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Objectives. To study the validity and nature of self-
assessed symptoms among patients with fibromyalgia
syndrome (FMS) and to compare our data with findings
reported in the US. To determine whether tender point
scores correlate with self-reported pain and other symp-
toms and to study the influence of disease duration.

Methods. Tender point scores were assessed in 113
consecutive patients with FMS. All patients completed
2 self-assessment questionnaires (an extended Camp-
bell list, the Enschede Fibromyalgia Questionnaire, and
the Dutch Arthritis Impact Measurement Scales).

Results. The self-assessed symptoms of the Dutch
FMS patients seem to be valid and are comparable with
those of American patients. No association between
disease duration and number of self-reported symp-
toms was found. An association between self-reported
pain and mean tender point score was lacking for pa-
tients with disease of shorter duration and was weak
for patients with disease of longer duration.
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Conclusions. The use of a self-report questionnaire
for patients with FMS is feasible and appears to be
valid. Tender point scores and self-reported pain rep-
resent very different aspects of pain in FMS.
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INTRODUCTION

The fibromyalgia syndrome (FMS) is a puzzling non-
articular rheumatic syndrome characterized by chronic,
widespread musculoskeletal pain as the most prominent
symptom, and marked tenderness to pressure at specific
sites on physical examination (1-3). These so-called
tender points lie at the insertion of tendons, ligaments,
and muscles. There are no signs of joint or soft tissue
inflammation, and joint deformity does not develop. In
addition to pain, various other (nonspecific) complaints
are frequently reported by patients with FMS, such as
sleep disturbance, fatigue, paresthesia, anxiety, head-
ache, and morning stiffness (1-7). Clinically, there is a
major overlap between FMS and other pain and fatigue
syndromes, e.g., chronic fatigue syndrome, irritable
bowel syndrome, and tension headache, which suggests
that FMS might not be a homogeneous entity (6).

In contrast to rheumatoid arthritis, for which firm
correlations between symptoms, e.g., pain and joint
scores on physical examination, have been found, there
is a lack of correlation between symptoms and tender
point scores in FMS (6,7). This might be due to low
reliability of the symptoms and/or tender point scores.
However, tender point scores seem to be reliable (8).
Another possibility, of course, is that tender point
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scores and symptoms are indeed independent, entirely
different aspects of FMS. This would be very intriguing
with respect to the pathophysiology of FMS.

There is no generally accepted method for the as-
sessment of symptoms in FMS. Since the many non-
specific symptoms of FMS may be subject to major
observer interpretation, self-assessment might be the
best approach. In some studies, e.g., the investigation

resulting in the American College of Rheumatology .

(ACR) classification criteria, the self-administered
questionnaire developed by Campbell et al was used
(2,3). This questionnaire is considered to be very useful
both clinically and for research purposes (3), although
it has not yet been validated.

The aims of the present study were: 1) to investigate
whether self-assessment of symptoms by patients with
FMS using a Dutch version of the Campbell question-
naire is feasible and valid, 2) to gain insight into the
prevalence and nature of symptoms in a series of pa-
tients with established FMS in The Netherlands and
to compare these data with findings reported in the
US, and 3) to study the correlation between tender
point scores and self-assessed pain as well as other self-
assessed symptoms, and to investigate the influence of
disease duration.

PATIENTS AND METHODS

Patients. Consecutive outpatients with primary FMS
visiting 3 rheumatology departments in The Nether-
lands were asked to participate. In all cases, the di-
agnosis was established on the basis of the criteria of
Yunus (1). To avoid selection bias, no FMS classifi-
cation criteria were set for inclusion at the start of the
study. Since the severity of signs and symptoms may
fluctuate in FMS, as in other rheumatic diseases, the
use of such inclusion criteria would not have been
compatible with our intention that the results of the
study be applicable to the population of FMS outpa-
tients visiting Dutch rheumatology departments.

Variables. All patients completed the Enschede Fi-
bromyalgia Questionnaire (EFQ), a Dutch extended ver-
sion of the self-report Campbell questionnaire (2). The
15 items of this questionnaire were translated; 8 items
concerning irritable bowel syndrome, neurologic symp-
toms, and the (lack of) effect of analgesics were added
because they are frequently reported in association with
FMS. Thus, the EFQ consists of 17 items about symp-
toms and complaints and 6 items about factors which
can modulate pain and well-being. For each question,
there were 4 responses: “never,” “sometimes,” “often,”
and “almost always” (Table 1). With regard to the re-
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Table 1. Ranked scores for the items of the Enschede
Fibromyalgia Questionnaire

