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ABSTRACT

Fibromyalgia (FM) is a chronic non-degenerative disease, whose nutritional therapy seems con-
troversial. This systematic review aimed to synthesize the knowledge about the effect of dietary
interventions on patient-reported outcomes (PRO) and inflammation in patients with FM. Six
electronic databases - PubMed, BioMed Central, Cochrane library, EMBASE, LILACS and ISI -
were searched for clinical trials, in which a dietary intervention in patients with FM diagnosed
was conducted. Quality of evidence assessment was measured in accordance with GRADE meth-
odology. Seven clinical trials — 3 randomized controlled trials, 1 unrandomized clinical trial and
3 uncontrolled clinical trials were identified. Dietary approaches included gluten-free diet (n=1),
raw vegetarian diet (n=2), low Fermentable oligo-, di- and monossacharides, alcohols and poly-
ols (FODMAPs) diet (n= 1), hypocaloric diet (n=2) and monosodium glutamate- and aspartame-
free diet interventions (n=1). The major PRO were pain and functional repercussion, with 5 out
of 7 studies reporting an improvement. The progress in secondary outcomes was reported for
fatigue (2/5 studies), sleep quality (2/3 studies), depression and anxiety (3/6 studies), quality of
life (4/5 studies), gastrointestinal symptoms (1/2 studies) and inflammatory biomarkers (1/1
study). However, according to Cochrane Risk of Bias, these studies had poor statistical quality.
Well-designed studies should be performed to investigate the dietary interventions effect
on FM.
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KEY MESSAGES

e Fibromyalgia (FM) is a chronic non-degenerative disease, whose nutritional therapy seems
controversial but promising.

e Pain and functional repercussion in FM patients seem to improve with a hypocaloric diet,
a raw vegetarian diet or a low FODMAPs diet, as much as quality of life, quality of sleep,
anxiety and depression and inflammatory biomarkers.

e Existing studies in this subject are scarce and low quality, which does not allow conclusions
to be drawn.

Introduction irritable bowel syndrome (IBS) [4], strongly compromis-

Fibromyalgia (FM) is a chronic non-degenerative dis- ing their quality of life. All these patient’s reported

ease of unknown aetiology that mostly affects women,
with a prevalence range between 0.5 and 2% world-
wide [1] estimated at 1.7% in Portugal [2]. The diagno-
sis is based on the criteria of Rome Il of the American
College of Rheumatology (ACR), reviewed in 2010 [3].
The main symptoms of FM are musculoskeletal pain
and chronic fatigue. Patients usually also refer nonres-
torative sleep, morning stiffness, depression, anxiety
[1] and gastrointestinal (GI) symptoms similar to

outcomes (PRO) are evaluated in clinical practice,
through questionnaires which are considered subject-
ive. However, changes in biomarkers, particularly
inflammatory cytokines were also described. A meta-
analysis with 25 clinical trials and 1255 FM patients
revealed a higher plasma interleukin (IL)-6 in these
patients, compared to healthy controls [5].
Additionally, several studies showed an association
between FM and intestinal inflammation [4,6-8],
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through a slight but significant plasma pro-inflamma-
tory cytokines increase [9], suggesting a low-grade
inflammation in these patients, associated with altered
intestinal microbiota and dysbiosis [10,11].

Medical therapy consists mainly of analgesic,
muscle relaxants and non-steroids anti-inflammatory
drugs (NSAID), but it seems not to completely resolve
the symptoms of the disease [1,12]. Additionally, the
modification of intestinal microbiota composition
described in these patients, emerges as an opportun-
ity to intervene through dietary approaches. However,
according to the literature, the effect of nutritional
interventions on FM remain controversial. Thus, the
aim of this systematic review was to synthesize the
knowledge about the effect of nutritional interven-
tions on the PRO and inflammation in patients
with FM.

Material and methods

This review was performed according to Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines [13].

Data sources and study selection

A systematic search was conducted by three inde-
pendent researchers (AS, AC and PS) in PubMed,
BioMed Central, Cochrane library, EMBASE, LILACS and
ISI databases, using as keywords the terms
“fibromyalgia [all fields] or “fibromyalgia” [MeSH
Terms] and “diet” or “diet therapy” or “nutrition” or
“sibo” or “small intestinal bacterial overgrowth” or
“microflora” or “microbiota” or “intestinal microbiota”.

