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ABSTRACT

Fibromyalgia is a chronic idiopathic progressive musculoskeletal pain syndrome, which affects a large proportion of the population; around 2-4 %
worldwide. The prevalence of fibromyalgia across the globe is much higher in women than in men and the ratio is approximately 9:1. Besides
musculoskeletal pain, which is the major symptom of the disease, patients manifest cognitive impairment, sleep disturbances, memory loss,
anxiety and depression. There is no permanent cure for the disease. Devastating pain and related syndromes of the fibromyalgia and the lack of
proper treatment strategy make the patient hopeless and reduce their quality of life Therefore, they have to completely rely on the medications
which can temporarily attenuate the pain and other related symptoms such as psychological disorders, fatigue, morning stiffness, sleep problems
and various other health issues, but fail to improve the quality of life and lead to drug dependence and tolerance in most clinical cases. Nowadays,
various lifestyle interventions such as e yoga, exercise regimens , tai-chi, hydropathy, physiotherapy and others have emerged to improve the
quality of life of fibromyalgia patients. Most of them are non invasive and cost-effective however, these methods are under trials and available to
patients, subject to their participation in different trial-based studies. In addition to these, some advanced non-invasive therapeutic interventions
such as rTMS, Biofeedback techniques and TENS are also replicated by the researchers in their investigations. Most of the interventions are
certainly low-cost practices, which can be easily adopted in day-to-day life at home; but their effectiveness and reliability are not so good. The two
most common hurdles which increase the treatment burden for a clinician are the large variability in FM symptoms from severe pain to
psychological distress and sleep disturbances and the long-term sustainability of the benefits of interventions to avoid recapitulation of symptoms
after leaving the treatment regime. And furthermore, this reduces the quality of life and overall well-being of the patients. Considering the huge
impact of fibromyalgia on quality of life of the patient, It is pertinent at this stage to focus more on the non-invasive management strategies for this
disorder.
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INTRODUCTION:
Fibromyalgia is a common neurologic chronic health problem that
causes widespread pain and tenderness (sensitivity to touch); the pain
and tenderness tend to come and go, and move about the body. Most
often, people with this chronic illness are fatigued and have sleep
problems (ACR Definition). It is diagnosed by a history of chronic
widespread pain for at least 3 months and demonstration of significant
pain in at least 11 out of the 19 tender points [1]. Musculoskeletal pain
is the most common symptom of the disease; it is distributed to specific
tender points, most of which are paired and present on the dorsal
surfaces of the neck, shoulder, and back of the patients, it shows mild to
severe pain for at least 3 months; which worsen with age [1].
Fibromyalgia can be diagnosed and treated on the basis of widespread
pain Index (WPI) and Symptom Severity Score (SSS) of the patient
(ACR, 2010). Besides persistent musculoskeletal pain, other high
rated symptoms of fibromyalgia includes morning stiffness, fatigue,
poor quality of sleep, anxiety, depression, cognitive impairment and
memory loss [2] (see Figure 1). However, the musculoskeletal and
neurological examinations are normal in most of the fibromyalgia
patients [3]. There are various pathophysiology of the disease like
oxidative burden, inflammation, sensitization due to chronic pain and
tenderness. Amongst them, most are contraindicatory and thus the
disease is still idiopathic in nature. Few genes are also found to be
involved in the pathophysiology of the disease, like SLC64A4,
TRPV2, etc; most of which are transporters and ion channels [4].
Incidence of FM has been reported over 2% in the general population
[5]. This disorder predominantly affects women between 30-60 years
aged in a ratio of 9:1 compared to men [6]. It is interesting to note that
men have less fatigue, morning stiffness, and irritable bowel syndrome
when compared to women [7]. Interestingly symptoms of FM have
also been reported in juveniles and clinical presentation is quite similar
to adult patients [8].
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Figure 1: Fibromyalgia as a syndrome

