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Abstract Fibromyalgia (FM) is a common disease that
results in poor quality of life, causing widespread muscu-
loskeletal pain and stiffness, fatigue, sleep disorders, and
cognitive impairment among other symptoms. The lack of
an effective treatment makes necessary a multidimensional
management. FM patients usually seek, from different
sources, information about possible benefits from foods,
nutrients, or diets. Our objective was to investigate the
dietary awareness, food allergies and/or intolerances
(FAIs), and nutritional supplement (NS) consumption of
FM patients. A questionnaire was prepared with six ques-
tions regarding dietary habits, FAIs, and NS use. The
questionnaire was filled out by patients recruited in local
fibromyalgia associations. One hundred and one women
were suffering from FM, diagnosed for more than 6 months,
mean age of 53.88 + 7.78 years; 30% of them changed
their diet because of their disease, trying to improve it, and
most of them were also using some NS; 7% of women in
this group had FAls, a figure slightly higher than the FAI
prevalence in the general population (2-5%) and positively
associated with consumption of supplements. Among NS
users, some differences were observed; past NS users cur-
rently consume a wider range of products, more than new
NS users. Magnesium was one of the supplements most
recommended specifically for FM. Seventy-four percentage
of these patients used NS following advice from health
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professionals. Once patients are diagnosed, they change
their dietary habits and nutritional supplement intake,
seeking nutritional strategies to improve their symptoms.
Health professionals’ advice plays a relevant role.
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Food allergies - Supplements - Advice

Introduction

Fibromyalgia (FM) is nowadays a common and an
increasingly diagnosed chronic pain disease with an
unknown cause and probably a multifactorial etiology. FM
patients suffer from widespread musculoskeletal pain and
stiffness, general fatigue, sleep disorders, cognitive
impairment, and other symptoms that affect their quality of
life [1]. Related to management, recent reviews show which
interventions are more effective and which reduce the
symptoms of the disease, mainly pain but also fatigue and
cognitive damage. Reviews also reveal the fact that multi-
dimensional approaches are the most preferable to these
patients. There are more data supporting the existence of
different subgroups of patients, who can be classified on the
basis of symptoms and comorbidities; treatment strategies
could thus be optimized for these different types of patients
[2-5]. In general terms, some drugs, physical activity,
relaxation techniques, and cognitive behavior therapy are
among the most useful tools used nowadays to treat FM [6].

Nutrition has been suggested as a relevant factor to take
into account in the treatment for FM. There are some data
about the potential benefits to patients from antioxidant
nutrients, through either vegetarian diets or nutritional
supplements to lower oxidative stress, the role of high body
mass index in this disease, and the existence of some

@ Springer



Rheumatol Int

nutritional deficiencies or imbalances affecting the patients
[7]. Regarding body weight, some studies have shown a
high prevalence of overweight and obesity in this popula-
tion group, more than in the general population. Several
other studies have reported obesity problems in FM with a
negative correlation with quality of life and tenderness
threshold and a positive correlation with physical dys-
functioning and pain point count [8-10]. The possible role
obesity plays in FM has been stressed and the need to
consider obesity as a significant comorbid condition in FM
[11]. Moreover, most FM patients report to have an
abnormal food digestion or different food tolerance, which
is not always related to the same food components [12]. It
has been suggested that some food allergies or some in-
tolerances, such as celiac disease and gastrointestinal dis-
orders like irritable bowel syndrome, could be especially
common among these people, although no conclusive data
are yet available [13]. In addition, there are some data about
the association of various other functional gastrointestinal
disorders and fibromyalgia that may elucidate, for example,
whether the emptying rate could be different in these
patients [14—16]. At the moment, it remains to be clarified
whether some food intolerances and allergies are more
frequent in FM patients than in the general population [13],
which could be around 2-5% of adults [17-20]. Further
studies will be needed to explain the relationship between
gastrointestinal function and complaints of FM patients,
especially the possible role of irritable bowel syndrome.
As well as taking into account all these data on FM
management, it is interesting to study patients’ attitudes
regarding diet. A recent Internet-based survey of 2,596
people with FM stated that the majority of the subjects had
altered their diets in an attempt to control symptoms and
had requested guidance on optimizing their diet [10]. In
general, food and nutrition are likely to be subjects of
interest for FM patients; however, since there is still a lack
of sound scientific information on food and nutrition in
relation to FM, there is no generalized advice regarding
diet. On the other hand, non-scientific messages, about
some foods, products, or diets, are widely available through
the Internet or other media; these are not always appropri-
ate, even reliable, approaches. It would be better to ensure
that patients’ attitudes to food and nutrition are based on a
more sound source of dietary advice. This may be chal-
lenging because changing any health-related behavior, such
as dietary consumption patterns, is generally known to be a
difficult challenge for any person [21, 22]. Guidance from
health professionals will be needed to help change attitudes.
The primary purpose of this survey was to evaluate the
attitude and consciousness that patients participating in our
study had about food. The three specific objectives were
the following: to evaluate dietary change due to awareness
about the relationship of dietary habits and health; to know
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the prevalence of food allergies and/or intolerances (FAIs);
and to find out about the consumption pattern of nutritional
supplements (NS). Finally, an overall objective was also to
investigate whether the analysis of the answers gave us an
idea of different patients’ profiles, which could help phy-
sicians and other health professionals advise these people
about food, diet, and nutrition.

