels and changes in FM symptoms using the FM severity scale. This scale identifies the
main content of the FM case definition and is derived from
the ACR 2010 preliminary diagnostic criteria for FM and
symptom severity16. FS changes over time, but, on average,
the change is slight and the score remained very high.
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Table 4A. Estimated mean values of study variables during criteria-positive and criteria-negative observations
for all patients (N = 1555).
Variable

Criteria (+)
Observations,
mean (95% CI)

Criteria (–)
Observations,
mean (95% CI)

Difference,
mean (95% CI)

Fibromyalgia severity (0–31)
Widespread Pain Index (0–17)
Patient global (0–10)
Pain (0–10)
Fatigue (0–10)
Sleep disturbance (0–10)
Symptom count (0–37)
Mood (0–10)
HAQ (0–3)
PCS (0–100)
MCS (0–100)
EQ-5D (0–1)

22.5 (22.3, 22.7)
13.5 (13.4, 13.7)
5.7 (5.6, 5.8)
6.7 (6.6, 6.8)
7.5 (7.5, 7.6)
6.6 (6.5, 6.7)
16.4 (16.1, 16.7)
4.3 (4.2, 4.4)
1.4 (1.3, 1.4)
29.3 (28.9, 29.6)
39.5 (39.0, 40.0)
0.56 (0.55, 0.57)

14.4 (14.1, 14.7)
7.5 (7.3, 7.8)
4.9 (4.8, 5.0)
5.4 (5.2, 5.5)
5.7 (5.6, 5.9)
5.5 (5.3, 5.6)
13.1 (12.8, 13.4)
3.8 (3.7, 3.9)
1.2 (1.2, 1.3)
31.7 (31.2, 32.2)
42.5 (41.8, 43.1)
0.66 (0.62, 0.64)

8.1 (7.8, 8.4)
6.0 (5.7, 6.3)
0.8 (0.7, 0.9)
1.3 (1.2, 1.4)
1.8 (1.7, 1.9)
1.1 (1.0, 1.2)
3.3 (3.0, 3.6)
0.5 (0.4, 0.6)
0.1 (0.1, 0.2)
–2.5 (–2.8, – 2.1)
–3.0 (–3.5, –2.5)
–0.07 (–0.08, –0.06)

HAQ: Health Assessment Questionnaire disability index; PCS and MCS: physical and mental component scores
from SF-36 (Short-form 36).

Table 4B. Estimated mean values of study variables during criteria-positive and criteria-negative observations
for 1177 patients who were criteria-positive at their last observation.
Variable

Criteria (+)
Observations,
mean (95% CI)

Criteria (–)
Observations,
mean (95% CI)

Difference,
mean (95% CI)

Fibromyalgia severity (0–31)
Widespread Pain Index (0–17)
Patient global (0–10)
Pain (0–10)
Fatigue (0–10)
Sleep disturbance (0–10)
Symptom count (0–37)
Mood (0–10)
HAQ (0–3)
PCS (0–100)
MCS (0–100)
EQ-5D (0–1)

23.3 (23.1, 23.5)
14.1 (13.9, 14.2)
5.9 (5.9, 6.0)
6.9 (6.8, 7.0)
7.7 (7.6, 7.8)
6.7 (6.7, 6.9)
17.2 (16.9, 17.4)
4.4 (4.3, 4.5)
1.4 (1.4, 1.4)
28.3 (28.0, 28.7)
38.7 (38.1, 39.2)
0.53 (0.53, 0.55)

15.4 (15.0, 15.7)
8.1 (7.7, 8.5)
5.1 (4.9, 5.3)
5.6 (5.4, 5.8)
6.0 (5.8, 6.2)
5.9 (5.7, 6.1)
14.3 (13.9, 14.7)
4.0 (3.9, 4.2)
1.3 (1.2, 1.3)
30.5 (29.9, 31.2)
41.5 (40.6, 42.4)
0.60 (0.59, 0.62)

7.9 (7.5, 8.3)
5.9 (5.5, 6.3)
0.9 (0.7, 1.0)
1.2 (1.1, 1.4)
1.7 (1.5, 1.9)
0.9 (0.7, 1.1)
2.8 (2.5, 3.2)
0.4 (0.3, 0.5)
0.1 (0.1, 0.2)
–2.2 (–2.7, –1.6)
–2.8 (–3.5, –2.1)
–0.06 (–0.08, –0.05)

HAQ: Health Assessment Questionnaire disability index; PCS and MCS: physical and mental component scores
from SF-36 (Short-form 36).