Yes (%)*
Symptoms
I have pain in my muscles and joints 96
I tire easily 93
1 have pain in my neck and shoulders 88
I am stiff in the morning 85
I ache in the morning 84
I wake up frequently at night 73
I have regular bowel movementst 68
I am too tired during the day to do what I want to do 68
My hands and feet feel as if they are swollent 64
Pain wakes me up at night 62
I have “pins and needles” in my hands and feett 60
I have headachest 56
I have anesthetized sensations in my hands and feett 55
I have abdominal painst 31
I suffer from flatulencet 25
I sleep well at night 23
1 feel well rested when I get up in the morning 11
Modulating factors
My pain is affected by the weather 67
Heat (such as a heating pad) helps my pain 41
I have more pain when I am emotionally upset 34
Exercise makes me feel better 30
Analgesics are effective for my paint 20
My pain is worsened by noise 16

* After transformation of “never” and “sometimes” into “no” and “often,”
and “almost always” into “yes.”

+ The 8 items of the questionnaire that were added to the 15 original items
of the Campbell questionnaire.

sponses, the period of time to be taken into consider-
ation was not stated, as in the original version.

To assess symptoms not covered by the EFQ, such
as health perception, anxiety, and depression, and to
get a second self-assessed measure of pain, the Dutch
version of the Arthritis Impact Measurements Scales
(Dutch AIMS) was also completed; the scores were
transformed into scale scores (9,10).

The 14 tender points described by Smythe were as-
sessed by the investigators (JWGJ, JWJB, ACEDB) who
used the thumb or the second finger to apply a pressure
of approximately 4 kg (4). The following scoring system
was used for grading the severity of the resulting pain:
0 = no pain; 1 = mild pain, no grimace, 2 = sponta-
neous verbal reactions to pain, and grimace, and 3 =
severe pain with withdrawal. We had used this scoring
system in previous studies of patients with FMS
(8,11,12). The reliability of this manual palpation meth-
od (mean test-retest and inter-observer generalizability
coefficients [Cronbach’s a] of 0.74 and 0.71, respec-
tively) is equal to that of the pressure algometer (8).
For each patient, the mean of the scores for the 14
tender points was calculated, and the number of tender
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Table 2. Characteristics of the 3 patient groups
All centers Arnhem Enschede Groningen
Number of patients 113 31 47 35
Men 7 2 2 3
Women 106 29 45 32
Mean age (SD) 48 (10) 45 (9) 50 (11) 47 (10)
Mean disease duration in years (SD) 13 (10) 10 (9) 15 (11) 12 (7)
Range 0.5—45.0 2.0-35.0 0.5-45.0 5.0-40.0
25-75 percentiles 6-16 3-15 7-20 8-15
Mean tender point score (SD)* 1.4 (0.5) 1.8 (0.5) 1.3 (0.4) 1.3 (0.4)
Range 0.1-2.9 1.0-2.9 0.4-2.1 0.1-2.1
25-75 percentiles 1.1-1.8 1.3-2.1 1.0-1.6 1.1-1.6
Mean number of tender points (SD)* 11 (2.8) 13 (1.7) 11 (2.7) 11 (3.3)
Range 1-14 9-14 4-14 1-14
25-75 percentiles 10-14 12-14 9-13 9-13
Mean number of symptoms (SD)t 11 (3) 12 (3) 12 (3) 10 (3)
Range 3-17 7-17 3-17 4-17
25-75 percentiles 9-14 10-14 10-14 7-12
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* Assessing the 14 tender points according to Smythe. Mean tender point score maximum 3; mean number of

tender points maximum 14.

t Number of items on the Enschede Fibromyalgia Questionnaire scored “yes” (after transformation of “never”
and “sometimes” into “no” and “often,” and “almost always” into “yes”); the 6 modulating factors {see Table

3) were excluded. Maximum 17.

points with a score =1 (according to the ACR definition
of a tender point [3]) was determined.

Methods of analysis. To analyze the prevalence of
self-assessed symptoms, the responses on the EFQ were
transformed: “never” and ‘“sometimes” became “no,”
and “often” and “almost always” became “yes,” as de-
scribed previously (3). The prevalence of self-reported
symptoms using the EFQ among patients of the 3 Dutch
centers was compared. The internal consistency (Cron-
bach’s o) of the EFQQ was investigated by subjecting the
original item scores to factor analysis (principal axis
factoring and varimax rotation). Items with factor load-
ings =0.40 for only 1 factor were retained. For this
analysis, all 6 items on modulating influences and 3
items that had a skewed distribution (absolute skew-
ness =1: pain in muscles/joints, pain in neck/shoul-
ders, and feeling well-rested when getting up in the
morning) were excluded.

