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Abstract The most typical symptom of fibromyalgia
(FM) is diffuse pain, and pain at specific points—tender
points—is crucial for its diagnosis. By comparing heal-
thy individuals and FM patients, this study was aimed at
assessing pain and quality of life of Brazilian females
with FM, while seeking for a correlation between pain
threshold and quality of life. A total of 178 women were
evaluated: 124 were FM patients and 54 were healthy
women. Pain threshold at tender points was quantified
by dolorimetry, and diffuse pain by means of the visual
analogue scale (VAS); the Fibromyalgia Impact Ques-
tionnaire (FIQ) was used to evaluate quality of life.
Statistical treatment of the data allowed for proposing
two indexes: a pain threshold index (PT) and a quality of
life one (QOL). PT is the lowest value among all pain
thresholds measured at the 18 tender points; QOL is the
mean of responses to the FIQ and VAS. Both indexes
were tested and showed significant differences between
the test and control groups. By pairing pain threshold
values of each tender point in the test and control
groups, it was found that the most sensitive points
matched between the two groups, that is, the most
sensitive anatomic spots in a healthy individual are also
likely to be the most sensitive points in a person with

FM. This suggests that a stimulus that provokes slight
discomfort to a healthy person may produce more pain
in FM patients—which may bear implications for FM
clinical treatment. In this sample of Brazilian women,
FM patients had both lower pain threshold and worse
quality of life than healthy women.
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Introduction

Fibromyalgia (FM) is a rheumatic syndrome charac-
terized by diffuse muscle pain, low pain threshold in at
least 11 tender points (of 18 over the body), and a series
of associated symptoms such as fatigue, sleep distur-
bance, anxiety, morning stiffness [1, 2], and dyspnea in
some cases [3–5]. This syndrome affects mostly women
of reproductive age, interfering in their quality of life
[6, 7].

The main complaint of patients with FM is diffuse
pain; the most striking feature is the increase in pain
sensitivity at tender points (TP). These are anatomically
specific, located at tendons or in the ventral part of
muscles, as determined by a study of the American
College of Rheumatology (ACR) that became the
criteria for FM classification [8].

For health providers, pain is difficult to measure,
partly because of the individual judgment of stimuli
intensity [9]. Several methods are used to evaluate
intensity of pain as reported by the patient such as the
visual analogue scale (VAS) [10], body maps [11], and
the McGill Pain Questionnaire [12].

Some methods have been proposed to quantify pain
sensitivity at tender points in patients with FM.
According to Russel [13], there are three kinds of eval-
uation: (1) numerical counting of sensitive tender points,
(2) pressing TP using the digit pressure technique, and
(3) assessing the mean pain threshold through pain

A. P. Marques (&)
Department of Physical, Speech, and Occupational Therapy,
School of Medicine, University of São Paulo, Rua Cipotânia 51,
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measurement [14]. Tunks et al. [15] have evaluated the
intra- and interobserver reliability in the examination of
tender points of patients with FM. A high reliability
level was set between digit pressure and pain measure-
ment. According to Jacobs et al. [16], pain threshold
evaluation by digit pressure is as acceptable and trust-
worthy as dolorimetry. The latter has been often used in
research, as it is less examiner dependent [6] and pro-
vides an objective measure of the pain threshold at an
exact point, obtained through the algometer. This device
measures the pain threshold by assessing the pressure (in
kg/cm2) at the moment the patient begins to feel pain
following a stimulus. This form of evaluation was cho-
sen for the present study for, besides being widely used,
it is highly reliable, as established by Russel [13], Tunks
et al. [15], and Wolfe et al. [6].

Pain is the most frequent cause of suffering and dis-
ablement that seriously affects the quality of life of
millions of human beings [17]. Thus, it is relevant to
assess the impact of FM in patients’ quality of life. As
shown by Burckhardt et al. [18], a good instrument to
measure this impact is the Fibromyalgia Impact Ques-
tionnaire (FIQ).