There is no permanent cure of the disease; treatment strategies for FM

are general in nature and include the use of both pharmacological and

non-pharmacological symptoms management strategies; former

comprises of common medications like: acetaminophen, ibuprofen,

naproxen, cyclobenzaprine, amitriptyline, and aspirin [2]. Some ofthe

FDA approved antidepressants and analgesics drugs are pregabalin,

duloxetine and milnacipran which help to control symptoms of

fibromyalgia syndrome. Amitriptyline are also used to control

symptoms; but pure opioids should be avoided [9]. Following lifestyle

and therapeutic interventions are extensively being studied by the

researchers across the globe:

» Physical Activity and Exercise: Stretching, aerobic and resistance
exercises (EULAR Recommendation, 2019)

*  Massage Therapy

*  Hydrotherapy

*  Yogaand Meditation

* Repetitive Transcranial Magnetic Stimulation (rTMS)

e Transcutaneous Electric Nerve Stimulation (TENS)

*  Vibrator therapy

In the present article, we are going to review all the newer
advancements in the treatment strategies for the management of pain
and related symptoms of fibromyalgia syndrome in the past 3 decades.
Fibromyalgia is among one of the newest diseases which was
discovered in the late 20" century. Lack of proper treatment strategy
and the pin-point cure of the disease, make patients more worried and
hopeless which ultimately degrades the quality of life of the
fibromyalgia patients. Management of fibromyalgia becomes more
cumbersome as it comprises of diverse symptoms from sleeplessness
and fatigue to psychological distress. Timeline of some of the relevant
interventions according to its implementation in the clinical trials and
optimistic approach are given in Figure 2.
TENS

Yoga

Vibratory Exercises
Ms

Fitness Training and Flexibility Exercises EMG Biofeedback

1980 1985 19% 1995 2000 2005 2010 2015 2020
Figure 2: Timeline of treatment strategies discovered for fibromyalgia
patients:
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Classical Treatment Strategies For Fibromyalgia Patients:
Fibromyalgia as a syndrome was recognized in the late 20" century;
earlier it was thought to be a musculoskeletal problem linked with
either chronic low back pain or chronic fatigue syndrome [6].

Physical Activity And Exercises

Since, musculoskeletal pain is the primary symptom of fibromyalgia;
so, researchers started working toward rehabilitation techniques like
physical, aerobic, resistance and cardiovascular exercises for
management of the disease. Within few years of discovery of the
disease; scientists across globe started to prove physical exercises as a
novel intervention for the management of fibromyalgia and related
symptoms. In 1988, McCain and colleagues recruited 38 fibromyalgia
patients in a study to validate the effect of 20 weeks of cardiovascular
fitness training and simple flexibility exercises (3 sessions/week) and
found significant improvement in musculoskeletal pain and
psychological distress [10]. Aerobic fitness training and stretching
exercise are also beneficial for fibromyalgia patients [11]. Moreover,
Physical Activity, comprising at least twice a week can reduce fatigue,
depression and other FM related symptoms [12]. Exercise is widely
used as a treatment option to minimise micro-muscle trauma and
central sensitization and emphasise low-intensity exercise,
individualise exercise, and maximise self-efficacy [13-14]. Benefits of
exercise therapy, jogging, cycling and swimming are well documented
from various RCTs in the fibromyalgia patients [15-16]. Vibration
therapy program is also useful and feasible for improving dynamic
balance in women with FM [17]. EULAR recommended physical
activity as one of the treatment strategies of fibromyalgia.

Massage Therapy

Massage therapy could be considered as one of the alternative and
complementary treatments for the management of fibromyalgia
syndrome [18]. Massage therapy with duration >5 weeks had
beneficial immediate effects on improving pain, anxiety, and
depression in patients with fibromyalgia [19]. While, another pilot
study suggest modest benefits to FM patients at four weeks which is
not significant at later time-points [20]. So, there are fewer and
contraindicatory findings about the beneficial effect of massage
therapy in fibromyalgia.

