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Influence of the interaction between
environmental quality and T102C SNP in the
HTR2A gene on fibromyalgia susceptibility
Michelle Mergener1, Roze Mary Ribas Becker2, Adriana Freitag dos Santos3,
Geraldine Alves dos Santos4, Fabiana Michelsen de Andrade5

ABSTRACT
Objectives: This study aimed to investigate the genetic inﬂuence of the T102C polymorphism of the 2A serotonin receptor
gene (HTR2A) and its interaction with environmental aspects, such as exposure to noise, trafﬁc, climate, and opportunities to acquire new information, physical protection, and security, among others, as possible risk factors for developing
ﬁbromyalgia syndrome (FMS). Methods: Forty-one FMS patients and 49 controls were evaluated. Environmental factors were evaluated by application of the V domain of the WHOQOL-100 questionnaire. Patients were asked that their
answers represented only the periods preceding the onset of symptoms. The T102C variant of the HTR2A gene was
determined through PCR/RFLP. Results: Among patients, the frequency of carriers of the 102C allele was higher than
in controls (76.5% vs. 50%; P = 0.028). The scores of the V domain were lower in patients than in controls, indicating
a worst perception of the environmental quality by patients (P < 0.001). The factor “lack of opportunities for acquiring
new information and skills” increased the chance of developing FMS by almost 14-fold (P = 0.009). The factor “low
quality of social care and health” together with the presence of the 102C allele also increased this chance by more than
90-fold (P = 0.005). However, carriers of the same allele who have high quality social care and health are not at a higher
risk to develop FMS. Conclusion: These data suggest that these factors may predispose to FMS, especially in carriers
of the 102C allele. However, studies with larger samples are required to conﬁrm this hypothesis.
Keywords: quality of life, environment, serotonin, genetic polymorphism, ﬁbromyalgia.
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INTRODUCTION
Fibromyalgia syndrome (FMS) represents a set of symptoms
and signs of idiopathic origin, characterized by long-lasting
generalized musculoskeletal pain. In addition, it is signiﬁcantly
related to several other symptoms ranging from irritable bowel
syndrome, fatigue, and migraine to cognitive and psychological
disorders.1–3 Considering that FMS can be mistaken for other

conditions, because many of its symptoms can be found in other
pathologies, the American College of Rheumatology (ACR),
in 1990, established criteria to identify FMS, which consider
the presence of generalized pain along with the identiﬁcation
of pain upon pressure in at least 11 of 18 speciﬁc points, called
tender points.1,4,5
The etiology of FMS remains uncertain. Some authors
have suggested that it can originate from physical traumas,
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surgical interventions, infectious diseases, emotional stress,
traumatic events in childhood, psychophysical violence, sexual
abuse, abandonment, wars, occupational stress or hyperactive
lifestyle.2,6–11 Genetic factors may also play an important role
in pain transmission or modulation, mainly when inﬂuenced
by environmental and familial stimuli.12–14
Serotonin (5-hydroxytryptamine, 5-HT) is a neurotransmitter that plays a fundamental role in sleep, pain threshold,
vascular constriction and dilation, hunger/satiety and libido
dynamics, depression, anxiety, and possibly in obsessivecompulsive disorders.15–17 A possible contribution of 5-HT to
the etiology of FMS has been suggested, not only because of
the efﬁcacy of the replacement of 5-HT reuptake inhibitors
in chronic pain management, but also due to biological ﬁndings, such as low levels of 5-HT in patients with idiopathic
pain.18,19 Thus, the possible association of the single nucleotide
polymorphism (SNP) with the 5-HT receptor genes has been
frequently supported by several researchers studying patients
with FMS, among which the 2A serotonin receptor gene
(HTR2A) stands out.
As the environment also inﬂuences human health, the
group known as WHOQOL (World Health Organization
Quality of Life) considers that the deﬁnition of quality of
life should comprise the individual’s perception and his/her
relationship with the environment. Thus, an instrument was
developed to measure quality of life based on 100 questions:
the WHOQOL-100 questionnaire,20 already validated in
Brazil by Fleck.21 However, so far, no study has applied the
WHOQOL-100, or its facets separately, aiming at identifying
possible environmental factors predisposing to the development of FMS.
In an attempt to correlate the etiology of FMS with a physiological factor, studies have concentrated efforts not only in the
components of the serotoninergic system, but also in factors
involving genetic predisposition, behavior, and quality of the
environment. However, no study on the gene/environment
interaction has been carried out so far. Thus, this study aimed at
assessing the interaction between the variability of the HTR2A
gene and the perception of the effect of environmental quality
on susceptibility to FMS.