Even if the mean symptom scores were stable, individual
patients’ scores varied considerably over the study, and
almost half of each variable’s variance was explained by the
within-patient variance (data not shown). Thus at the patient
level, visit-to-visit scores often reflected clinically significant change. In addition, at the final observation we noted
that around 10% of patients had substantial improvement,
with levels of symptom variables close to minimal. One
might speculate whether this group of patients were free of
FM and FM symptoms or whether this outcome represents a
transitory state, given the fluctuations of symptom severity
within patients and the long duration of FM (16.5 years) in
this group. When the results of this group are combined with
those having moderate improvement, it appears that approx-

imately 25% of patients could be considered to have a good
outcome. Thus, within the cohort where the average
improvement was small, there is a subgroup of 25% with
meaningful improvement, including 10% with substantial
improvement.
Given the within-patient variability of symptoms, it
might be expected that patients might shift from criteria positivity to criteria negativity. We found exactly that. Over the
course of the study, 716 patients (44.0%) failed to meet criteria at least once, resulting in an incidence rate of 16.9
(15.7, 18.2) events per 100 patient-years. At the last study
observation 24.3% failed to meet criteria, for an incidence
rate of 6.0 (5.5, 6.6) events per 100 patient-years.
In addition, more than half the participants who failed to
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meet criteria at one observation met criteria again at the next
observation. Given the relative stability of symptom severity noted, the data suggest to us an apparent disparity
between “no longer satisfying criteria” and level of symptoms. That is, it is much easier to become FM criteria-negative than it is to improve substantially. Given this observation, we suggest that symptom levels are superior to and
provide more information than criteria status; and we
recommend that symptom levels, perhaps through the use
of the FS scale, be used to clinically define patients with
FM over time. Symptom levels are not yoked to a particular cutpoint, as required by current criteria. That is,
patients can be clinically defined in relation to prior and
future evaluations rather than by criteria status at a single
point in time. As an example of such a situation, consider
the status of pain patients with a PCS of 35, surely very
symptomatic, but not generally satisfying current criteria.
The use of symptom scales rather than criteria allows such
patients to be evaluated as part of a continuum of biopsychosocial distress32.
The outcome of FM has been the subject of a number of
reports in usually small studies, utilizing different criteria
and assessments over short periods of time, and with sometimes conflicting results1,2,3,4,5,6,7,8,9,10,11. However, in general, the results of these studies tend to suggest little change
in symptoms. A study that is particularly germane to our current study is the careful report of Fitzcharles, et al12 that collected similar variables. Patients in their study of 70 patients
(9 patients did not fulfill 1990 ACR criteria at entry)
improved over 3 years, with effect sizes for pain and patient
global of approximately 0.48 and 0.37, respectively, compared with 0.22 and 0.03 in our current study. The final values for pain 5.4, sleep disturbance 5.3, fatigue 5.7, global
5.5, and HAQ 0.94 were different from the values we
obtained at entry of pain 6.8, sleep disturbance 6.8, fatigue
7.6, global 5.7, and HAQ 1.3, although the duration of FM
was similar in both studies. However, the values of the current study were similar to those obtained in the ACR 2010
diagnostic criteria study of 196 patients: pain 6.5, sleep disturbance 6.5, fatigue 7.0, and HAQ 1.316. These data suggest the results of the current study may be more generally
correct; but it seems possible the careful clinical care provided by Fitzcharles, et al12 could be responsible for the
improved outcome.
These results raise a number of important points: How
can it be that most patients improved only minimally despite
treatment, and continued to have very high levels of symptoms? In considering the possibility that patients in this
study were systematically different from fibromyalgia
patients in other settings, we have observed that FM symptom levels were similar between the current study and the
clinical trial of Arnold, et al33. Bradley, et al suggest that a
small fraction of persons with FM are “non-patients”34, but
non-patients are just that, non-patients, and it is not clear

that such a group would satisfy the modified ACR 2010 criteria that are highly dependent on symptom severity.
Related to the above discussion is the possibility that our
inclusion criteria resulted in the exclusion of mild patients.
In preparing the sample for this study, we excluded 34.4%
of patients who had been diagnosed with FM by a physician,
but did not satisfy our modified ACR 2010 criteria at entry.
This is similar to the percentage with a prior diagnosis of
FM who did not satisfy ACR 1990 criteria when reexamined
for the 2010 criteria study16. It seems likely that patients
with “near FM” who did not satisfy entry criteria might have
satisfied them if followed long enough. In fact, of the 814
patients who did not satisfy entry criteria, 60.1% satisfied
criteria during followup. Therefore, we believe that the use
of binary criteria for a continuous symptom disorder is problematic. These observations reinforce the concept that a person may have an established diagnosis of FM, but with fluctuations in symptom severity over time.
Although our study was not designed to examine treatment efficacy, our report represents the outcome of a large
series of FM patients who received specialist care for the
disorder from US rheumatologists. While it seems possible
that there are better treatments35,36 or that some patients
received suboptimal care, we have no data to address such
issues: our results represent outcome for care as it was delivered. While observational studies are suboptimal for determining efficacy, they are able to provide accurate estimates
of the level of symptoms in the community. The data suggest that one should be wary of attributing substantial clinical benefit to currently available pharmacological therapies,
at least as they are used in the community in the long term.
Some limitations should be noted. Our population was
self-selected. Participants in survey research are usually better educated and have better outcomes than nonparticipants37. On the other hand, it is possible that patients have
self-selected for chronicity. Men were underrepresented in
the sample (3.6%), but were similar to F. Wolfe’s practice
(7.9%)37.
Despite drawbacks, this report describes a very large
prospective study of the clinical course of FM. Over a mean
time course of 4 years, we were unable to appreciate a clinically important average change in FM symptom severity
over time. However, approximately 20%–25% of the
patients reported at least a moderate improvement. These
data provide clinicians and patients with realistic expectations on the course of FM in routine clinical care.
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