Intervention studies investigating the association
between diet and FM that were published from
January 1990 to April 2018 were included. The refer-
ence lists of included articles were screened manually
for additional studies. Disagreements were resolved
by consensus.

The last search was conducted on 14 May 2018.

Study design and eligibility criteria

Clinical trials including adult human populations with
FM diagnosed according to ACR criteria revised in
2010, within which a dietary intervention was imple-
mented, were considered eligible. No restrictions were
imposed on language.

Studies with interventions other than only dietary
interventions, such as acupuncture, physical exercise,
quiropractice, pharmaceutical interventions, among
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others, were considered not eligible. Studies including
dietary supplementation were excluded. Studies that
included patients diagnosed with FM combined with
other disorders, such as rheumatoid arthritis, lupus or
irritable bowel syndrome, were also excluded.

Data extraction

After selecting the eligible studies, the following infor-
mation was extracted from each study: name of the
first author, year of publication, study design, sample
size, characteristics of participants (sex and age), diet-
ary intervention protocol, outcomes and results.

The primary PRO of interest for this study were
pain and functional repercussion. The secondary out-
comes were fatigue, quality of sleep, quality of life,
anxiety and depression and Gl symptoms. The pres-
ence of inflammation assessed with biomarkers was
also an outcome of interest.

Risk of bias and grading system

The risk of bias of the individual studies was assessed
through The Cochrane Collaboration’s tool for
Assessing Risk of Bias in Randomized Studies (ROBIS)
[14] and Risk Of Bias In Non-randomized Studies - of
Interventions (ROBINS) [15]. Aspects of methodological
quality, such as participant selection, classification of
interventions and deviations from intended protocol,
measurement of outcomes and selection of reported
results were evaluated.

Risk of bias was included in the GRADE assessment,
in order to assess the quality of evidence, evaluating
inconsistency, indirectness of evidence, imprecision
and publication bias.

Results
Overview of included studies

After removing duplicates (n = 206), a total of 972
studies were identified. Of these, 954 were excluded
due to a non-clinical trial (n = 86), to include patients
with other diseases besides FM (n = 797), to include
animals (n = 4) or children (n = 1) and to use other
interventions besides dietary therapy (n = 66).
Eighteen complete articles were included and eval-
uated, among which 11 were excluded for the follow-
ing reasons: non-eligible study type (case report, n =
3; only abstract publication, n = 1), duplicated study
(n = 3), selected outcomes not included (n = 1), no
dietary intervention (n = 1) and patients with other
diseases besides FM (n = 2). A total of 7 clinical trials
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Studies retrieved through electronic
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available
e 1 duplicated

Figure 1. PRISMA flow chart: summary of evidence search and selection.

were included. These results are presented in the
Summary of Evidence Search and Selection, which is
based on PRISMA flow chart (Figure 1).

From the 7 clinical trials included in this review, 3
were Randomized Controlled Trials (RCT) [16-18],
1 was a Controlled Clinical Trial, Unrandomized
(CCT) [19], and 3 were Uncontrolled Clinical Trials
(UCT) [20-22].

Included study characteristics

The controlled studies included 266 FM patients (132
in the intervention group and 134 in the control
group), of which 255 were women. The UCT studies
included 82 FM patients, all women. The mean sample
size was 49.7 FM patients, and the time of follow up
ranged from 4 weeks to 7 months. The age of the
patients ranged from 39.5 to 54.5 years.

The 7 included studies presented distinct dietary
interventions: diet low in foods rich in FODMAPs
(fermentable oligo-, di- and monossacharides, alco-
hols and polyols) [20]; gluten-free diet [16]; mono-
sodium glutamate- and aspartame-free diet [17];
hypocaloric diet [18,22]; and raw vegetarian

diet [19,21]. The studies used different methods
to evaluate the effect of the intervention in
PRO and biomarkers parameters. Table 1 summa-
rizes the characteristics of each intervention, in
respect to sample size, study design, methodology
and results.