Experimental methods

A brief questionnaire was prepared and completed by 101
FM patients. Patients were recruited from different fibro-
myalgia associations in Spain; all women, they were
diagnosed with fibromyalgia for more than 6 months; their
mean age was 53.88 + 7.78 years. This questionnaire was
tested out first on 10 patients to ensure reliability and a
good understanding of the questions set out to them. After
this process, the questionnaire was reviewed and one
question, about food tolerance perception, was removed
due to general misunderstanding and difficult answering
(initially labeled as ¢3). In this survey, subjects were asked
about dietary aspects such as dietary awareness, food
allergies and intolerances, and nutritional supplementation.

Dietary change

We wanted to grasp patients’ perception about the rele-
vance of their dietary habits to their disease. The Internet-
based survey of people who suffer from FM stated that the
majority of its subjects had altered their diets in an attempt
to control symptoms and had requested guidance on opti-
mizing their diets [10]. Hence, the purpose of our ques-
tionnaire was to know how many of them were conscious
about the relevance of food to health and consequently how
many of them changed their dietary habits after being
diagnosed of FM, in order to improve them. This would
give us an idea about food or dietary awareness within this
group. It was assessed by the question Did you change your
dietary habits after being diagnosed with fibromyal-
gia?(ql). Possible answers were Yes/No.

Food allergies and/or intolerances

This was another aspect of interest because it is usually
asserted that there could be a higher prevalence of food
allergies or intolerances among this group [13, 23, 24].
Since many patients usually report some particular diges-
tive problems or alterations [12, 14—16, 25], it is difficult to
know which mechanisms and foods are involved. There-
fore, our question was specific and only referred to diag-
nosed food allergies or intolerances. The objective of our
questionnaire, on this particular issue, was merely to
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describe how many of the patients suffered from some of
them and from which ones. Food allergies and/or intoler-
ances were asked by Do you have any diagnosed food
allergy or food intolerance?(q2) Possible answers were
Yes/No (and if yes, which one?).

Nutritional supplementation

Since there is no effective pharmacologic treatment for FM,
patients commonly seek non-pharmacologic strategies to
improve their symptoms and health [6]. Nutritional sup-
plements are among these other tools FM patients use, and
sometimes, physicians also recommend them. Four ques-
tions were used in our survey to explore this issue and to
know, how many people use these products and how often,
which nutritional supplements were the most used, and how
many of them use supplements following some health
professional advice. The first question was: How often do
you take nutritional supplements?(q4a) Possible answers
were as follows: Never (0), Occasionally (1), defined as
once a year, Frequently (2), defined as twice a year or more,
and Always (3). The second question was: Which sort of
nutritional supplements do you use ?(q4b). Possible answers
were provided as a list of widely known nutritional sup-
plements and a free space to open answers (to report the use
of some others different from our list). In order to facilitate
the data analysis, products listed were split up into five
categories: multivitamins/multiminerals (products consist-
ing of mixed vitamins and/or minerals), as the more com-
monly known nutritional supplements; magnesium, a
widely recommended supplement for FM patients; poly-
unsaturated fatty acids (PUFAs), probably used due to their
possible beneficial effects in inflammation; antioxidants,
interesting due to their possible role in reducing oxidative
stress; and others, nutritional supplements (such as royal
jelly, L-carnitine, calcium, and botanicals). The third
question was: Did you use them before being diagnosed
with FM?(g4c) Possible answers were Yes/No. The fourth
one was: Do you use them following some advice from a
health professional?(g4d). Possible answers were Yes/No.
The complete questionnaire was as follows:

ql Did you change your dietary habits after being
diagnosed with fibromyalgia? Yes/No

q2 Do you have any diagnosed food allergy or food
intolerance? Yes/No (if yes, which one?)

q3 How would you describe your tolerance to food?
(deleted due to misunderstanding)

q4a How often do you take nutritional supplements?

0 Never

1 Occasionally (once a year)

2 Frequently (twice a year or more)
3 Always (continuously)

q4b  Which sort of nutritional supplements do you use?

Multivitamins/multiminerals (products consisting of
mixed vitamins and/or minerals)

Magnesium

Polyunsaturated fatty acids

Antioxidants

Others

qd4c Did you use them before being diagnosed with FM?
Yes/No

qg4d Do you use them following some advice from a
health professional? Yes/No.

Statistical analysis

To explore the association between the variables in the data
set, we used cross-tabulation, supplemented with a Pearson
chi-squared test and regression analysis, based on either an
ordinal probit model or a logit model. The analysis was
performed with Stata 11 [26].

Results

Dietary change and current nutritional supplementation
frequency

Regarding the first question about dietary change after
being diagnosed with FM (Table 1), among all respon-
dents, 30/101 (almost 30%) had changed their diets, trying
to obtain some benefits from dietary change. Therefore,
one-third of these patients considered diet a relevant factor
in improving their health, especially fibromyalgia symp-
toms, and two-thirds did not. Moreover, when these data
are matched with the question regarding the use frequency
of nutritional supplements (Table 1), it is found that those
patients who used to take them more often changed their
diet in a greater proportion compared with non-users. The
question about dietary change split the population up into
the following three groups, depending on NS consumption:
6/27 (22%) among non-NS users, 15/60 (25%) among

Table 1 Dietary change (q1) and current nutritional supplementation
frequency (q4a)

Nutritional Never Occasionally Frequently Always Total
supplementation

frequency

Dietary change

No 21 22 23 5 71
Yes 6 6 9 9 30
Total 27 28 32 14 101

Pearson chi’ = 9.70, df = 3, P = 0.021
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occasionally/frequently NS users, and 9/14 (64%) among
permanent NS users. When looking at isolated data about
NS consumption frequency, we found 74/101 (73%) of
patients were NS users and 27/101 (27%) were not. Of all
users, 28/74 (38%) were occasionally consumers (once a
year), 32/74 (43%) were frequently consumers (twice a
year or more), and 14/74 (19%) consumed them always
(were permanent consumers).

Since the Pearson chi-squared statistic is significant,
these results provide evidence of an association between the
dietary change and the profile of consumption of nutritional
supplements. A probit ordinal regression showed that the
association is positive, meaning that the dietary change
leads to an increase in the consumption of supplements. The
regression coefficient was also significant (P = 0.013).

Dietary change and past use of nutritional supplements

Matching dietary change after being diagnosed with FM
and with past (before the disease) use of nutritional sup-
plements, we found that diet modifications were more
common among NS past users (Table 2).

