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Hyperbaric oxygen therapy ameliorates pain in overweight
or obese patients diagnosed with fibromyalgia
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Abstract. Fibromyalgia is a syndrome characterized by
widespread musculoskeletal pain, fatigue, poor sleep quality,
allodynia and paresthesia. Therapy for this syndrome consists
of pharmacological and non-pharmacological approaches
focused on controlling pain and fatigue to improve the quality
of life of those affected. The present study aimed to deter-
mine whether hyperbaric oxygen therapy (HBOT) can be
considered a useful adjuvant of pre-existing pharmacological
treatment to reduce pain and improve the quality of life of
patients with fibromyalgia. Patients diagnosed with fibromy-
algia were enrolled in the present study following a clinical
evaluation. All participants received 20 sessions of HBOT
(five sessions/week, Monday-Friday). The sessions consisted of
breathing for 60 min with 100% oxygen at a 2.0 atmospheric
absolute pressure. Pain, fatigue, quality of life and the number
of drugs used were measured to assess the effectiveness of
HBOT. Prior to HBOT, the patients presented with an average
visual analog scale score of 8.06+0.475, which was reduced
to 3.86+0.748 following treatment. In addition, the functional
assessment of chronic illness therapy-fatigue score indicated
amelioration of this symptom by HBOT, reducing the mean
score from 44.86+2.19 to 21.6+1.09. Furthermore, the quan-
tification of the quality of life using the fibromyalgia impact
questionnaire reduced the score from 76.66+4.11 to 47.6+2.67.
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As regards the number of drugs administered to the patients,
this decreased from 3.13+0.764 to 1.53+0.85. Taken together,
the results of the present study suggest that HBOT may be
used as an effective adjuvant in the treatment of fibromyalgia,
reducing both pain and fatigue. In addition, this treatment
improves the quality of life of those affected and may be used
to avoid polypharmacy.

Introduction

Fibromyalgia is a multifactorial syndrome characterized by
widespread musculoskeletal pain, fatigue, sleep disturbances,
morning stiffness, loss of functional capacity, mood altera-
tions, as well as a decline in memory, cognition, headaches and
a myriad of other visceral and cognitive maladies (1,2). These
symptoms negatively affect the quality of life of patients.
Fibromyalgia is diagnosed using the criteria proposed by the
American College of Rheumatology. In 2016, the latest revision
of these criteria re-established the importance of generalized
pain as the main symptom (3), but also considered other
symptoms equally as important for the diagnosis considering
these criteria. The estimated global population affected by this
disease ranges between 0.5-5.8% (4), and the disease particu-
larly affects women (2.4-6.8%) (5). Fibromyalgia is a disabling
syndrome with no effective pharmacological cure; thus,
recent alternative therapeutic strategies have been proposed
to mitigate pain and fatigue, and avoid the side-effects of
polypharmacy (6).

Chronic musculoskeletal pain has a worldwide prevalence
of ~30% (4). Managing the unpleasant sensory and emotional
experience associated with tissue damage by patients with
chronic pain is a difficult predicament that requires a
multidisciplinary approach, particularly in patients suffering
from fibromyalgia, in whom the control system that interprets
and distinguishes painful stimuli is overly sensitive (7). Its
treatment is based on the combination of pharmacological
and non-pharmacological approaches and interventional
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techniques, which usually only achieve modest results in pain
relief; in this regard, the absence of positive results or the gener-
ation of adverse effects can be the reason to stop treatment (7).
Furthermore, pain and fatigue are frequently associated with
comorbidities, such as sleep disturbances, depression and
metabolic syndrome, which render treatment difficult (7).
Obesity is an increasingly prevalent health concern in the
Mexican population; thus, the risk of comorbidities associated
with metabolic deficiencies and fibromyalgia can increase
progressively. In this regard, the amelioration of pain and
fatigue by an effective therapy can allow the opportunity for
obese patients with fibromyalgia to lose weight by controlling
physical activity to avoid chronic comorbidities. The greater
the physical and mental deterioration caused by comorbidi-
ties, the more difficult it is to identify effective personalized
treatment (7,8).

Among non-pharmacological alternatives for the treatment
of fibromyalgia, hyperbaric oxygen therapy (HBOT) has been
proposed as a novel effective therapy; however, further studies
are required in populations with different genetic, ethnic and
cultural traits to verify its effectiveness (8-10). Although HBOT
was initially designed to treat diving-related injuries, promising
results have been observed as a nociceptive, inflammatory and
neuropathic pain analgesic (7). HBOT is a treatment providing
100% oxygen at a pressure above one atmosphere absolute
(ATA). The main mechanisms of action activated by HBOT to
reduce pain can be reversed by hypoxia in dysfunctional tissues
by increasing the partial pressure of arterial oxygen (7-10).
In addition, it can exert hydrostatic pressure to stimulate
elimination of inert gas from tissues (11).