The low FODMAPs diet intervention was character-
ized by an exclusion of all dairy products; all cereals
except rice; cashew; all fruit other than banana, citrus,
pineapple, red berries, strawberries and kiwi; all vege-
tables other than pumpkin, cabbage, lettuce, tomato,
carrot and cucumber, for a 4 week period [20]. The
aim of this study was to examine the effects of a low
FODMAPs diet in the PRO, mainly pain, quality of life
and Gl symptoms.

The hypocaloric diet interventions considered the
hypothesis that a weight loss could beneficiate FM
symptoms, particularly pain. This intervention was
characterized by an ingestion of 1200 kcal/d distrib-
uted as 20% protein, 50% carbohydrates and 30% of
fats, in the form of vegetables, fruit, whole cereals and
light dairy. One study used a group approach method-
ology [22], and the other used a regular personal diet-
ary plan implementation [18].
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Table 1. Continued.

Reference

Results

QOutcome measures

Intervention

Study design and participants

- no significant statistical differences on

depression, ERS and haematocrit
Comparison before and after the intervention:

- | pain associated with FM (p < .05)
- 7 vitality, mobility, emotional health and

— Questionnaires: FIQR, SF36,

Raw vegan diet (raw veg, fruit, whole

uct

(21]

QOL, FFQ

grains, oilseeds)

7 months

FM patients (n =30), (28 female)

general well-being after 7 months (p <.01)

- 1 general quality of life (p <.05)

(20 adults completed the

intervention)

Monossodium Glutamate and Aspartame-free diet

Comparison between groups, before and after

- Questionnaire: VAS pain
- Food diary (3 months)

Diet free of monosodium glutamate

RCT

(7]

the intervention:
- no significant statistical differences

(G1) VS diet without dietary

Diet Group n =36 FM female patients

Age: 42.3 + 8.4 years

restrictions (G2, on waiting list)

3 months

Control Group n=36FM female

patients

Age: 39.6 8.2 years
BDI: Beck Depression Inventory; BMI: Body Mass Index; BPI: Brief Pain Inventory; BSQ: Body Shape Questionnaire; CCT: Controlled Clinical Trial; EQ-5D: EuroQol-5Dimension; FFQ: Food Frequency Questionnaire; FIQ:

Fibromyalgia Impact Questionnaire; FIQR: Fibromyalgia Impact Questionnaire Revised; FSQ: Fibromyalgia Survey Questionnaire; HAQ: Health Assessment Questionnaire; IBS-SSS: Irritable Bowel Syndrome-Symptom

Severity Survey; MPI: Multidimensional Pain Inventory; NCGS: Non Coeliac Gluten Sensitivity; PGI-S: Patient Global Impression Scale Severity; PGI-I: Patient Global Impression Scale Improvement; PSQI: Pittsburgh
Sleep Quality Index; QOL: Quality Of Fife Survey; RCT: Randomized Controlled Trial; SF-36: Short-Form Healthy Survey; STAI: State Trait Anxiety Inventory; TP: Tender Points; UCT: Uncontrolled Clinical Trial; VAS:

Visual Analogic Scale.

In the gluten-free diet intervention [16], patients
were randomly distributed in two groups: intervention
group engaged in a gluten-free diet for 6 months,
avoiding wheat, rye, barley and oat; control group
underwent a hypocaloric diet, described previously.

In the vegetarian diet interventions, patients were
instructed to embrace a raw, low-salt ingestion of veg-
etables, legumes, fruit, whole cereals and nuts. In one
study patients were distributed, according to their
own preference, in two groups: intervention group
and control group, which continued to have an
omnivorous diet [19]. The other study had no control
group [21].

In the monosodium glutamate- and aspartame-free
diet [17], patients were randomly distributed in two
groups: intervention group employed monosodium
glutamate- and aspartame-free diet for 3 months, and
the control group was placed on a waiting list.