The prevalence of symptoms among Dutch patients
(using data from the EFQ and Dutch AIMS) was com-
pared with that found for American patients with FMS
(1-3,6).

Spearman’s rank correlation coefficients between
self-assessed symptoms and the mean tender point
score were determined. The influence of disease du-
ration on the correlation between the mean tender
point score and self-assessed pain was investigated; the
correlation of the number of tender points with self-

assessed pain was determined. To investigate whether
the number of symptoms per patient depended on dis-
ease duration, the mean number of symptoms was cal-
culated for the groups of patients with a disease du-
ration <10 years (n = 54) and =10 years (n = 59). The
mean number of symptoms and the disease duration
were also tested for a linear or nonlinear association
statistically, and visually on a 2-way plot.

For statistical analyses, the computer software pack-
ages SPSS/PC+ and Number Cruncher Statistical Sys-
tem were used (13).

RESULTS

Patient characteristics. The characteristics of the pa-
tient groups from the 3 rheumatology departments are
shown in Table 2. There were no statistically significant
or clinically relevant differences between the groups.
Of the 113 patients, only 7 were male. The mean age
was 48 years. The mean number of tender points was
11 (maximum possible 14), the mean number of self-
reported symptoms, using the EFQ, was 11 (maximum
possible 17), and the mean tender point score was 1.4
{maximum possible 3).

The frequencies of each of the 17 symptoms assessed
by the EFQ among the patients from the 3 centers were
fairly similar (differences of less than 30%), except for
the means of 2 medical centers for “waking up at night”
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Table 3. Factor analysis of the scores of the 113 patients for the Enschede

Fibromyalgia Questionnaire

Factors and factor loading*

I sleep well at night

I wake up frequently at night
Pain wakes me up at night

I tire easily

I am too tired during the day to do what I want to do - - - 0.79

I am stiff in the morning

I ache in the morning

I have regular bowel movements
I have abdominal pains

I suffer from flatulence

I have headaches

I have “pins and needlts” in my hands and feet
I have anesthetized sensations in my hands and feet

My hands and feet feel as if they are swollen

Eigenvalue
% of variance explained
Cronbach’s ot

0.85 — — —
0.83 - - -
0.60 - - -

3.78 1.71 1.29 1.22
27.0 12.2 9.2 8.7
0.71 0.68 0.62 0.62

* Only items with factor loading =0.40, loading on just 1 factor. Factor 1 = paresthesia; factor 2 = sleep dis-
turbance; factor 3 = irritable bowel syndrome; factor 4 = fatigue.

t For the relevant items.

(data not shown). Factor analysis yielded 3 factors con-
sisting of 3 items and 1 factor consisting of 2 items
(Table 3). Factor 1, which describes neurologic symp-
toms, is called “paresthesia,” factor 2 “sleep distur-
bance,” factor 3, which describes abdominal symp-

Table 4. Comparison of the prevalence of symptoms (%)
among Dutch patients and other groups of patients with
fibromyalgia syndrome*

Study (ref.)

Dutch Yunus Campbell ACR Quimby

(present} (1) (2) (3 (6)
Morning stiffness 85 72 91 76 86
Fatigue 83 92 100 78 91
Sleep disturbance 71 56 68t 76 79
Paresthesia 60 58% — 67 —
Headache 56 44 55 54 63
Anxiety§ 47 70 — 45 56
Irritable bowel 29 34 50 36 37

* Methods of data collection in the American College of Rheumatology
(ACR) investigation were not described in detail (3). In our study (Dutch)
for morning stiffness, the Enschede Fibromyalgia Questionnaire (EFQ) item
“stiffness in the morning,” and for headache, the EFQ item “headaches,”
were used; for fatigue, sleep disturbance, paresthesia, and irritable bowel
syndrome, the mean percentages of the items making up the respective
factors (Table 1) were calculated.

+ Waking up frequently.

% Subjective swelling 32%, numbness 26%.

§ Anxiety in the Dutch group was defined as a score of =5 on the Anxiety
scale of the Dutch Arthritis Impact Measurement Scales (range 010, where
0 = no anxiety and 10 = maximum anxiety).

toms, “irritable bowel,” and factor 4 “fatigue.” The in-
ternal consistency of these factors (Cronbach o values)
ranged from 0.62—0.71. For research purposes, a value
of a =0.6 is considered acceptable for scales (14). Be-
cause the value of « increases with the number of items
in a scale, the values found in our study for scales
consisting of only 2 or 3 items are satisfactory. Three
items (stiffness in the morning, aching in the morning,
and headaches) were not included in the factors.