The present study aimed to determine whether HBOT is
effective in treating pain and fatigue, as well as improving
the quality of life and reducing the number of drugs used by
patients diagnosed with fibromyalgia in a Mexican population.

Materials and methods

Patients. A total of 15 patients diagnosed with fibromyalgia who
had received medical care at the Department of Rheumatology,
Naval Specialty Hospital (Veracruz, Mexico) March, 2019 to
December, 2019, were referred to the Hyperbaric Medicine
Service to determine the efficacy of HBOT to reduce pain and
improve their quality of life. The present study was approved
by the Institutional Bioethics Committee of Hospital Naval de
Alta Especialidad de Veracruz and performed in accordance
with the Declaration of Helsinki. Written informed consent
was provided by all participants prior to the study start.

Beneficiaries of health services at the Naval Specialty
Hospital are active or retired naval service members. Patients
diagnosed with fibromyalgia, regardless of sex or age, were
initially accepted; however, a complete clinical evaluation was
performed before candidates underwent HBOT. The exclu-
sion criteria were as follows: i) Patients with claustrophobia;
ii) proliferative diabetic retinopathys; iii) history of oncological
pathology; iv) pregnant women and v) patients with pneumo-
thorax disease. Patients were eliminated from the study if they
decided to leave or discontinue treatment, as well as those who
missed >5 sessions or did not survive.

The treatment comprised 20 sessions of HBOT
(five sessions/week, Monday-Friday), breathing 60 min of

100% oxygen at 2.0 ATA. A total of 20 sessions were selected
based on previous results of HBOT, from the 15th-40th
sessions (8-10). Before the first session, as well as at the end
of treatment, the following parameters were assessed: Visual
analog scale (VAS) score to detect changes in pain; A VAS
is usually a 10-cm horizontal line, delimiting extremes with
perpendicular lines; one extreme is defined by verbal expres-
sions, such as ‘no pain’ and accompanied by the number
‘0’; the other extreme is mentioned as ‘maximum pain ever
experienced’ and accompanied by the number ‘10’ (12), and
functional assessment of chronic illness therapy-fatigue
(FACIT-F); The 13-item FACIT-F is a test used to evaluate
the impact of fatigue on different aspects of the patients func-
tioning, such as physical, functional, emotional, and social
over the past seven days. Items are measured on a four-point
Likert scale from 0 (not at all) to 4 (very much). Scores are
added together and the higher the result, the greater the impact
of fatigue on aspects of the patients' lives (13). In addition, the
quality of life of patients was evaluated using the fibromyalgia
impact questionnaire (FIQ) at the beginning and end of treat-
ment; the FIQ scale ranges from 0-100, whereby O represents
the best quality of life and 100 represents the worst quality of
life (9). The number of drugs patients used for pain relief was
also recorded.

Statistical analysis. All data were analyzed by GraphPad
Prism® version 3.10 (GraphPad Software, Inc.). A paired
Student's t-test was used to compare differences before
and after HBOT (20 sessions). Data are presented as the
mean + standard error of the mean. P<0.05 was considered to
indicate a statistically significant difference.

Results

Sociodemographic data of patients with fibromyalgia. To the
best of our knowledge, no previous studies to date in Mexico
have investigated the efficacy of HBOT to control and mitigate
the pain, and improve the quality of life of patients with fibro-
myalgia.

The present study was performed at the Naval Specialty
Hospital (Veracruz, Mexico), which included 15 women (mean
age, 50.53+3.77 years; age range, 32-72 years; 67% were
<55 years; Fig. 1) who met the selection criteria to receive
20 sessions of HBOT at 2 ATA for 60 min. A total of eight
patients had a Bachelor's degree, while seven had graduated
from high school or middle school. A total of eight patients
were housewives, while seven were active professionals.
A total of 10 patients had primary fibromyalgia and five had
secondary fibromyalgia. The average body mass index (BMI)
value was 29.26+0.54; six patients were classified as obese
(BMI =30 kg/m?) and nine were overweight (BMI =25 and
<30 kg/m?).

Evaluating the effectiveness of HBOT as a therapeutic
adjuvant for the treatment of fibromyalgia. To determine
whether HBOT may be used as an alternative adjuvant in
the pharmacological treatment of patients with fibromy-
algia, two indicators of symptoms were quantified, and two
indicators were measured to determine decline or improve-
ment of quality of life. As regards the former, pain and
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Figure 1. Sociodemographic data of patients diagnosed with fibromyalgia. BMI, body mass index.

fatigue intensity were evaluated using reliable and validated
questionnaires.