Overview of the outcomes (PRO and biomarkers)

Five of the 7 clinical trials evaluated the pain and func-
tional repercussion as primary efficacy variable, through
Fibromyalgia Impact Questionnaire (FIQ) [18,21,22] or
Revised Fibromyalgia Impact Questionnaire (FIQR)
[16,20]. To evaluate the intensity of pain, 2 studies
applied Visual Analogic Scale (VAS) [17,19], other
Multidimensional Pain Inventory (MPI) [22], and other
the Brief Pain Inventory (BPI) [16]. Examination of
Tender Points (TP), was also assessed by 2 stud-
ies [18,19].

Secondary outcomes varied according to each
study. Fatigue was not evaluated through a specific
tool by any study. However, it was considered in 5
studies, as it is referred in one question of FIQ
[16,18,20-22]. Quality of sleep was assessed through
Pittsburg Sleep Quality Inventory (PSQI) by 2 studies
[16,18]. Four studies assessed depression through Beck
Depression Inventory (BDI) [16,18,19,22] and 2
assessed anxiety through State-Trait Anxiety Inventory
(STAI-l) [16,22]; 1 study assessed both variables
through the Five Dimensions Euro - Quality of Life
(EQ-5D) [20]. The quality of life was assessed in 5 stud-
ies, through EQ-5D [20], Short-Form (SF)-12 [16] or SF-
36 [21] and Health Assessment Questionnaire [19,22].
Two studies evaluated Gl symptoms through Irritable
Bowel Syndrome - Symptom Severity Scale (IBS-SSS)
[20] and through a classification of a list of common
symptoms based on current literature of Non-Coeliac
Gluten Sensitivity (NCGS) [16]. Additionally, 1 study
assessed inflammatory biomarkers parameters, namely
Interleukin (IL)-6 and C reactive protein (CRP) [18].



Four of the 7 studies applied measures to control
the diet compliance, such as food record [17,19,22] or
food frequency questionnaire (FFQ) [21].

Effect on pain and functional repercussion

Despite the differences between the dietary
approaches, the results in every single study are simi-
lar regarding the impact of intervention on these PRO,
except for 2 studies, the aspartame- and monosodium
glutamate-free diet [17] and the gluten-free interven-
tions [16], which revealed no significant differences
between the intervention and the control group.

Intervention with a low FODMAPs diet [20] reduced
significantly pain associated with FM: there was a
reduction both in FIQR (61.6 vs. 48.1, p < .01) and
FSQ scores (21.8 vs. 16.9, p < .01), between the begin-
ning and the end of the intervention. Additionally, this
study showed a significant and positive correlation (r
= 0.36, p < .05) between FIQR and IBS-SSS.

Similarly, hypocaloric diet interventions also showed
a significant reduction in pain. In 1 study [22], FIQ
scores decreased from 56.7 = 14.9 to 46.2 + 183 (p <
.001), after 5 months of the intervention. Also, MPI
decreased from 3.8 = 1.1 to 3.3 £ 1.4 (p = .04). In add-
ition, this study showed a direct significant correlation
between weight and both MPI (r = 0.31, p < .05) and
HAQ (r = 0.35, p < .05) [22] at baseline. In the other
study [18], after 6 months of hypocaloric diet, the
intervention group presented significantly improved
FIQ scores compared to the control group (51.6 + 9.4
vs. 47.0 £ 5.1, p = .007).

The vegetarian interventions also revealed an
improvement in pain. One vegetarian diet intervention
[21] showed a significant reduction in FIQR, after
7 months of intervention (51.4 + 14.2 vs. 27.6 + 19.0,
p < .001). In the other vegetarian study, the authors
describe a significant reduction in VAS (p < .005),
however the score values obtained were not
published [19].

Effect on fatigue

As mentioned, fatigue was considered in 5 studies, as
it is referred in one question of FIQ [16,18,20-22]. One
of the hypocaloric diet studies showed a lower score
of fatigue dimension of FIQ after 6 months of inter-
vention, compared to control group (4.7 = 1.8 vs. 5.8
+ 1.9, p = .008) at the endpoint [18]. A vegetarian diet
also revealed similar results after 7 months of inter-
vention (7.8 £ 3.2 vs. 44 + 28, p < .05) [21]. The
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remaining interventions did not show any significant
differences between diet and fatigue.