‘Water Therapy

Aquatic Physical Training (APT) contributes to increase variable
oxygen uptake and improve clinical symptoms of fibromyalgia, but no
association has been established yet [21]. A 16 week hydrotherapy
program (45 minutes, twice a week) was found effective to improve
quality of life, pain intensity and fibromyalgia impact in women with
fibromyalgia syndrome despite of any changes in scapular kinematics
due to adaptive movement pattern due to chronic painful condition
[22-23]. In-pool exercise education programme (n=134) showed a
small but significant improvement in health status of fibromyalgia
patients as compared with that of education only and patients with
milder symptoms improved most with this treatment strategy [24].
Water therapy including deep water running and in-pool aquatic
training, may be recommended as a non-pharmacological
complementary approach for the management of FMS in improving
pain, postural control, fatigue, and quality of life - these therapeutic
effects are achieved by the physiological changes caused by in-water
exercising [23, 25-26]. Nowadays, warm-water exercising and water-
based Ai Chi program are also recommended to improve mental and
physical health and the quality of life in women with fibromyalgia [27-29].

Yoga And Meditation

Yoga is culturally believed as a strategy to direct attention and attitude
toward wellness of mind and body. To restore sensorimotor
dysfunction and alleviation of pain, yoga therapy is formally being
investigated in fibromyalgia patients. Robust evidence already exists
that documents the role of yogic lifestyle intervention and relaxation
techniques in the management of fibromyalgia [30]. Yoga improves
quality of life and act as analgesia through physiological mechanisms -
hypothalamic-pituitary-adrenal (HPA) axis and parasympathetic
nervous system tuning [31]. Yoga negotiates the increased morning
cortisol levels in chronic pain patients [32-33]. An eight week yoga
awareness program, comprising 2 hours of yoga once a week, was
found to significantly reduce pain and other fibromyalgia related
symptoms subjectively (n=53) than the patients on standard care [34].
On contrary, Curtis and colleagues subjectively studied the effect of an
eight-week Mindfulness Based Stress Reduction (MBSR) in 173
fibromyalgia patients; authors claim no improvement in pain and

psychological symptoms like sleep problems, quality of life and
cognition after intervening patients with 2.5 hours MBSR session
(once a week) and 45 minutes home practice (5 sessions/week) [35].
Reductions in pain catastrophizing behaviour and pain inventory along
with sleeplessness were noticed after six weeks of weekly 210 minutes
yoga session (5 days home video practice) by another group too [36].
Twice a week gentle Hatha yoga was also found to reduce FM related
symptoms [37]. Since, yoga can improve pain experience, it would be
logical to assume that yoga might be acting, at least in part, to
favourably modulate the perceptual control over pain.

Modern Treatment Strategies For Fibromyalgia Patients:
Transcutaneous Electrical Nerve Stimulation

Transcutaneous Electrical Nerve Stimulation (TENS) is an emerging
technique to treat patients with various musculoskeletal problems.
Four weeks of active TENS use showed a significant improvement in
movement-evoked pain and other clinical outcomes of fibromyalgia
syndrome as compared to sham analog [38]. Most vital advantage of
TENS is its simultaneous application at different tender points for
fatigue and pain relief with no side effects [18, 39]. Pain relief and
inhibitory activity was also reported on quantitative
electroencephalography after TENS for 20 minutes [40]. Another
study demonstrated modest treatment effects of reduced disease
impact, pain and functional impairment from wearable TENS in
individuals with fibromyalgia. Patients with higher pain sensitivity
exhibited larger treatment effects. Wearable TENS may be a safe
treatment option for fibromyalgia patients [41]. TENS restores central
inhibition in primary fibromyalgia and consequently reduces pain,
fatigue, and hyperalgesia in the patients [42]. High-frequency TENS
could be a potential adjuvant therapy for fibromyalgia patients for
relieving pain, anxiety, fatigue, stiffness and in improving ability to
work [43].