Pain evaluation involved the quantification of the VAS
score, which is considered an efficient indicator for pain
intensity and is used to differentiate between patients with
fibromyalgia and healthy individuals. Prior to the HBOT
sessions, patients had an average score of 8.06+0.475,
which corresponded to a high level of pain. Following
HBOT, perceived pain was remeasured and the mean VAS
score was 3.86+0.748, which indicated a low level of pain
(Fig. 2A and Table I). Notably, 73% of patients had an initial
VAS score of 8 or 9 and 27% of patients had a score of 7;
whereas at the end of treatment, 64% of patients had a score
<4 and the remaining 36% had a score of 5 or 6 (Table II).
Taken together, these results suggest that breathing 100%
oxygen at 2 ATA is an adequate therapeutic procedure to
mitigate perceived pain in fibromyalgia.

Fatigue is an important symptom that contributes to the
decline of the quality of life of patients with fibromyalgia (5,6).
This symptom was evaluated using the FACIT-F questionnaire
of 13 factors, which were scored as follows: 0, no fatigue;
1, minimal fatigue; 2, some; 3, quite a bit; and 4, significant
fatigue. The mean initial score was 44.86+2.19 (Fig. 2B and
Table I); 93% of the patients (n=14) accumulated a score of
=40 between 40 and 52, representing a considerable level of
fatigue; only one patient had a score of 39 (Table II). However,
the mean final score was 21.6+1.09 (Fig. 2B and Table I); the
score of 80% of patients decreased to <22, representing a
level of tolerable fatigue and 20% had a score =26 (between
26 and 31) (Table II). Collectively, these results suggest that
fatigue significantly decreases with HBOT.

The FIQ was used to evaluate the decline or improvement
in quality of life, which included determining the number
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Figure 2. Pain and fatigue evaluation in patients with fibromyalgia. (A) Pain
was evaluated using the VAS score, while (B) fatigue was evaluated using
the FACIT-F score. A paired Student's t-test was used to compare differences
between two groups (n=15). Data was presented as the mean + standard error
of the mean. “P<0.01 vs. initial stage, before treatment. VAS, visual analog
scale; FACIT-F, functional assessment of chronic illness therapy-fatigue.

of drugs used by patients. Fibromyalgia is a multifactorial
syndrome that markedly affects the quality of life of patients.
The FIQ scale ranges from 0-100, whereby O represents the best
quality of life and 100 represents the worst quality of life (9).
In the present study, the FIQ score significantly decreased
from 76.66+4.11 at the beginning of the study to 47.6+2.67
following HBOT (Fig. 3A and Table I). Taken together, these
results suggest that HBOT is effective in improving the quality
of life of patients with fibromyalgia.

Fibromyalgia is an unknown-etiological syndrome,
without a specific pharmacological treatment. The drugs
used to manage this disease aim to reduce the incapacitating
symptoms (1). If a certain improvement in symptoms is made
by the patients, the side effects limits the use of several drugs
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Table I. Results of VAS, FACIT, FIQ and drug scores of patients before and after HBOT (n=15).

Before/after treatment VAS (mean + SEM) FACIT-F (mean + SEM) FIQ (mean + SEM) Drugs (mean + SEM)
Initial (before treatment) 8.06+0.475 44 86+2.19 76.66+4.11 3.13+0.764
HBOT 3.86+0.748* 21.6+1.09 47.6+2.67* 1.53+0.85*

“Statistically significant difference between the first and 20th sessions of HBOT (P<0.01). VAS, visual analog scale; FACIT-F, functional
assessment of chronic illness therapy-fatigue; FIQ, fibromyalgia impact questionnaire, HBOT, hyperbaric oxygen therapy.

Table II. VAS and FACIT scores of patients before and after HBOT (n=15).

Before/after treatment

VAS (% of patients with each score)

FACIT (% of patients with each score)

Initial (before treatment) Score 8-9
73

HBOT Score 2-4
64

Score 7 Score =40 Score <39
27 93 7
Score 5-6 Score <22 Score =26
36 80 20

VAS, visual analog scale; FACIT-F, functional assessment of chronic illness therapy-fatigue.
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Figure 3. Evaluation of quality of life of patients with fibromyalgia and
recording the number of drugs used. (A) Quality of life was assessed according
to FIQ. (B) The number of used drugs was plotted. A paired Student's t-test
was used to compare differences between two groups. “P<0.01, vs. initial
stage, before treatment. FIQ, fibromyalgia impact questionnaire.

simultaneously. Hence, a positive impact of treatment is indi-
cated by the reduction in the number of drugs used to mitigate
the pain or the fatigue in patients. The drug number was
evaluated at the beginning and end of treatment. The average
number of initial drugs used was 3.13+0.764, which decreased
to 1.53+0.85 drugs following HBOT (Fig. 3B and Table I).
Collectively, these results suggest that HBOT may be a prom-
ising alternative to reduce the use of drugs with side effects
to mitigate pain and fatigue and improve the quality of life of
patients with fibromyalgia.