No studies in Brazil have compared healthy individ-
uals and FM patients concerning the pain threshold at
tender points. This study intended to assess pain and
quality of life of Brazilian females with FM by making
such a comparison and, in order to do so, it also aimed
to assess the correlation between pain threshold and
quality of life.

Subjects and methods

A total of 124 patients, aged 35–60 years, who met the
1990 ACR [8] criteria for the classification of FM were
examined and compared with 54 healthy, age-matched
female subjects. All of the subjects were interviewed and
examined by a physician for spinal deformities and other
diseases that might account for pain, which were
exclusion criteria.

All test group patients were volunteers, invited from
among patients with FM referred to the Outpatient
Clinic of Rheumatology at the Hospital das Clinicas of
the Medical School of the University of São Paulo (HC-
FMUSP), and selected consecutively. This public, central
university hospital typically receives patients referred
from all over the State of São Paulo. Participation was
proposed to 124 consecutive outpatients with FM.

The control group consisted of healthy volunteers
chosen from the hospital personnel and from people
accompanying patients. The reduced number of control
group subjects is due to the exclusion criteria adopted: as
mentioned, the presence of spinal deformities and other
diseases that might account for chronic pain had deter-
mined the size of the control sample, as in the 35–60 age
group dysfunctions that lead to chronic pain, such as
low back pain, are frequent. Furthermore, all subjects
were screened for FM symptoms.

The study was approved by the Ethics Committee of
the HC-FMUSP. All participants gave written consent
after receiving detailed information on the study. Sub-
jects underwent both pain measurement and quality of
life assessment during one and the same session.

Pain evaluation

The VAS and the algometer were the two measurement
methods used for pain evaluation. The first measure-
ment was taken using the VAS [9, 10], a self-evaluation
of pain intensity consisting in a drawn 10-cm long
straight line with no marks or numbers on it; on the left
an indication reads ‘‘absence of pain’’ (corresponding to
0 cm) and on the right, ‘‘unbearable pain’’ (corre-
sponding to 10 cm). Each participant was instructed to
draw a mark along the line that corresponded to her
own evaluation of the intensity of her pain. The larger
the distance (score) from the 0 cm mark, the bigger the
pain intensity.

The second measurement was dolorimetry of the 18
tender points [8]. This reflects the lowest intensity of
stimulus (pressure, in this case) at which the individual
perceives pain. A Fischer dolorimeter (Pain Diagnostics
and Thermography, Great Neck, N.Y., USA) was used;
pressure on the skin is applied through a 1-cm diameter
rubber extremity. Prior to its use, each patient’s 18
tender points were marked with a demographic pencil.
TPs at the occiput, low cervical, trapezius, supraspina-
tus, second rib, lateral epicondyle, gluteal, greater tro-
chanter, and knees were measured with the subject
seated on a bench with her hands lying on her thighs and
feet soles fully touching the floor. The gluteal and the
trochanter TPs were marked and evaluated with the
subject standing in an orthostatic position with the feet
slightly apart. For pain assessment, a perpendicular
pressure was applied on the surface of the skin at the TP,
increased at a rate of approximately 1 kg/s. The partic-
ipant was asked to tell the exact moment when she felt
the pressure turning into pain.

Quality of life

Quality of life was assessed by means of the FIQ [18], a
self-evaluation questionnaire on quality of life made
specifically for FM patients. This questionnaire presents
items related to physical functioning, professional diffi-
culties, general well-being, pain, fatigue, morning stiff-
ness, sleep disturbance, anxiety, and depression. The
higher the score the bigger the impact of FM on the
quality of life.

For this study the FIQ was translated into Portu-
guese and answers were obtained for all items. For data
analysis, however, the items related to professional work
were not considered, since most subjects reported not
working outside of the home. Thus, seven of the ten FIQ
items were analyzed: physical function, pain, fatigue,
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morning stiffness, sleep disturbance, anxiety, and
depression. As with the VAS, this evaluation is sub-
jective and the use of its results is based on the belief that
it reflects the patient’s judgment on her own symptoms.