Biofeedback Techniques

Electromyography is a diagnostic tool to assess muscle activity but its
application as restorative therapeutic intervention in fibromyalgia is
recently reported by few authors [44]. EMG Biofeedback (BFB) is an
established intervention in the rehabilitation of headache and other
pain disorders but it showed no health status improvement
fibromyalgia patients [45]. While other literature suggests that EMG
biofeedback therapy could be a useful treatment modality to reduce
pain of FM patients, along with improvements in quality of life,
movement and number of tender points [46]. Although, there are
paucity of literatures for EMG biofeedback but it is an emerging
therapy to manage fibromyalgia syndrome; more clinical trials are
required to recommend it for therapeutic use. Heart rate variability
biofeedback may also be a useful treatment strategy for fibromyalgia,
perhaps mediated by autonomic changes [47]. Hence, newer
techniques such as heart rate variability biofeedback techniques also
seem to be promising.

Vibration Therapy

Whole body vibration therapy is an emerging intervention for
fibromyalgia; it has been shown to improve functional disability and
pain sensitivity of fibromyalgia patients immediately after the therapy
program; which was not maintained in the follow-ups [48]. Greater
benefits were suggested with the use of rotational rather than vertical
whole body vibration. The use of the rotational modality is
recommended in the standard therapy program for patients with
fibromyalgia [49]. Sonic wave vibration therapy can also lead to acute
and chronic pain reduction and improves quality of life in patients with
fibromyalgia [50]. Other non-nociceptive somatosensory stimulation
like vibrotactile stimulation also has potential role in the symptomatic
treatment of fibromyalgia patients [51].

Repetitive Transcranial Magnetic Stimulation

Fibromyalgia is a psychosomatic problem rather than a peripheral
syndrome. So, non invasive brain stimulation could be a potential tool
to restore sensory and motor aberrations using direct stimulation of the
brain areas responsible for cortical plasticity in fibromyalgia. There is
an increased cortical excitability of the fibromyalgia patients due to
chronic pain condition [52-53]. Low frequency brain stimulation is a
non invasive tool to treat patients with chronic pain conditions with
minimal adverse effect. rTMS is also recommended by FDA for its use
in treating patients with depression. Repetitive Transcranial Magnetic
Stimulation (rTMS) for four weeks at dorsolateral prefrontal cortex
was proved to improve pain and related symptoms of fibromyalgia
when targeted [54-55]. Transcranial Direct Current Stimulation
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(tDCS) can also result in significant pain relief in FM patients and may
be an effective complementary treatment strategy [56]. High
frequency rTMS can also have the similar effect like physical exercise
in ameliorating pain, emotional status and related impact of women
with fibromyalgia [57]. Hence, neuromodulation techniques are quiet

safe and can be suggested for immediate relief in pain and related
impact of fibromyalgia patients.

All the major treatment strategies along with details are systematically
summarized in the Table 1.

Table 1: Evolution of treatment strategies for patients with fibromyalgia syndrome

Authors Sample Size|Intervention Duration Inferences

McCainet [FM =38 [Cardiovascular fitness training |20 Week (3 sessions/week)  |[Improvement in FM associated symptoms and

al. 1988 or Simple Flexibility exercises psychological distress

Valimetal. [FM =76 |Aerobic fitness training or 20 Weeks Exercises are beneficial to patients with FM

2003 Stretching exercises

Babuetal. [FM =30 |EMG Biofeedback 6 Days, 45 minutes Biofeedback reduces pain in along with

2007 improvements in quality of life, movement and
number of tender points in FM patients.

Etnier etal.|[FM =16 |Physical Activity program 18 Weeks (2 sessions/week) | Significant reduction in fatigue, depression and FM

2009 symptoms

Gusietal. [FM=21 Tilt vibratory exercise 12 Weeks, 30 minutes daily (3| Useful and feasible for improving dynamic balance

2009 sessions/week) in FM patients

Carsonet [FM =53 Yoga program & Waitlist 8 Weeks (2 hours/week) Significant reduction in FM symptoms

al. 2011

Rudrudet [FM =10 |Gentle Hatha Yoga 8 Weeks (Twice/week) Hatha yoga reduced FM related symptoms

al. 2011

Dailey et al{[FM =103 |Transcutaneous Electrical Nerve |4 Weeks (2 hours daily) Active TENS use can significantly improve