Fifty-one of sixty-nine (74%) patients, who did not use
NS in the past, did not change their dietary habits, and 18/69
(26%) changed them. Among past NS users, 20/32 (62%)
did not change, and 12/32 (38%) modified their dietary
habits. These figures mean that those patients who were NS
users before their disease (past users) changed their dietary
habits 46% more than past non-NS users. Moreover, 18/30
(60%) of patients who changed their dietary habits after
being diagnosed with FM were not consumers of NS before
the disease, and 12/30 (40%) were NS consumers in the
past. Data in Table 2 also show that 51/101 (50%) of those
patients neither changed their diets nor were past NS users
before suffering from FM. The Pearson chi-squared statistic
was not significant in this case.

Food allergies and intolerances and nutritional
supplementation frequency

It was an objective of this survey to ask patients about the
presence of food allergies and/or intolerances (FAIs).
However, we specifically referred to only diagnosed ones

Table 2 Dietary change (ql) and past use of nutritional supplements
(q40)

Nutritional supplementation past use No Yes Total
Dietary change

No 51 20 71
Yes 18 12 30
Total 69 32 101

Pearson chi’ = 1.336,df = 1, P = 0.243
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Table 3 Food allergies and intolerances (q2) and nutritional sup-
plementation frequency (q4a)

Nutritional Never Occasionally Frequently Always Total
supplementation

frequency

Food allergies and intolerances

No 27 25 30 12 94
Yes 0 3 2 2 7
Total 27 28 32 14 101

to avoid subjective answers and not confirmed cases. Only
7 of the 101 subject had some food allergy or intolerance,
representing a prevalence of around 7% within this group
(Table 3). Lactose intolerance was the most frequent (four
patients), followed by pineapple allergy (two), and also
strawberry (one), dates (one), soya (one), and citrus fruits
(one) allergies.

If these data are matched with nutritional supplements
consumption (Table 3), it is found that food allergies and
intolerances were more frequent among those who were the
users of nutritional supplements. Among these patients,
those whose intake of these products was more frequent
had a higher prevalence of food allergies and intolerances.
In other words, the more food allergies or intolerances they
had, the more nutritional supplements they used. Within
the group of non-NS consumers, none of the patients had
diagnosed FAls, and within the global group of NS con-
sumers, 7/74 (9.5%) had some diagnosed FAIs. No sig-
nificance test was performed on these data, given the
reduced size of the YES group.

Current and past nutritional supplementation

Most of the patients who were currently non-NS consumers
did not use to consume them before their disease. When
patients were asked whether they used NS before being
diagnosed with FM, only 32/101 (32%) answered affir-
matively, leaving almost 70% non-users before their dis-
ease (Table 4). Among current NS users, 29/74 (39%) were
already users before being diagnosed, and 45/74 (61%)
were new consumers. Among non-NS consumers in the

Table 4 Current (4qa) and past nutritional supplementation (4qc)

Nutritional Never Occasionally Frequently Always Total
supplementation

frequency

NS past use

No 24 16 19 10 69
Yes 3 12 13 4 32
Total 27 28 32 14 101

Pearson chi® = 8.14, df = 3, P = 0.043
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past (before their disease), 45/69 (65%) began to use these
products after being diagnosed with FM. Only 3 patients
used some NS before their disease but not afterward. The
Pearson chi-squares statistic was significant, supporting the
existence of an association between past use of nutritional
supplementation and actual frequency. Ordinal regression
did not give significant results in this case (P = 0.107).

Nutritional supplements categories and past
consumption

In general, the most used products were multivitamin/
multiminerals. Among the patients who consumed NS
before FM diagnosis, the product least currently used was
magnesium, followed by PUFAs, antioxidants; the most
used were multivitamins/multiminerals and others category
of NS. Among the patients who did not consume NS before
FM diagnosis, the most currently used were multivitamins/
multiminerals and magnesium (Table 5, percentage scale).
The most noticeable difference between both groups, past
users or not, was observed in magnesium consumption;
among past users, magnesium supplements consumption
was kept to a minimum. Moreover, the use of others NS
(amino acids, L-carnitine, botanicals, etc.) was more fre-
quent in those patients whom were already NS consumers
before being diagnosed with FM. They used, in general,
more nutritional supplements, except for PUFAs, which
were more or less at the same level of consumption in both
groups, and magnesium which was consumed very little
within this group. By using a logit regression, we found the
difference between the NO and YES groups to be signifi-
cant (P = 0.004) in the column others.