The prevalence and nature of symptoms assessed by
the EFQ are shown in Table 1; pain, fatigue, and stiff-
ness were the most frequent symptoms. The prevalence
of the symptoms among Dutch FMS patients was, in
general, comparable to that found in American inves-
tigations (Table 4) (1-3), although there were notable
differences in the frequency of paresthesia, anxiety, and
irritable bowel between individual studies.

The 2 self-reported measures of pain correlated with
many other self-reported symptoms (Table 5). This in-
dicates that patients who reported severe pain also ex-
perienced other signs and symptoms as being of a se-
vere intensity. The mean tender point score only ex-
hibited a statistically significant correlation with the 2
self-reported measures of pain and sleep disturbance,
the coefficients being 0.22, 0.20, and 0.19, respectively.
The correlation coefficient for the mean tender point
score and self-reported pain (Dutch AIMS) was 0.03 (P
not significant) for patients with disease of less than
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Table 5. Correlations of self-assessed symptoms with mean tender point scores for patients with fibromyalgia syndrome*

Mean

tender

point

2 3 4 5 6 7 8 9 10 score

1. Pain on the Dutch AIMS+ 0.50 0.58 0.31 0.24 0.42 0.35 0.40 0.53 — 0.22
2. Pain on the EFQ#* 0.35 0.23 — - 0.39 0.33 0.35 — 0.20
3. Arthritis impactt 0.37 — 0.39 0.34 0.32 0.41 —_ —
4. Health perceptiont 0.39 0.43 0.21 0.21 0.20 — —
5. Anxietyt 0.72 0.25 — — — —
6. Depressiont 0.42 0.22 0.34 0.27 —
7. Fatigue§ 0.26 0.24 0.22 —
8. Paresthesia§ 0.36 0.22 —
9. Sleep disturbance§ 0.24 0.19
10. Irritable bowel§ —

* Horizontal item numbers correspond to vertical item numbers. Mean tender point score represents 14 tender points. Spearman’s p coefficients: all values
statistically significant: 0.19~0.24, P between 0.05 and 0.01; 0.25-0.26, P between 0.01 and 0.005; 0.27-0.32, P between 0.005 and 0.001; and >0.32, P <0.001.
+ AIMS = Arthritis Impact Measurement Scales, data from scales of Dutch AIMS.

# The item “pain in muscles/joints” of the Enschede Fibromyalgia Questionnaire (EFQ).

§ Scales of the EFQ, resulting from factor analysis.

10 years’ duration and 0.44 (P = 0.0006) for patients
with disease lasting =10 years (Figure 1). Therefore,
19% of the variance of the mean tender point score is
explained by self-reported pain in the group with dis-
ease of =10 years’ duration, whereas self-reported pain
does not explain any of the variance in the mean tender
point score for patients with disease of <10 years’ du-
ration. Ten years was chosen as the cut-off point be-
cause it was the median disease duration in the study.
Other cut-off points (3, 4, and 5 years) were also tested.
In these analyses, the correlation between the mean
tender point score and self-reported pain remained
roughly the same, e.g., R, = 0.24, 0.26, and 0.28, re-
spectively, for a disease duration of =3, 4, and 5 years
(P = 0.01, 0.01, and 0.009) and R, = —0.03, —0.06, and
—0.02 for disease duration of <3, 4, and 5 years (P =
0.92, 0.81, and 0.91). The correlation coefficient for the
number of tender points with self-assessed pain (Dutch
AIMS) was 0.27 (P < 0.01).

For patients with a disease duration <10 years (n =
54), the mean number of symptoms was 11, the same as
for patients with a disease duration of =10 years (n =
59). No linear or nonlinear association between disease
duration and number of symptoms could be detected
statistically or visually on the 2-way plot (not shown).

DISCUSSION

The prevalence and nature of self-reported symptoms
among patients of 3 Dutch centers were comparable and,
in general, were similar to those found for American
patients (1-3). This demonstrates that patients are able
to complete the EFQ self-report questionnaire and that

the results are consistent (14). This, together with the
results of factor analysis, indicates that the self-reported
items are valid; however, many more aspects of validity
of the EFQ are yet to be investigated.

The prevalence of Dutch self-reported symptoms cor-
responds best to the prevalence of symptoms reported
in the ACR study (Table 4). In both studies, FMS clas-
sification criteria were not set for inclusion; the samples
of patients were clinical ones. Also in both studies, the
Campbell questionnaire was applied. This implies that
both the study population and the method of assessment
are probable causes of differences in the prevalence of
symptoms between the reported studies in Table 4. This
underscores the need for a generally accepted instru-
ment to assess the symptoms in FMS, and our findings
do not necessarily apply to a research sample in which
the ACR classification criteria are used for inclusion.