Discussion

The patient population participating in the present study was
predominantly married active professional women, <55 years
of age, whose BMI corresponded to being overweight or
obese. One fifth of the patients were diagnosed with secondary

fibromyalgia, which implies comorbidities, such as stroke,
mood disorders or diabetes (10). The baseline perception in
this subgroup comprised high levels of pain intensity (VAS
scores between 8 and 9) and fatigue (FATIC-F between 42-52),
suggesting that these women cope with severe levels of pain
and fatigue daily (10,14). Previous studies have reported a close
association between chronic pain intensity or fatigue and high
BMI (14-17), which may explain the results of the present study.

The effectiveness of HBOT to treat Mexican women with
fibromyalgia, who were overweight or obese, was evaluated in
the present study by measuring perceived pain, fatigue, quality
of life, as well as the number of drugs used. A previous study
reported that a 50-year-old Turkish woman, with a mean BMI
of 29 kg/m?, had VAS and FIQ scores similar to those reported
in the present study (8 and 73, respectively) (18). Neural therapy
consisting of intracutaneous 1% lidocaine administered as a
local anesthetic into painful points was used to treat fibromy-
algia in this study, and the posttreatment scores were 3.7 (VAS)
and 40 (FIQ) (18). In another study, Korean women (mean age,
47 years) with a VAS score of 8.8 and FIQ score of 80 were
treated with transcranial direct current stimulation; the treat-
ment reversed perceived pain to 6 (VAS score) and decreased
the FIQ score to 70 (19). Notably, no significant differences in
VAS or FIQ scores were observed in Spanish women (mean
age, 53 years) treated with low-intensity physical activity
programs for 12 weeks (20); however, a moderate-intense
aerobic exercise program effectively reduced pain to 5.7 and
the FIQ score to 55 (21). In Israel, a group of women (mean
age, 50 years), with an average BMI of 27, were treated with
HBOT (22). In addition, Turkish women (mean age, 40 years)
also treated with 15 sessions of HBOT exhibited reduced VAS
scores, from 64 to 31. Collectively, these reports suggest that
non-pharmacological approaches are effective in reducing the
severity of fibromyalgia symptoms.

Health must be perceived as a daily mutual commitment by
subjects and institutions to favor physical, psycho-emotional
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and social wellbeing. Patients must be mindful of their eating
habits and fibromyalgia treatment needs to be holistic. Thus,
therapeutic management should be characterized by inte-
grated and multidisciplinary interventions that ameliorate
physical complications but also address the psychological
and social aspects of the disease (23). Pain is one of the
main inhibitors of patients' adherence to controlled physical
activity programs (24). In addition, activity is necessary to
lose weight, as being overweight or obese increases the risk
of severe pain. A variety of drugs, such as muscle relax-
ants, analgesics, anti-inflammatories, antidepressants and
anticonvulsants have been widely used as pharmacological
therapy for fibromyalgia (25). A common side-effect of poly-
pharmacy is the development of metabolic or mental health
issues, aggravating patients' conditions and severely impairing
their quality of life (23). Thus, HBOT may be a suitable
approach to dissociate the negative feedback loop between
high BMI-pain-sedentarism to implement a multidisciplinary
management program to treat overweight or obese patients
with fibromyalgia.

In conclusion, HBOT in patients with fibromyalgia signifi-
cantly improves pain and fatigue management, as well as
other aspects of the disease, such as the quality of life and
the possibility to avoid the side-effects of polypharmacy.
However, further studies are required to establish a standard-
ized treatment scheme with HBOT, not only in fibromyalgia,
but also in other chronic disorders in which widespread pain
is a symptom that generates inability. Taken together, the
results of the present study support the hypothesis that this
procedure can be used as an effective adjuvant to contribute to
the wellbeing of female patients that suffer from fibromyalgia.
Reduction of pain and fatigue in overweight or obese patients
opens the opportunity to initiate an increment in physical
activity and exercise to lose weight and decrease the risk of
health-associated chronic degenerative comorbidities.
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