females of European descent, mean age 47.93 ± 11.21 years,
and clinical diagnosis of FMS conﬁrmed on medical examination, according to the ACR criteria.5 Patients with cognitive
deﬁcit and motor disability were excluded from the study.
The control sample consisted of 49 females of European
descent, who did not meet the ACR criteria for clinical diagnosis of FMS. All were volunteers and underwent the assessment
for clinical symptoms and palpation of the tender points by a
physical therapist. Their mean age was 41.48 ± 10.78 years.
This research was approved by the Ethics Committee of the
Universidade Feevale.

Assessment of quality of life
regarding environment
All patients were asked to answer the questions of the V
domain of the WHOQOL-100 questionnaire retrospectively,
based on the period prior to symptom onset. All individuals in the control group answered the questionnaire about
their perception of the environmental quality. However,
the group was reminded that the answers should reﬂect the
present time.
The WHOQOL-100 questionnaire was validated in Brazil
in 199921 and provides a detailed assessment of 25 facets,
one of which relates to the overall quality of life. The other
24 facets are distributed into the six following domains:
physical health; psychological; level of independence; social
relationships; aspects of the environment; and spirituality/
religion/personal beliefs. The V domain of the WHOQOL-100
questionnaire relates to environmental issues and comprises
32 questions divided into eight facets as follows: Freedom,
physical safety and security; Home environment; Financial
resources; Health and social care: accessibility and quality;
Opportunities for acquiring new information and skills;
Participation in and opportunities for recreation or leisure;
Physical environment (pollution, noise, trafﬁc, climate); and
Transport. The questions are answered in a Likert-type scale,
whose values vary from 0 to 5. The ﬁnal score of the domain
was obtained through the mean of the facets. Scoring was
obtained by reverting some questions, when necessary. To
compute the scores, we used the syntax ﬁles according to
the WHO speciﬁcations.

PATIENTS AND METHODS
Genotyping methods
Patients
The individuals assessed belong to Novo Hamburgo, state of
Rio Grande do Sul, Brazil, characterized by the predominance
of the German colonization. The study sample consisted of 41
588

From all participants, 5 mL of peripheral blood were collected,
and DNA was extracted from lymphocytes by using the technique described by Lahiri and Nurnberger.22 The T102C SNP
of the gene of the HTR2A gene (rs6313) was assessed through
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Statistical methods
The difference in the scores of the V domain of WHOQOL-100
questionnaire between patients and controls was tested using
the Mann-Whitney test. To detect the correlation between total
score of the V domain of WHOQOL-100 questionnaire and
the score of each facet nonparametric Spearman correlation
was used. This analysis was performed to detect which facets
would contribute most to the total score of the domain. The chisquare test (χ2) was used to test the difference of the genotype
frequencies of HTR2A gene between patients and controls and
to test the Hardy-Weinberg equilibrium in both groups, and
also in the total sample. The difference in allele frequencies
between groups was tested by Fisher exact test, using the InStat
program version 3.06. For the χ2 tests that provided signiﬁcant
results, the residual analysis was performed to determine which
groups contributed more strongly to the difference found. That
analysis was performed with the WinPepi program version 6.9.
The inﬂuence of the interaction between the HTR2A gene
and the scores of the V domain of WHOQOL-100 questionnaire on the risk of developing ﬁbromyalgia was tested through
multiple logistic regression, in which the independent variables
tested were as follows: WHOQOL-100 (scores of the V domain
transformed into two categories according to the 50th percentile:
high and low scores); SNP in the HTR2A gene (transformed into
carriers and non-carriers of the 102C allele); and the variable
interaction between both. The modeling method used was the
stepwise backward method. The interaction between the HTR2A
gene and the scores of the different facets was also tested by
inserting eight variables corresponding to the scores of the
eight facets, the variant of the HTR2A gene, and all interaction
variables, in a total of 17 variables tested initially. The method
used was also the stepwise backward, and modeling is shown
in Table 1. The Statistical Package for Social Sciences SPSS®,
version 16.0, was used for data analysis.