2013 Stimulation movement-evoked pain and other clinical
outcomes of FM.

Avilaetal. [FM =20 [Hydrotherapy program 16 Weeks, 45 minutes Hydrotherapy was effective to improve quality of

2017 (Twice/week) life, pain intensity and fibromyalgia impact

Lazaridou [FM =36 |Yoga Program 6 Weeks (weekly) Daily home|Improved pain and impact, Sleep Quality Improved|

etal. 2019 video practice (5 days/week)

Pujoletal. [FM =77 |[Gentle vibrotactile stimulation |[3Weeks (3hours at night) Support a potential role for vibrotactile stimulation

2019 in the symptomatic treatment of fibromyalgia

Tanwaret [FM =90 |Repetitive Transcranial 4 Weeks Right DLPFC rTMS can significantly reduce pain

al. 2020 Magnetic Stimulation at DLPFC and associated symptoms of FM

MingorancelFM =20  [Rotational whole body vibration |12 weeks Improvements in functional disability, static

etal. 2021 equilibrium and vibration sensitivity and a
reduction of pain sensitivity.

FM - Fibromyalgia, EMG — Electromyography, DLPFC — Dorsolateral prefrontal cortex

Conclusion and Future Directions:

Although few FDA approved drugs are available to get symptomatic
relief from fibromyalgia symptoms but there is no permanent cure of
the disease. In past two decades some of the non invasive treatment
strategies like lifestyle interventions such as medical yoga therapy,
vibration therapy, and repetitive Transcranial Magnetic Stimulations
are emerging and could have potential role in management of
fibromyalgia syndrome to a certain extent. Clinical trials on non
pharmacological treatment modalities are mainly focussed on
assessing symptoms using subjective outcomes; there is also a need to
incorporate objective assessment tools for better visualization of the
effect of these interventions.

Conflict of Interest: There is no conflict of interest till date.

REFERENCES:

1. Wolfe F, Clauw DJ, Fitzcharles M.A. The American College of Rheumatology
preliminary diagnostic criteria for fibromyalgia and measurement of symptom severity.
Arthritis Care and Research. 2010; 62:600-610.

2. Bennett RM, Jones J, Turk DC, Russell 1J, Matallana L. An internet survey of 2,596
people with fibromyalgia. BMC Musculoskelet Disord. 2007 Mar 9;8:27.

3. Bellato E, Marini E, Castoldi F, Barbasetti N, Mattei L, Bonasia DE, Blonna D.
Fibromyalgia syndrome: etiology, pathogenesis, diagnosis, and treatment. Pain Res
Treat. 2012;2012:426130. doi: 10.1155/2012/426130. Epub 2012 Nov 4. Erratum in:
Pain Res Treat. 2013;2013:960270.

4. D'Agnelli S, Arendt-Nielsen L, Gerra MC, Zatorri K, Boggiani L, Baciarello M,
Bignami E. Fibromyalgia: Genetics and epigenetics insights may provide the basis for
the development of diagnostic biomarkers. Mol Pain. 2019; 15:1744806918819944.

5. Wolfe, F., Russel, 1. J., Vipario, G., Ross, K., Anderson, J. Serotonin level, pain
threshold, and fibromyalgia syndrome in general population. J Rheumatol.
1997;24:555-559.

6.  Staud R. Evidence for shared pain mechanisms in osteoarthritis, low back pain, and
fibromyalgia. Curr Rheumatol Rep. 2011.

7. Yunus MB, Inanici F, Aldag JC, Mangold RF. Fibromyalgia in men: comparison of
clinical features with women. J Rheumatol. 2000.

8. Yunus MB, MasiAT. Juvenile primary fibromyalgia syndrome. A clinical study of thirty-
three patients and matched normal controls. Arthritis Rheum. 1985 Feb;28(2):138-45.

9. Kwiatek R. Treatment of fibromyalgia. Aust Prescr. 2017 Oct;40(5):179-183.

10.  McCain GA, Bell DA, Mai FM, Halliday PD. A controlled study of the effects of a
supervised cardiovascular fitness training program on the manifestations of primary
fibromyalgia. Arthritis Rheum. 1988 Sep;31(9):1135-41.