Effect on sleep quality

After 6 months of intervention with a hypocaloric diet,
intervention group showed significantly lower PSQI
score compared to control group (4.0 £ 1.9 vs. 53 =+
2.4, p = .006) [18]. In parallel, a gluten-free interven-
tion showed no significant effect in sleep quality [16].

Another intervention, including a vegetarian raw
diet for 3 months, which assessed the quality of sleep
through a non-identified questionnaire, reported sig-
nificant differences after intervention (p < .001) [19].
However, the study protocol did not reveal the tool’s
details, so this result was not considered.

Effect on depression and anxiety

Three studies reported an improvement in depression
and anxiety. One hypocaloric approach showed a
decrease in BDI scores (17.8 = 11.2 vs. 9.7 + 84, p <
.001) and in STAI scores (42.8 £ 11.7 vs. 358 =+ 11.3, p
< .001) after intervention, in comparison with the ini-
tial scores [22]. Similarly, the other hypocaloric trial
revealed a significant difference between intervention
and control groups after a 6 months intervention (12.8
+ 58 vs. 17.6 £ 7.7, p = .002) in BDI [18]. Regarding
vegetarian studies, 1 revealed a significant decrease
after 7 months intervention, in the depression (5.0 +
3.0 vs. 24 + 2.5, p < .05) and anxiety (5.7 £ 2.7 vs. 3.0
+ 2.3, p < .05) dimensions of FIQ [21]. The gluten-free
diet [16], low FODMAPs diet [20] and the other vege-
tarian diet [19] interventions did not show a signifi-
cant effect on anxiety and depression.

Effect on quality of life

In low FODMAPs diet study [20], EQ-5D score differen-
ces before and after intervention had no significant
differences. However, the dimensions Mobility and
Pain significantly improved (2.7 vs. 2.3, p = .02 and 3.5
vs 2.8, p < .01, respectively). In a raw vegetarian diet
study [21], patients revealed parameters improvement
comparing the begin and endpoint, regarding vital-
ity (18.0 £ 144 vs. 48.0 = 28.9, p < .001), mobility
(36.3 £ 243 vs. 603 = 26.7, p < .001), emotional
health (25.0 + 26.5 vs. 75.0 = 25.7, p < .001) and men-
tal health (57.2 £ 23.1 vs. 77.0 £ 15.3, p < .001) in SF-
36 questionnaire. Additionally, there was an improve-
ment in HAQ scores, from 3.9 to 4.7 (p < .05) after
7 months, in the same study [21]. On another
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vegetarian study, although the score values obtained
were not published, the authors reported that the
intervention group had better autonomy (p = .03) and
morning stiffness (p < .001) [19] compared with con-
trol group, assessed through HAQ. Hypocaloric diet
showed a significant improvement in quality of life,
assessed through QOL (33.2 + 26.7 vs. 44.6 £ 29.8, p =
.01), but no significant differences in HAQ, after
5 months intervention [22]. Gluten-free diet interven-
tion showed no significant differences in SF-12 ques-
tionnaire [16].

Effect on gastrointestinal symptoms

Two of the 7 studies evaluated Gl disturbances among
FM patients, and reported the impact of a dietary
intervention in these symptoms [16,20]. A low
FODMAPs diet showed a reduction in gastric pain and
intestinal changes in IBS-SSS (275.3 vs. 158.1, p < .01),
with a reduction in 50% of symptoms after a 4 week-
intervention [20]. The gluten-free diet showed no sig-
nificant differences in Gl symptoms between interven-
tion and control groups, at the end of the
intervention [16].

Inflammatory biomarkers

Only 1 study measured inflammatory biomarkers
parameters, namely IL6 and CRP. After a hypocaloric
diet, intervention group showed significantly lower
inflammation biomarkers compared to control group,
namely IL6 (4.1 £ 1.5 pg/ml vs. 3.4 + 1.4 pg/ml, p =
.03) and CRP (2.6 £ 1.1 mg/dL vs. 2.0 =+ 1.1 mg/dL, p
< .001) at the end of the intervention [18].