Statistical analysis

A total of 25 measures were obtained from each patient
(18 pain thresholds, 7 FIQ scores, and 1VAS score). Since
they include subjective answers, these measurements may
generate inadequate or inaccurate statistical analyses. To
reduce dimensions yet not impair results, one measure-
ment was singled out: the lowest pain threshold value for
each patient, since it corresponds to the most sensitive
point. So, the lowest pain threshold (PT) among the 18
tender points was considered the first evaluation param-
eter that best measured the participant’s sensitivity. The
seven remaining variables were the self-evaluation ones
(FIQ and VAS scores), and their mean may be taken as
an indicator of quality of life. Thus, two indexes were
defined: PT indicating sensitivity to pain and QOL as an
indicator of quality of life.

Data obtained from the same patient were compared
with Student’s t-test for paired data; and to compare
data between the test and control groups, the t-test for
independent samples was used. Multiple comparisons
were not performed since there were too many ties.

Correlation coefficients between PT and QOL, PT
and VAS, and PT and FIQ items in both groups were
calculated and their consistency verified with the t-test
for correlation coefficients. Statistical significance was
declared at the 0.05 level.

Results

In an attempt to reduce dimensions, at first a compari-
son was made between the same individual’s pain
thresholds for the tender points on the left and right
sides. No significant difference was found between the
sides on any point in both groups (control and test).
Further checking was made by using the nonparametric
sign test [19]. This allowed considering only 9, instead of
18, measurements for each participant; when pain
thresholds differed between the sides, the lowest one was
taken. The sample means for each tender point for both
groups were then calculated and set in order, revealing
an almost identical sequence between the test and con-
trol groups. However, different responses for sets of
tender points were noticed. The comparison between
pain threshold means for upper and lower tender points
showed a highly significant difference both in the test
group (p=2e�17) and in the control group (p=4e�10);
pain threshold values for upper tender points were sig-
nificantly lower than for those at the lower part of the
body.

Table 1 presents the means of minimum threshold
values between right and left sides at each tender point,

arranged in sequence from lowest to highest for the test
group; it is worth noticing that for the control group the
sequence is very similar, with very slight differences of
tender point ranking. Also shown are the mean values
found for the sets of upper and lower points on the
body, the former presenting significantly smaller values.
The last line shows the minimum value amongst all
points, that is, the sensitivity index (PT) for both groups,
with a highly significant difference (p=7e�13) between
test and control groups. Aiming to stress this difference,
Fig. 1 presents a comparison amongst PT percentiles in
both groups.

Table 2 shows means and standard deviations for all
measurements used to calculate the QOL index. When
comparing the QOL between the two groups, a highly
significant difference (p=4e�36) was found; values were
consistently higher for the test group. Again, compari-
son amongst QOL percentiles for both groups is high-
lighted (Fig. 2).

These data suggest that QOL and PT indexes are
valid and useful to distinguish between healthy subjects
and those with fibromyalgia, since both present statis-
tically significant differences between test and control
groups. The higher the QOL value, the poorer the
quality of the individual’s life; inversely, lower PT in-
dexes point to patients’ poorer conditions. Then a neg-
ative association between these two indexes would be
expected: the correlation coefficient of both should
confirm or should not confirm an association between
them. For the test group, the correlation between PT
and QOL (r=�0.004) did not prove significant
(p=96.5%) when compared to absence of correlation.
For the control group, however, the same correlation
(r=�0.45) presented a significant difference (p=0.1%)
when compared to null correlation. Figure 3 shows the
association between PT and QOL for both groups,
plotted on a dispersion diagram. Other correlation tests
were made between PT and VAS, and between PT and
each FIQ item (physical function, pain, fatigue, tired-
ness, stiffness, anxiety, and depression), but no correla-
tion could be established. These results are discussed
below.