Ethical implications
The present study is in accordance with all ethical principles
designated by the Nuremberg Code and Helsinki Declaration,
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in addition to the Guidelines and Regulatory Norms of the
Research Involving Human Beings of the National Health
Council (CNS 196/96). Thus, it was approved by the
Ethics Committee of the Universidade Feevale (protocol
2.02.02.06.346). Sample collection was only initiated after
this approval. All subjects participated voluntarily, received
instructions on the development of the study, and provided
written informed consent.

RESULTS
Considering the data obtained from the means of all facets of the V domain of the WHOQOL-100 questionnaire
of patients and controls, the patients with FMS reported
environmental conditions in the period previous to the disease as signiﬁcantly worse than those in the control group
(P < 0.001; Figure 1).
Regarding the eight facets of the V domain of the
WHOQOL-100 questionnaire, the assessment provided by
FMS patients was signiﬁcantly worse than that provided by
controls, except for the ﬁrst facet, which relates to physical
safety and security. Although the patients had physical safety
and security indices worse than those of controls, the preoccupation with these factors was common to all sample studied
(Figure 2).

22
P = 0.001
20
18

V domain score

PCR-RFLP, described by Warren et al.,23 by using the enzyme
Msp I. The genotypes were determined by separating fragments after agarose gel electrophoresis, staining with ethidium
bromide and visualizing under UV. The individuals were classiﬁed according to the pattern of bands found: the 102T allele
corresponding to a single band of 342 pb; and the 102C allele
with two bands of 216 pb and 126 pb. The genotype could be
determined in 34 patients and 36 controls.

16
14
12
10
8
6
N=

49

41

Control

Patient

Figure 1
Scores of the V domain of the WHOQOL-100 questionnaire in
patients with FMS (11.48 ± 2.15) and controls (14.43 ± 1.96),
calculated from the means of all facets.
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Figure 2
Boxplot of the scores obtained in each facet,
comparing patients with FMS and controls.
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From left to right: facet 16 – Physical safety
and security; facet 17 – Home environment;
facet 18 – Financial resources; facet 19 – Health
and social care: accessibility and quality; facet
20 – Opportunities for acquiring new information and skills; facet 21 – Participation in and
opportunities for recreation and leisure; facet
22 – Physical environment; facet 23 – Transport.
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Table 1
Multiple logistic regression analysis: modeling through the backward method
-2 log
probability