Risk of bias and GRADE

The results after applying the Cochrane Risk of Bias
Tool are presented in Table 2. Although the quality of
evidence of the studies varied, the Risk of Bias ana-
lyzed allowed us to verify a poor statistical quality in
most of them. The majority of the studies have a high
risk of bias, which decrease the quality of evidence.
The risk of bias was integrated into GRADE profile.

Table 2. Cochrane risk of bias of included studies.

GRADE methodology allowed an analysis of the
included studies, according to the risk of bias, incon-
sistency, indirectness of evidence, imprecision and
publication bias. According to the nature of a dietary
study, it is not possible to blind population. As so, this
was not considered a factor to downgrade studies.
However, there were some reasons that downgraded
the included studies, such as: the small sample size
and optimal information size (OIS) never estimated
[16-22]; some studies had no control group [20-22] or
no randomization [19] or did not use an independent
control group (two different interventions are applied)
[16]; some studies did not apply intention-to-treat ana-
lysis, despite presenting >5% of loss of follow up
[19,20,22]; some studies presented heterogeneity of
the population in pain level [19] or medical therapy
[16], at baseline. This analysis resulted in an evaluation
of low to very low uncertainty of evidence, except for
one study [18], considered of moderate uncertainty.
Table 3 shows a summary of GRADE profile for studies
representing each outcome. Risk of bias classification
justification is shown in Table 4.

Given the diversity of studies, it was not possible to
conduct a meta-analysis.

Discussion

This study reviewed the evidence of dietary interven-
tions effect in PRO and inflammatory biomarkers of
FM patients and identified 7 studies that fulfilled the
inclusion criteria. To the best of our knowledge this is
the first systematic review on dietary interventions
effect in this population. According to the results of
this review, a hypocaloric diet, a raw vegetarian diet
or a low FODMAPs diet may improve pain and func-
tional repercussion in FM patients. However, the fact
that the improvement was achieved with different
dietary approaches, may lead to the hypothesis that
the psychosomatic component of the disease must be
taken into account. On the other hand, FM symptoms
appear to be associated with several metabolic altera-
tions, namely with regard to changes in the compos-
ition of the intestinal microbiota and consequent

Shapiro [22] Slim [16] Marum [20] Vellisca [17] Kaartinen [19] Senna [18] Donaldson [21]
Randomization sequency generation X + X ? X + X
Allocation concealment X ? X ? X + X
Blinding of participants and personal X X X X X X X
Blinding of outcomes assessment X X X X X X X
Incomplete outcome data X + X + + + +
Selective reporting + + + + + + +
Other bias X ? ? ? ? ? ?

+: Low risk of bias; X: High risk of bias; ?: Unclear risk of bias.
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Table 4. Summary of author’s justification of risk of bias classification.

Support for judgement

Bias Author’s judgement
Randomization sequence generation High risk
Allocation concealment High risk
Unclear risk
Low risk
Blinding of participants and personal High risk
Blinding of outcomes assessment High risk
Incomplete outcome data High risk
Low risk
Selective reporting Low risk
Other bias High risk
Unclear risk

Uncontrolled or unrandomized clinical trial

Open label

Authors don't define in the study

Quote: “outcome assessor was unaware of allocation of patients”

Open label

Open label

Missing data >10% without intention-to-treat analysis

No missing data or, in the presence of missing data >10%, authors
describe an intention-to-treat analysis

All pro-specified outcomes were reported

Uncontrol of possible confounders, like medication or diet compliance

Authors don't say if possible confounding domain exists

existence of Small Intestinal Bacterial Overgrowth
(SIBO) [4,10,11], changes in the hypothalamic axis and
increase of cortisol [23,24], mitochondrial dysfunction
and oxidative stress [24-27] and alterations in the
Central Nervous System, with activation of glial cells in
cerebrospinal fluid [28]. In this perspective, a combin-
ation of several dietary approaches that could interfere
in each metabolic alteration could be a better way to
improve the disease symptomatology.