Health professionals’ advice

Fifty-five of seventy-four (74%) nutritional supplements
users indicated that they used them in compliance with the
recommendation of a health professional. New users of NS
follow more professional advice than past users (people
who used to consume NS before being diagnosed): 36/74
(49%) versus 19/74 (25%). This means that, among

Table 5 Nutritional supplements categories (q4b) and past con-
sumption (g4c)

Nutritional Magnesium  Multivit/  Pufas  Antiox  Others
supplements multimin

categories

NS past use

No 232 333 15.9 15.9 18.8
Yes 6.25 50 15.6 21.9 46.9
Total 17.8 38.6 15.8 17.8 27.1

Percentage scale

Table 6 Nutritional supplements used (q4b) and health profession-
als’ advice (q4d)

Nutritional Magnesium  Multivit/'  Pufas  Antiox  Others
supplements multimin

categories

HP advice

No 10 45 20 30 35
Yes 29 55 22 22 38
Total 24 52 21 24 37

Percentage scale

patients currently following some health professional
guidance about NS, 36/55 (65%) were new users.

When looking at different NS categories (Table 6, per-
centage scale), we observed that all of them except one
(antioxidants) were more used following health profes-
sionals’ advice than by a self-care decision. After patients
were diagnosed with FM, magnesium was the most NS
used by a health professional’s recommendation, followed
by multivitamin/multimineral, polyunsaturated fatty acids,
and others category. However, antioxidants consumption
had the larger proportion of users who take them without
professional advice. These results are not significant.

Discussion

Answers to this survey provided interesting data and sug-
gested relationships about nutritional supplementation use
and attitudes these FM patients had toward food and diet.

Dietary awareness

Food relevance awareness within this group was evaluated
with dietary change, after being diagnosed with FM, and its
relationship with NS consumption. As changing any
health-related behavior, as dietary consumption, is gener-
ally considered a difficult challenge for any person, people
who change their diet would be expected to have a strong
conviction and consciousness. In response to our question
“did you change your dietary habits after been diagnosed
with FM?”, 30% answered affirmatively, meaning that a
greater proportion of patients did not make any change in
their diets because of the disease. Nevertheless, the
knowledge and awareness about the relevance of food for
health could be considered high, since one-third of these
people changed their diet, and this is a relevant figure due
to the difficulty of changing habits.

Nutritional supplementation may also be related to
dietary awareness and knowledge. Most of our patients
(73%) were NS users, who sought for an improvement of
their symptoms using these products. Dietary change was
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low in non-NS consumers and high in NS consumers.
Within NS users, the more they used to take them, the more
they changed their dietary habits. However, 50% of all
patients neither changed their diets nor were past NS users
before suffering from FM. These figures indicated the
presence of two main and basic patient profiles, the first
one being those who are aware of the relevance of food for
health, and who seek information, use NS, and who may
even change their dietary patterns; the second one being
those who are not much aware of that and do not adopt any
dietary strategy to improve their health.

Food allergies and/or intolerances prevalence

The prevalence of FAIs among participants was 7%, a fig-
ure which is higher than the prevalence in the general
population, which is estimated around 2-5%. This result is
in line with hypothesis at the beginning of this article;
however, more specific studies with a larger sample size are
needed to confirm that. Regarding the types of FAIs in these
patients, lactose intolerance was the most frequent (four
patients), as it probably is in the general population, fol-
lowed by pineapple allergy (two), and strawberry (one),
dates (one), soya (one) and citrus fruits (one) allergies.
When matching data about food allergies/intolerances and
nutritional supplement consumption, among those patients
whose intake of these products were more frequent, a higher
prevalence of FAIs was observed. In fact, within the group
of non-NS consumers, no FAIs were indicated. Therefore, it
is probable that the state of suffering from some food
allergy or intolerance would make people more aware of the
relationship between diet and health, and it might cause
them to seek more information or guidance and to use more
nutritional supplements in order to optimize nutrition.