11.  Valim V, Oliveira L, Suda A, Silva L, de Assis M, Barros Neto T, Feldman D, Natour J.
Aerobic fitness effects in fibromyalgia. J Rheumatol. 2003 May;30(5):1060-9.

12.  Etnier JL, Karper WB, Gapin JI, Barella LA, Chang YK, Murphy KJ. Exercise,
fibromyalgia, and fibrofog: a pilot study. J Phys Act Health. 2009 Mar;6(2):239-46.

13. Jones KD, Burckhardt CS, Clark SR, Bennett RM, Potempa KM. A randomized
controlled trial of muscle strengthening versus flexibility training in fibromyalgia. J
Rheumatol. 2002 May;29(5):1041-8.

14.  Bidonde J, Busch AJ, Schachter CL, Overend TJ, Kim SY, Gées SM, Boden C, Foulds
HJ. Aerobic exercise training for adults with fibromyalgia. Cochrane Database Syst Rev.
2017 Jun21;6(6):CD012700.

15.  Meiworm L, Jakob E, Walker UA, Peter HH, Keul J. Patients with fibromyalgia benefit
from aerobic endurance exercise. Clin Rheumatol. 2000;19(4):253-7.

16. Busch AJ, Webber SC, Brachaniec M, Bidonde J, Bello-Haas VD, Danyliw AD,
Overend TJ, Richards RS, Sawant A, Schachter CL. Exercise therapy for fibromyalgia.
Curr Pain Headache Rep. 2011 Oct;15(5):358-67.

17.  Gusi N, Parraca JA, Olivares PR, Leal A, Adsuar JC. Tilt vibratory exercise and the
dynamic balance in fibromyalgia: A randomized controlled trial. Arthritis Care Res
(Hoboken). 2010 Aug;62(8):1072-8.

18.  Sunshine W, Field TM, Quintino O, Fierro K, Kuhn C, Burman I, Schanberg S.
Fibromyalgia benefits from massage therapy and transcutaneous electrical stimulation. J
Clin Rheumatol. 1996 Feb;2(1):18-22.

19. Li YH, Wang FY, Feng CQ, Yang XF, Sun YH. Massage therapy for fibromyalgia: a
systematic review and meta-analysis of randomized controlled trials. PLoS One. 2014
Feb20;9(2):¢89304. doi: 10.1371/journal.pone.0089304.

20. Alnigenis M NY, Bradley J D, Wallick J, Emsley C L. Massage therapy in the
management of fibromyalgia: A pilot study. ] Musculoskel Pain 2001; 9(2)55-67.

21.  Andrade CP, Zamunér AR, Forti M, Tamburtis N, Silva E. Effects of aquatic training
and detraining on women with fibromyalgia: controlled randomized clinical trial. Eur J
Phys Rehabil Med. 2019 Feb;55(1):79-88. doi: 10.23736/S1973-9087.18.05041-4.
Epub2018 Jul6.

22.  AvilaMA, Camargo PR, Ribeiro IL, Alburquerque-Sendin F, Zamuner AR, Salvini TF.
Effects of a 16-week hydrotherapy program on three-dimensional scapular motion and
pain of women with fibromyalgia: a single-arm study. Clin Biomech. 2017;49:145-154.

23.  Zamunér AR, Andrade CP, Forti M, Marchi A, Milan J, Avila MA, Catai AM, Porta A,
Silva E. Effects of a hydrotherapy programme on symbolic and complexity dynamics of
heart rate variability and aerobic capacity in fibromyalgia patients. Clin Exp Rheumatol.
2015 Jan-Feb;33(1 Suppl 88):S73-81. Epub 2015 Mar 18.

24.  Mannerkorpi K, Nordeman L, Ericsson A, Arndorw M; GAU Study Group. Pool
exercise for patients with fibromyalgia or chronic widespread pain: a randomized
controlled trial and subgroup analyses. J Rehabil Med. 2009 Sep;41(9):751-60.