Patients with FM often report specific food intoleran-
ces and undertake dietary approaches, seeking an
improvement of their symptoms and a better quality of
life [29]. In this review, most of the included studies
used tools that assess not only the pain associated with
FM, but also other common PRO, namely fatigue, qual-
ity of sleep, anxiety and depression, general quality of
life, and Gl symptoms, whereas only one assessed
inflammatory biomarkers. This reveals an attempt to
better understand the disease and its symptoms, and to
meet the needs of these patients, since medical treat-
ment does not appear to be fully effective in eliminat-
ing symptoms. The included clinical trials showed a
significant improvement in the quality of life [21,22],
quality of sleep [18,19], and anxiety and depression
[18,21,22]. Additionally, a hypocaloric study showed a
reduction in IL6 and CRP after 6 months [18], which
reveals an objective positive impact of a weight reduc-
tion in decreasing inflammation.

In parallel, high body mass index has been directly
and significantly correlated to pain and functional
repercussion in FM patients [22], suggesting that obes-
ity could influence the symptoms of the disease.
Other authors have postulated that fact previously
[30], since adipocytes produce pro-inflammatory cyto-
kines that could prorogate the pain. Furthermore,
some studies pointed the existence of an association
between FM and intestinal inflammation [1,6,7,31],
which suggests that in addition to weight reduction, a
diet with an anti-inflammatory potential could contrib-
ute to improve disease symptoms.

Moreover, the decrease in Gl symptoms associated
with a low FODMAPs diet intervention was related
with a decrease in pain and functional repercussion
[20], revealing a possible association of these symp-
toms and intestinal microbiota changes.

It is already known that Gl symptoms, such as nau-
sea, vomiting and dyspepsia, are very common in
patients with FM [1,32,33]. Various authors suggested
that the persistence of the described symptoms, along
with sleep quality changes, depression and pain, may
be related to modifications of intestinal microbiota [1],
and consequent existence of SIBO [34-36].

However, it is worth mentioning that the included
studies have relevant bias that may limit the inter-
pretation of the results. Given the nature of dietary
intervention, it is always impossible to perform a
double-blind intervention, which increases the risk of
bias. In addition, some studies have other parame-
ters that decrease the quality of the design, namely
regarding the lack of control group (n = 3) [20-22]
and non-randomization of the sample (n = 1) [19],
which allows less control over possible confound-
ing variables.

Furthermore, not only the small size of the total
sample, but also the divergences in the methodology
used among studies, contribute to the difficulty of
obtaining conclusive results. In addition, the fact that
the follow-up time for each intervention is diverse,
increases the probability of obtaining different effects
on the measured outcomes further contributing to
inconsistent results, which may hamper a conclusion
based on a summary measure of the various studies.
Additionally, although the same variables were eval-
uated in different studies, diverse methods were used
to evaluate each of them. This factor may influence
results and, consequently, the conclusions, as some
methods may enable a more specific or a more com-
prehensive assessment of a given parameter.

The majority of studies did not take into account
possible confounding variables, such as sex, pain level



at baseline and medication, which may potentially
confound the association between diet and disease-
related variables. Also, in three studies [16,18,20], no
methods of controlling diet compliance were applied,
which means that is not possible to exclude the
hypothesis that the diet has not been fully attained.

In general, the risk of bias allowed to assume a
poor statistical quality in most of these studies. Since
that, the positive associations between the different
dietary interventions and the outcomes should be
regarded as potential associations that deserve to be
further studied.

Although, dietary interventions seem to be promis-
ing as complementary therapies in FM, the results of
this review should be interpreted with caution. Well-
designed studies are lacking to conclude about the
effect of the nutritional interventions on the progres-
sion and symptoms of FM.

Conclusion

Pain and functional repercussion in FM patients seem to
improve with a hypocaloric diet, a raw vegetarian diet
or a low FODMAPs diet. Other PRO, such as quality of
life, quality of sleep, anxiety and depression and inflam-
matory biomarkers also showed a significant improve-
ment with these interventions. However, due to the low
quality of the included studies, these promising results
should be interpreted with caution, and no quantitative
and objective conclusions should be drawn.

The development of well-designed clinical trials in
FM patients are needed to conclude about the effect
of the dietary interventions on FM patients. Dietary
interventions based on scientific evidence, combined
with medical therapy could be a strategic approach, in
the treatment of FM.
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