Nutritional supplement consumption: user profiles
and products used

From analyzed data, some key questions could be answered
with interesting observations regarding nutritional supple-
mentation within our group of patients. One of the ques-
tions was to find out whether patients who changed their
dietary habits after being diagnosed with FM were more
prone to use nutritional supplements. We could confirm
that, within this group, dietary change was more frequent
within NS users. Patients who take these products changed
their diet in a greater proportion than non-users, and within
NS users, those who take them more often changed their
diet in a greater proportion than occasional or temporary
consumers. Moreover, when we compared the change
between past or new NS users, patients who were already
NS consumers in the past changed their dietary patterns in
a larger proportion. Nevertheless, it is interesting also to
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point out that half of patients neither changed dietary
patterns nor consumed NS in the past.

Among current nutritional supplements users, we asked
whether they used to consume them before being diag-
nosed with FM. Most of our patients consumed NS because
of fibromyalgia, and 39% of patients were already users
before being diagnosed; however, 61% became users after
their disease. Taking into account the dietary habit of
nutritional supplementation, 47% of the whole group had
changed it, either non-user to user or vice versa, although
the first option is the most frequent. It was our objective
also to describe how often they use these products: 38% of
patients consumed them once a year, 43% twice a year or
more, and 19% consumed them continuously. The variety
of nutritional supplementation used was very wide. Mul-
tivitamins/multiminerals products were the most used
within all different user profiles, followed by, in descend-
ing order, others category (which is a very heterogeneous
one), magnesium and antioxidants (at the same level of
consumption) and finally PUFAs. In general terms, the
more frequent that NS consumption was the wider range of
products the patients took. Regarding the use of different
categories of NS, there seems to be some differences
between “new” or “veteran” users. The more relevant data
were found in magnesium, which was consumed much
more by new NS users than by patients who used NS before
their disease. PUFAs presented almost an equal distribu-
tion. And the rest, multivitamin/multiminerals, antioxidants,
and others categories, were more used by patients who were
already NS users in the past than by new users. These could
mean that magnesium and polyunsaturated fatty acids are
more commonly used to treat fibromyalgia than other NS.
When trying to match these data with nutritional supple-
mentation and health professionals’ advice, we noted that
all NS categories were more used by recommendation
except antioxidants. Figures indicated that magnesium was
the most NS recommended, followed by multivitamin/
multiminerals, others category, and PUFAs.

In conclusion, food awareness and attitudes toward diet
were different among these FM patients. Nutritional sup-
plement users changed their dietary habits more than those
non-users, and people suffering from food allergy and/or
intolerance used NS more often, probably because these
people were more aware of the relationship between food
intake and health. Among NS users, there were different
patient profiles: mainly, those who were already users
before being diagnosed with FM and those who were not.
The first group, used to taking a wider range of NS through
a self-care decision, followed professional recommenda-
tion in a lower degree and used very few specific NS, like
magnesium. On the other hand, the second group, new NS
users (those taking these products after being diagnosed),
used a narrower range of products, using for example much
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more specific products like magnesium and PUFAs, and
followed professional advice more often. The illness made
patients change their nutritional supplementation pattern;
65% of non-NS consumers in the past began to use them
after being diagnosed. As predicted, the most frequent
change was from non-user to user, probably due to the
interest to try something different from medicines and to
improve FM symptoms. Among data on NS categories
used in this survey, multivitamin/multimineral products
were the most used, and magnesium was the product more
specifically recommended for FM, and non-NS users in the
past were more receptive to this recommendation. Multi-
vitamin/multimineral, polyunsaturated fatty acids, and
other NS were also more used by recommendation, which
is not the case of antioxidants, which were more used
through a self-care decision. Patients sought more infor-
mation regarding nutrition and health and tried different
products and strategies to improve their symptoms.
Although data in this survey are limited, it reinforces the
relevance of dietary aspects, such as diet, allergies, and
nutritional supplements, within fibromyalgia patients. It
would be interesting to ask patients about their dietary
habits, self-decision changes, and nutritional supplement
consumption, to check suitability for their individual health
needs. Some patients could be using some nutritional
supplements or adopting some diets, without guidance
from health professionals, and even sometimes following
non-reliable sources of information about them.
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