25. AssisMR, SilvaLE, Alves AM, Pessanha AP, Valim V, Feldman D, Neto TL, Natour J. A
randomized controlled trial of deep water running: clinical effectiveness of aquatic
exercise to treat fibromyalgia. Arthritis Rheum. 2006 Feb 15;55(1):57-65.

26. Latorre PA, Santos MA, Heredia-Jiménez JM, Delgado-Fernandez M, Soto VM, Mafias
A, Carbonell-Baeza A. Effect of a 24-week physical training programme (in water and
on land) on pain, functional capacity, body composition and quality of life in women
with fibromyalgia. Clin Exp Rheumatol. 2013 Nov-Dec;31(6 Suppl 79):S72-80. Epub
2013 Dec 18. PMID: 24373364.

27.  Munguia-lzquierdo D, Legaz-Arrese A. Exercise in warm water decreases pain and
improves cognitive function in middle-aged women with fibromyalgia. Clin Exp
Rheumatol. 2007 Nov-Dec;25(6):823-30.

28. Segura-Jimenez V, Carbonell-Baeza A, Aparicio VA, et al. A warm water pool-based
exercise program decreases immediate pain in female fibromyalgia patients:
uncontrolled clinical trial. Int J Sports Med. 2013;34(7):600-605.

29. Pérez de la Cruz S, Lambeck J. A new approach towards improved quality of life in

I International Journal of Scientific Research |—| 7



Volume - 12 | Issue - 06 | June - 2023 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

. ________________________________________________________________________________________________________________|
fibromyalgia: a pilot study on the effects of an aquatic Ai Chi program. Int J Rheum Dis.
2018 Aug;21(8):1525-1532.

30. Langhorst J, Klose P, Dobos GJ, Bernardy K, Hiuser W. Efficacy and safety of
meditative movement therapies in fibromyalgia syndrome: a systematic review and
meta-analysis of randomized controlled trials. Rheumatol Int. 2013 Jan;33(1):193-207.

31. Arya S, Yadav RK, Venkataraman S, Deepak KK and Bhatia R (2022) Objective
evidence for chronic back pain relief by Medical Yoga therapy. Front. Pain Res.
3:1060685.

32.  Woolery A, Myers H, Sternlieb B, Zeltzer L. A yoga intervention for young adults with
elevated symptoms of depression. Altern Ther Health Med. 2004 Mar-Apr;10(2):60-3.

33.  Park CL, Braun T, Siegel T. Who practices yoga? A systematic review of demographic,
health-related, and psychosocial factors associated with yoga practice. J Behav Med.
2015 Jun;38(3):460-71.

34. Carson JW, Carson KM, Jones KD, Bennett RM, Wright CL, Mist SD. A pilot
randomized controlled trial of the Yoga of Awareness program in the management of
fibromyalgia. Pain. 2010;151(2):530-539.

35.  Curtis K, Osadchuk A, Katz J. An eight-week yoga intervention is associated with
improvements in pain, psychological functioning and mindfulness, and changes in
cortisol levels in women with fibromyalgia. J Pain Res. 2011;4:189-201. doi:
10.2147/JPR.S22761. Epub 2011 Jul 26.

36. Lazaridou A, Koulouris A, Devine JK, Haack M, Jamison RN, Edwards RR, Schreiber
KL. Impact of daily yoga-based exercise on pain, catastrophizing, and sleep amongst
individuals with fibromyalgia. ] Pain Res. 2019 Oct 17;12:2915-2923.

37. Rudrud L. Gentle hatha yoga and reduction of fibromyalgia-related symptoms: A
preliminary report. International Journal of Yoga Therapy. 2012;22:53-58.

38. Dailey DL, Vance CGT, Rakel BA, Zimmerman MB, Embree J, Merriwether EN,
Geasland KM, Chimenti R, Williams JM, Golchha M, Crofford LJ, Sluka KA.
Transcutaneous Electrical Nerve Stimulation Reduces Movement-Evoked Pain and
Fatigue: A Randomized, Controlled Trial. Arthritis Rheumatol. 2020 May;72(5):824-
836.