Model 1 Model 2

Model 3

Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12 Model 13 Model 14

24.6

25.2

28.3

24.6

29.2

29.8

30.3

31.4

31.8

32.0

32.8

33.0

33.7

37.2

X2

55.8

55.8

55.2

52.2

51.3

50.6

50.1

49.0

48.7

48.4

47.6

47.4

46.7

43.2

R2x100

82.2

82.2

81.6

78.9

78.0

77.4

76.9

75.8

75.5

75.2

74.4

74.2

73.5

69.8

HTR2Aa

0.0

0.0

0.0

0.002

0.05

0.13

0.30

0.12

0.16

0.21

0.22

0.19

0.196

0.343

Facet 16

0.076

0.076

0.059

1.72

1.0

1.71

3.67

3.81

3.02

3.32

1.56

VE

VE

VE

Facet 17

201.9

201.9

202.8

10.53

21.4

17.8

11.21

3.44

4.20

4.49

5.66

6.59

5.93

VE

Facet 18

6.0

6.03

6.3

0.07

0.14

0.08

0.10

0.10

0.16

0.26

VE

VE

VE

VE

Facet 19

0.007

0.007

0.003

0.128

0.13

0.17

0.37

0.87

0.88

0.90

0.45

0.37

0.31

0.57

OR

Facet 20

15.6

15.6

67.5

45.5

14.5

13.73

9.8

6.94

5.12

5.08

5.64

5.78

10.06

13.73

Facet 21

13.4

13.4

11.6

5.21

4.3

6.59

4.99

2.74

2.0

VE

VE

VE

VE

VE

Facet 22

0.59

0.59

0.86

3.38

1.27

4.68

3.56

2.00

VE

VE

VE

VE

VE

VE

Facet 23

1.54

1.54

0.79

3.69

11.06

9.32

7.31

6.62

6.0

4.96

2.34

2.39

VE

VE

3,307
× 103

66.44

13.6

5.76

VE

VE

VE

VE

VE

VE

VE

VE

8

9

HTR2A × 6 × 10
Facet 16

5 × 10

HTR2A × 0.0
Facet 17

0.0

0.0

0.006

0.013

0.023

0.069

VE

VE

VE

VE

VE

VE

VE

HTR2A × 0.001
Facet 18

0.0

0.0

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

HTR2A × 5 × 1010 5 × 1011
Facet 19

6 × 108

11,055.6 2,349.9 1,462.4 478.8

288.97

220.2

214.7

306.2

345.28

547.15

261.14

HTR2A × 436.7
Facet 20

4,148.9

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

HTR2A × 0.002
Facet 21

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

17.0

8.8

VE

VE

VE

VE

VE

VE

VE

VE

VE

319,104.4 31.3

VE

VE

VE

VE

VE

VE

VE

VE

VE

VE

HTR2A × 19,639.5 185,301.9 144.9
Facet 22
HTR2A × 3 × 107
Facet 23

2 × 108

VE: variable excluded from the model.a Genotypes were encoded as “0” (genotype TT) and “1” (subjects with the C allele).b Scores of the facets were encoded as “0” and “1” according to the 50th percentile
of each facet.
OR values in bold are signiﬁcant (P < 0.05).
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Table 2
Genotype and allele frequencies of the T102C SNP in the
HTR2A gene in the total sample (patients with FMS and
controls)
Genotypes

Total sample
(n = 70)

Patients
(n = 34)

Controls
(n = 36)

TT

37.1% (26)

23.5% (08)1

TC

42.9% (30)

1

56.0% (19)

30.5% (11)

CC

20.0% (14)

20.5% (07)

19.4% (07)

TT

37.1% (26)

23.5% (08)

50% (18)

C+

62.9% (44)

76.5% (26)

50% (18)

102T

59.0%

51.5%

65.3 %

102C

41.0%

48.5%

34.7%

P

50.0% (18)
0.052

0.028

Alleles2

1

Residual analysis: P < 0.05.

2

Fisher’s exact test.

0.12

The non-parametric Spearman correlation between the
total score of the V domain of the WHOQOL-100 questionnaire and the score of each facet and question has shown the
following facets as those that had the strongest inﬂuence on
total score of the V domain of the WHOQOL-100 questionnaire, in all participants: facet 20 – opportunities for acquiring
new information and skills (rho = 0.845; P < 0.001); facet
18 – ﬁnancial resources (rho = 0.828; P < 0.001); and facet
21 – participation in and opportunities for recreation and
leisure (rho = 0.782; P < 0.001). Those that have the least
inﬂuenced were as follows: facet 16 – physical safety and
security (rho = 0.642; P < 0.001); and facet 22 – physical
environment (rho = 0.490; P < 0.001).