In our study, there was a lack of correlation between
self-assessed symptoms and the mean tender point
score (Table 5). This is in agreement with the study by
Quimby et al (6), who found that none of the symptoms
of Yunus’ minor criteria of FMS correlated with the
number of tender points for patients with generalized
nonarticular rheumatism. The lack of correlation be-
tween the 2 self-reported measures of pain and mean
tender point score in our study is particularly remark-
able. It does not seem likely that this is attributed to
our having assessed the 14 tender points according to
Smythe instead of the 18 tender points of the ACR
criteria, because most of these tender points are the
same, or to the fact that 14 tender points were used
whereas there are so many more potential tender points
in the human body. This lack of correlation between
self-reported pain and mean tender point score is con-
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A: Patients with disease duration of < 10 years (n=54, 1, = 0.03, p=0.82):
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Figure 1. Self-reported pain (y-axis) plotted against mean
tender point score (x-axis). Mean tender point score = the
mean of 14 tender points, ranging from 0 (no pain) to 3
(maximum pain). Pain = the self-report scale “Pain” of the
Dutch Arthritis Impact Measurement Scales, ranging from
0 (no pain) to 10 (maximum pain). Each dot on the plots
represents one patient; the lines are the least square regres-
sion lines. For all 113 patients, R, between self-reported pain
scores and mean tender point score was 0.22.

sistent with the observation that physical exercise re-
sulted in increased pain, whereas the number of tender
points hardly increased (15). Burckhardt et al also
found no correlation between self-reported pain, as as-
sessed by the Fibrositis Impact Questionnaire, and the
number of tender points in 25 FMS patients (7). Wolfe
et al reported that in a sample from the general pop-
ulation, self-reported pain was also not associated with
tender point counts (16). In another investigation in-
volving the general population, it was found that
tender point counts were associated with measures of
depression, fatigue, and poor sleep, independent of the
pain status (17). It may be concluded that tender point
scores and self-reported pain represent very different
aspects of pain.

Vol. 9, No. 2, April 1996

This is intriguing with respect to the pathophysiol-
ogy of FMS and the origin of pain in this syndrome.
Although injections of a local anesthetic into tender
points have been shown to provide relief of local pain
(18), supporting the theory that it may result from re-
petitive strain or metabolic disorders of the muscles
(19,20), studies of muscles and tender point sites by
means of biopsies and other techniques have not re-
vealed specific abnormalities (19-24). It seems more
likely that signal misinterpretation, neuroendocrine
disorders, secondary hyperalgesia, and aberrant central
pain mechanisms and pain memory are the keys to the
etiology of FMS (15,25-31). This may explain why tri-
cyclic antidepressants—in contrast to nonsteroidal
antiinflammatory drugs—may provide (moderate) re-
lief of pain (18,19,31,32), why electroacupuncture is
effective, and why conflicting results are reported for
the effect of muscle relaxants (33,34). It must be noted,
however, that at this time, these “centrally oriented”
hypotheses are mainly speculative and that there are
findings which are not compatible with these theories,
e.g., the altered interleukin secretion in FMS (35). Fur-
ther research into the effectiveness of different thera-
peutic strategies might improve our understanding of
the pathogenetic mechanisms of FMS.

It is remarkable that in our series, patients with FMS
of shorter duration did not exhibit a correlation be-
tween self-reported pain and the mean tender point
score, in contrast to patients with disease of longer
duration. The a priori hypothesis that in FMS of shorter
duration, there might possibly be a correlation between
self-reported pain and tender point score that is lost
with progression of the disease as pain behavior further
develops does not hold. The finding cannot be easily
explained. However, to investigate the relationship be-
tween signs and symptoms and disease duration more
properly, prospective, longitudinal, long-term investi-
gations are needed.

The self-reported symptoms of patients with FMS
can be used in experimental and clinical situations.
The prevalence of the symptoms were comparable to
those reported in the literature. The expectation that
FMS patients with a high mean tender point score
would also have a high pain score and vice versa was
not confirmed. It is recommended that for pain mea-
surement in patients with FMS in experimental and
clinical situations, both tender points and self-reported
pain should be assessed, since they represent quite dif-
ferent aspects of pain.

We thank Professor F. W. Kraaimaat, PhD, and R. Geenen, PhD,
Psychologists (Department of Psychology, University Hospital
Utrecht), and E. Taal, PhD, Psychologist (Department of Psychology,
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