Table 1 Pain threshold means for tender points in both groups

Points Test Control

Mean SE Mean SE

Second rib 1.31 0.07 2.19 0.11
Low cervical 1.41 0.08 2.32 0.09
Lateral epicondyle 1.66 0.08 2.55 0.13
Occiput 1.80 0.08 2.43 0.11
Supraspinatus 1.88 0.09 3.31 0.17
Knees 1.88 0.11 3.13 0.20
Trapezius 1.90 0.09 3.06 0.14
Greater trochanter 2.15 0.09 3.73 0.22
Gluteal 2.23 0.11 3.72 0.20
Upper 1.02 0.06 1.84 0.09
Lower 1.62 0.09 2.93 0.18
PT 0.98 0. 06 1.83 0.09
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Discussion

The expression ‘‘quality of life’’ is used in several fields
of knowledge and conveys a large variety of concepts,
from a state of good health to the idea of satisfaction
and possession of desirable social characteristics or
goods [20]. Among health scholars and providers,

quality of life connotes the effect of environmental or
individual, biological factors on the perception of indi-
vidual well-being (APTA) [21]. Although the etiology of
the FM painful condition is unknown, it may have a
significant impact on patients’ individual well-being. In
fact, the results above show that patients with FM
present greater pain intensity when compared to healthy
women (Table 2).

The pain perception reported by FM patients is the
main cause for concern of health care providers [22],
which points to the adequacy of taking pain as a
parameter in the study and treatment of FM patients.

The maximum and minimum values of pain threshold
found in the test group were 2.46 and 1.46 kg/cm2

(mean=1.8), while in the control group, 4.02 and
2.36 kg/cm2 (mean=2.94). Lower mean values were
found in the upper part of the body (1.01 kg/cm2 in the
test group and 1.83 kg/cm2 in the control group) when
compared to the lower part (1.62 kg/cm2 in the test
group and 2.93 kg/cm2 in the control group). It is worth
stressing that pain threshold values obtained from the
present study sample of FM patients are well below
those found by other studies: Croft et al. [2] found mean
values of approximately 2.7 kg/cm2 in patients with fi-
bromyalgia, and Wolfe et al. [8] found mean values of
4.0 kg/1.54 cm2; when considering the difference be-

Fig. 1 Comparison of PT
percentiles between test and
control groups

Table 2 FIQ and VAS scores for test and control groups (mean±
SE)

Variables Test Control

Mean SE Mean SE

Age 50.51 1.07 50.11 1.55
VAS 6.67 0.21 2.61 0.39
FIQ
Physical function (PF)a 4.64 0.15 1.37 0.16
Pain 6.89 0.20 2.55 0.38
Fatigue 7.71 0.17 3.82 0.38
Tiredness 6.92 0.25 2.45 0.36
Stiffness 6.92 0.24 1.61 0.27
Anxiety 7.92 0.18 4.19 0.42
Depression 6.40 0.25 2.87 0.35
QOL 6.76 0.12 2.68 0.23

a Since PF values range from 0 to 30, unlike all the others (0–10),
the scores found were divided by 3

Fig. 2 Comparison of QOL
percentiles between test and
control groups
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tween the rubber tips used by them and by this study
(1 cm2), such a mean falls to 2.60 kg/cm2, still higher
than the one found here. People with FM in the popu-
lation studied by Wolfe et al. [6] scored a mean value of
2.7 kg/cm2; and the mean pain threshold values found in
the population as a whole were 4.25 kg/cm2 in women
and 6.0 kg/cm2 in men [14].

According to Skevington [23], cultural features may
affect the perception of pain threshold, which was also
shown by Clark et al. [24]. The results found here may be
due to characteristics of the Brazilian population, since
both patients and control subjects presented lower pain
thresholds than those found for North Americans. There
are no studies on Brazilians’ pain sensitivity. A study for
validating the 1990 ACR criteria was made in Brazil
[25], but the authors employed digit pressure, not do-
lorimetry; this is also the case in several studies on FM
prevalence among various populations: Forsth and
Gran [26], Nishikai [27], and Prescott et al. [28].