Table 2 shows the allele and genotypic frequencies of
the samples investigated by genotyping of the T102C SNP
(rs6313) of the serotonin receptor gene HTR2A. The comparison of the genotypic frequencies has shown that homozygosity for the 102T allele is signiﬁcantly rarer in patients
with FMS than in controls (P < 0.05), while heterozygosity
is more common in these patients (P < 0.05). In addition,
when grouped according to homozygosity or heterozygosity of the allele, those with the 102C allele were more often
found among patients with FMS as compared to controls
(P = 0.028).
Multiple regression analysis (Table 3) enabled to test the
presence of interactions between the scores of the V domain of
the WHOQOL questionnaire and polymorphism of the HTR2A
gene. One could observe that women with scores lower than
13 in facet 20 (“opportunities for acquiring new information
and skills”) have 13.7-fold more chance of developing FMS
than those with scores greater than that value (P = 0.009).
In addition, a signiﬁcant interaction was detected between
the genetic variant and scores of facet 19 (“health and social
care: accessibility and quality”) (P = 0.005), showing that the
inﬂuence of polymorphism is much stronger in women with
lower scores in facet 19.
That interaction was interpreted by using logistic regression parameters (Table 3) and regression equation, and the
calculations yielded an OR of 90.02 for those women, who,
in addition to having the 102C allele, also have low scores in
facet 19. On the other hand, in the group of the same genotype,
but with higher values in facet 19, the OR calculated was 0.34,
indicating protection for women with the risk genotype who
score high for facet 19.

Table 3
Multiple logistic regression assessing the joint inﬂuences on FMS
OR (95% CI)

P

Beta

0.34 (0.037–3.21)

0.35

-1.07

Facet 19 – Health and social care: accessibility and quality

0.57 (0.05–6.14)

0.65

-0.56

Facet 203 – Opportunities for acquiring new information and skills

13.7 (1.92–97.9)

0.009

2.62

Facet 19 × HTR2A

261.14 (5.24–13,021.5 )

1

HTR2A

2

0.005

5.57

Interpretation of the interaction facet 19 × HTR2A

Beta calculated

OR calculated

Subjects with the 102C allele (beta HTR2A = 1) and LOW scores in facet 19 (beta HTR2A ×
facet 19 = 1) = (-1.07) + 5.57

4.5

90.02

Subjects with the 102C allele (beta HTR2A = 1) and HIGH scores in facet 19 (beta HTR2A
× facet 19 = 0) = -1.07

-1.07

0.34

1

Encoded as 0 (genotype TT) and 1 (subjects with the C allele).

2

Encoded according to the 50th percentile as 0 (scores greater than 12) and 1 (scores lower than 12).

3

Encoded according to the 50th percentile as 0 (scores greater than 13) and 1 (scores lower than 13).
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DISCUSSION
Quality of life assessment has gained importance as a measure
to analyze the results of medical treatments.21 In fact, patients
with FMS experiment low quality of life as compared with the
general population, because the FMS has a negative impact
on patients’ quality of life, involving personal, familial and
social aspects, and strongly correlating with pain intensity,
fatigue and decreased functional capacity. Burckhardt et al.24
have assessed the quality of life of women with FMS and have
compared their data with those of women with rheumatoid
arthritis, osteoarthritis, chronic obstructive pulmonary disease,
insulin-dependent diabetes, and healthy controls. Their results
have shown that patients with FMS have the lowest quality of
life indices. Other studies of patients with FMS have shown
that pain is the worst aspect related to the low quality of life
reported by patients.25–27
Such studies have aimed only at assessing how much
the disease and its treatment inﬂuence the quality of life of
patients, associating the results with clinical aspects or comparing them with healthy individuals or patients with other
diseases. All these approaches have concluded that the use of
the WHOQOL-100 questionnaire as an instrument for clinical follow-up is very interesting to assess symptoms. To date,
however, there is no record of the use of that questionnaire as
a tool to assess predisposing factors. In other words, there is
no record of the use of that questionnaire as a means of answering how quality of life could inﬂuence the development
of FMS and/or its symptoms, as shown in this study. Aiming
at assessing which environmental factors could inﬂuence the
development of symptoms in patients with FMS, the V domain
of the WHOQOL-100 questionnaire, which relates to questions
about the environment and the individual’s perception about
the surrounding world, was used.
Financial problems, few opportunities for recreation, leisure and acquisition of new information were the factors that
most inﬂuenced the questionnaire score among patients with
FMS, even before developing the syndrome. This observation
results from both the statistically signiﬁcant difference between
patients with FMS and controls and the correlation of the questions with the total score of the V domain of the WHOQOL-100
questionnaire. Likewise, Valeikiene et al.28 have reported a
correlation in facet 21 (“participation in and opportunities for
recreation and leisure”) between patients with Parkinson’s
disease and osteoarthritis. Thus, these results have suggested
that individual preoccupations with ﬁnancial difﬁculties and
mainly the lack of leisure activities and learning opportunities
can be factors related to the development of chronic syndromes
592

such as FMS. Unfortunately, only the inﬂuence of each facet
separately can be compared, since no other study published
so far has assessed the relationship between each facet of the
V domain and any pathology.
In India, Khanna et al.,29 by use of the WHOQOL-100
questionnaire, have reported that physical and psychological
factors are seriously compromised in patients with systemic
lupus erythematosus (SLE). However, the domains related
to social and environmental factors did not signiﬁcantly correlate with the active status of the disease in patients with
SLE. Comparatively, the mean score of the V domain of
the WHOQOL-100 questionnaire of patients with FMS was
11.48 ± 2.15, while that of patients with SLE was greater (14.1),
apparently showing a higher inﬂuence of environment on the
FMS. Van Houdenhove et al.30 have suggested that a hyperactive lifestyle might be one of the factors making people more
vulnerable to the development of FMS, also contributing to the
disease onset and perpetuation. These authors have explained
that individuals with a more active lifestyle are at a higher risk
of physical overload through neglecting attitudes involving
musculoskeletal wear and tear and sleep deprivation. Certain
characteristics of personality, such as obsessive-compulsive
disorders, perfectionism, excessive work and tendency towards
self-sacriﬁce, seem related to that hyperactive lifestyle. Thus,
our ﬁndings along with some studies published on the issue
seem to indicate that a low environmental quality inﬂuences
the development of FMS.
In addition to the environmental inﬂuence, another subjacent mechanism of FMS is its relation to disorders in the
5-HT transmission and metabolism. This hypothesis is based
on studies showing that 5-HT levels are decreased in patients
with FMS as compared to controls. Furthermore, low 5-HT
levels have been inversely correlated with clinical measures
of pain perception.17,31 Serotonin plays an important role in
several neuropsychiatric disorders through the regulation of
serotoninergic pathways, inﬂuencing the pain threshold by
means of interaction with P substance, potentiating the endogenous effects of endorphin. Low 5-HT levels decrease pain
thresholds, allowing more pain to be felt in the central nervous
system and disrupting the repairing process of deep sleep,17,32
characteristics commonly found in patients with FMS. In addition, many authors have suggested that genetic factors might
be involved in the etiology of FMS.33–35 Such studies, however,
are few and conﬂicting, but, due to the physiological questions
involved, 5-HT-related genes are good candidates to research.
Gürsoy et al.33 have managed to relate the 102TT genotype of the HTR2A gene to psychiatric symptoms of FMS,
but not to the syndrome itself, in a population in Turkey.
Rev Bras Reumatol 2011;51(6):587-602
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Tander et al.34 have also found no signiﬁcant differences
between Turkish patients and healthy individuals regarding
this variant. On the other hand, Bondy et al.35 have detected
a decreased genotypic frequency of 102TT homozygosity
and increased 102C allele frequency in patients of German
origin with FMS, a population whose ethnical composition
is similar to that of the present study, and for which the risk
allele for FMS would be the same detected in our ﬁndings.
However, in that German population investigation, pain
severity was signiﬁcantly greater in the 102TT genotype of
the T102C SNP of the HTR2A receptor gene in patients with
FMS, as compared to controls.35 The only study developed in
Brazil has assessed a population of the central region of the
country and has detected no signiﬁcant relationship of this SNP
with ﬁbromyalgia. Because multiple interactions of several
systems and neurotransmission pathways might be involved
in the process of susceptibility to ﬁbromyalgia, in addition
to polygenic interactions and inﬂuence of environmental
factors,36 this type of analysis should be performed in each
population of different ethnicity.
The T102C polymorphism alters neither the expression
nor the structure of the HTR2A receptor, meaning that its
involvement with FMS is indirect. A binding unbalance
might exist with the true functional variant, which might be
part of the promoter region or other regulatory regions of the
gene. Recent evidence has shown that the total levels of both
mRNA of the HTR2A gene and receptors are lower in healthy
individuals with the 102CC genotype than in those with the
102TT genotype.16,37 Data on the risk related to FMS and its
different psychiatric manifestations and symptoms of pain
are controversial, thus further investigation is necessary to
conﬁrm the association of the 102C allele with FMS found
in the present study for the southern Brazilian population,
and also to assess whether that relation exists in different
population groups.
Considering the multifactorial etiology of the FMS, the
inﬂuences investigated in the present study might interact
with each other. Data derived from the multivariate analyses
(Table 3) allowed the recognition that the low scores in facet 19
(“health and social care: accessibility and quality”) increase the
chances of developing FMS, especially when interacting with
the gene investigated. Thus, in the sample studied, individuals
with the 102C allele of the HTR2A gene and whose scores in
facet 19 are also low have the highest chances of developing
the pathology; these values range from 90- to almost 150-fold
more chance of developing FMS, according to the genotype of
the HTR2A gene. However, if only one of these variables is
altered, i.e., presence of the 102TT genotype for this gene, or
Rev Bras Reumatol 2011;51(6):587-602