As to neurobiological aspects of FM, this study is in
accordance with literature that suggests individuals
with this syndrome show an amplified response to pain
[29–32]. Weigent and colleagues [32] suggested that
abnormal pain thresholds found in various anatomic
sites (tender points) and the diffused pain reported by
patients with FM would be the final result of a combi-
nation of changes both in the neuroendocrine system
and in central nervous system functions in individuals
with a genetic predisposition. Brain structures with
altered functioning would be those related to modulat-
ing nociceptive input (e.g., thalamus) and to processing
pain discrimination between sensory (e.g., thalamus,
caudate nucleus) and affective dimensions (e.g., pre-
frontal cortex, anterior cingulate cortex); the latter be-
long to the limbic system, which is influenced by the
hypothalamic-pituitary–adrenal axis. As suggested by
Crofford [33], neuroendocrine alterations might be
influenced by infections, emotional trauma, or stressing

events and be related to symptoms that are common in
fibromyalgia, such as fatigue, anxiety, and depression.

The results in Table 1 show that each tender point
presented a different mean of minimum values of pain
threshold, indicating that some points have higher sen-
sitivity than others. The more sensitive spots were the
second rib, low cervical and lateral epicondyle ones, for
the test as well as for the control group (Table 1). Such
differences may be due to the proximity of these points
to the bone surface, or to the presence of smaller
amounts of soft tissue just under them. It is worth
noticing that the most sensitive points in the test group
matched the most sensitive ones in the control group,
and this was also the case for the least sensitive ones.
This implies that the most sensitive anatomic spots in a
healthy individual are likely to be also the most sensitive
tender points in a FM individual; since the pain
threshold represents the lowest intensity of stimulus
under which a patient perceives pain [34], a weak stim-
ulus that does not provoke pain in a healthy individual
may be painful to FM patients.

In practice, this may be quite meaningful to profes-
sionals who treat FM patients, for several studies advise
the use of physical exercises during long periods to im-
prove the impairing symptoms of FM [35–41]. Meng-
shoel et al. [42] examined the difference between FM
patients and healthy females as regards pain induced by
physical exercise, finding high levels of pain after per-
forming exercises; but in patients with FM the pain re-
mained for a long time, while this did not occur in
healthy females. This illustrates that a stimulus—such as
physical effort in this case—that may provoke some
discomfort to healthy people may engender intense
suffering for FM patients.

As to the quality of life, the results showed that
among this sample of Brazilian women it was distinctly
worse for FM patients than for healthy people (Fig. 2).
These results suggest that QOL and PT indexes are valid
and useful to distinguish between healthy subjects and
those with fibromyalgia, since both present statistically
significant differences between test and control groups.
It must be reminded that PT represents the lowest value
of the pain threshold and that the QOL index is obtained
by averaging the FIQ and the VAS measurements.

The data did not show a significant correlation be-
tween the indexes PT and QOL for test group mea-
surements, although they did for the control group. This
may be due to the fact that the patients presented a high
level of pain, a low pain threshold on the tender points,
and a poor quality of life, as can be observed on the
dispersion graphic (Fig. 3). It can be seen that the points
representing the sample of patients with FM are con-
centrated in a narrow band on one side of the graphic,
indicating an unlikely association between the variables.
However, if the graphic is analyzed considering both
groups, a negative correlation between the variables
QOL and PT can be noticed. This could be due to a
greater variation between the pain level and the quality
of life, which strengthens the preceding argument.

Fig. 3 Association between PT and QOL
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This study attests that, in this sample of Brazilian
women, FM patients have both lower pain threshold
and worse quality of life than healthy women, though no
correlation could be found between pain measures and
quality of life. Furthermore, this study suggests that the
Brazilian female population may show a lower pain
threshold than the ones found in other countries—which
requires further investigation among our population.
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