if there is not much preoccupation with these factors, protection is granted.
However, the data relating to the period prior to the development of the pathology can be inﬂuenced by the subjective
evaluation of each individual studied and might not represent
the true environmental status of the subject in the period.
According to some specialists, there is the hypothesis that
patients who have non-objective diseases, such as FMS, can
idealize their pre-morbid lifestyle as compared with the current.30 However, if that was the case, one might expected that
the patients would have increased scores in the V domain of the
WHOQOL questionnaire. In that same context, other comorbidities, such as depression, might be inﬂuencing the results.
Among patients with FMS, depressive disorders are the most
frequent psychiatric comorbidities, reaching prevalence from
20% to 80%. Thus, patients with higher scores of depression
might consider their environment worse than reality, leading
to a reduction in these scores. Since the HTR2A gene might
also be related to depression in these patients, it might be an
explanation for the interaction detected.
Unfortunately, to date, this type of interaction regarding
FMS has not been tested in the worldwide literature, and,
thus, cannot be compared to our data. However, it should be
clear that the present study has a large limitation, which is the
small sample size. This is noticed especially when assessing
the magnitude of the conﬁdence intervals of these OR (Table 3).
Thus, although our data should not be neglected because of this
limitation, they should only serve as the basis for a hypothesis
of interaction between gene and environment, which should
be further tested.
Finally, it is suggested that FMS gathers a set of characteristics that reﬂect a diversity of causes. Because of the high
frequency of aggregation to psychiatric disorders, the pathways
leading to pain exacerbation in FMS can involve aspects both
psychological and physiological. In addition, it should be
considered that environmental and behavioral factors, as well
as genetic predisposition, might play very signiﬁcant roles in
the onset of the symptoms of the FMS. Similarly to that which
occurs with any multifactorial characteristic, the T102C SNP in
the HTR2A receptor gene may have a small effect on the metabolism of 5-HT, when assessed in isolation, suggesting that
other genes might also be involved in the etiopathogenesis of
the FMS. New studies on this issue should create perspectives
for the better understanding of the promotion and perpetuation mechanisms of the FMS. These challenges represent a
key element for better understanding this complex syndrome,
and can serve as a basis for prevention and better therapeutic
management of pain in these patients.
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