39. Lauretti, G.R., Chubaci, E.F. & Mattos, A.L. Efficacy of the use of two simultaneously
TENS devices for fibromyalgia pain. Rheumatol Int 33,2117-2122 (2013).

40.  Yiiksel M, Ayas $, Cabioglu MT, Yilmaz D, Cabioglu C.Quantitative data for
transcutaneous electrical nerve stimulation and acupuncture effectiveness in treatment
of fibromyalgia syndrome. Evidence-based Complement Altern Med
2019;2019:9684649.

41. Jamison RN, Edwards RR, Curran S, Wan L, Ross EL, Gilligan CJ, Gozani SN. Effects
of Wearable Transcutaneous Electrical Nerve Stimulation on Fibromyalgia: A
Randomized Controlled Trial. J Pain Res. 2021 Jul 24;14:2265-2282.

42. Dailey DL, Rakel BA, Vance CGT, et al. Transcutaneous Electrical Nerve Stimulation
(TENS) reduces pain, fatigue, and hyperalgesia while restoring central inhibition in
primary fibromyalgia. Pain 2013;154(11):2554-62.

43.  Carbonario F, Matsutani LA, Yuan SL, Marques AP. Effectiveness of high-frequency
transcutaneous electrical nerve stimulation at tender points as adjuvant therapy for
patients with fibromyalgia. EurJ Phys Rehabil Med. 2013;49(2):197-204. 29.

44.  Glombiewski JA, Bernardy K, Hauser W. Efficacy of EMG- and EEG-Biofeedback in
Fibromyalgia Syndrome: A Meta-Analysis and a Systematic Review of Randomized
Controlled Trials. Evid Based Complement Alternat Med. 2013;2013:962741.

45.  Baumueller E, Winkelmann A, Irnich D, Weigl M. Electromyogram Biofeedback in
Patients with Fibromyalgia: A Randomized Controlled Trial. Complement Med Res.
2017;24(1):33-39. doi: 10.1159/000454692. Epub 2017 Jan 31.

46. Babu,A.S., Mathew, E., Danda, D., & Prakash, H. (2007). Management of patients with
fibromyalgia using biofeedback: A randomized control trial. Indian Journal of Medical
Sciences, 61(8),455-461.

47. Hassett, A.L., Radvanski, D.C., Vaschillo, E.G. et al. A Pilot Study of the Efficacy of
Heart Rate Variability (HRV) Biofeedback in Patients with Fibromyalgia. Appl
Psychophysiol Biofeedback 32, 1-10(2007).

48. Mingorance JA, Montoya P, Miranda JGV, Riquelme I. The Therapeutic Effects of
Whole-Body Vibration in Patients With Fibromyalgia. A Randomized Controlled Trial.
Front. Neurol. 2021. 12:658383.

49. Mingorance JA, Montoya P, Vivas Miranda JG, Riquelme I. A Comparison of the Effect
of Two Types of Whole Body Vibration Platforms on Fibromyalgia. A Randomized
Controlled Trial. International Journal of Environmental Research and Public Health.
2021; 18(6):3007.

50. Barnes MJ, McLean S.Fibromyalgia symptoms are reduced by sonic wave vibration
therapy: a case study. Clinical Kinesiology. 2012;66(1): 19+.

51. Pujol, J., Ramos-Lopez, D., Blanco-Hinojo, L. et al. Testing the effects of gentle
vibrotactile stimulation on symptom relief in fibromyalgia. Arthritis Res Ther 21, 148
(2019).

52. Mhalla A, Baudic S, de Andrade DC, Gautron M, Perrot S, Teixeira MJ, Attal N,
Bouhassira D. Long-term maintenance of the analgesic effects of transcranial magnetic
stimulation in fibromyalgia. PAIN®. 2011 Jul 31; 152(7):1478-85.

53.  Tiwari VK, Nanda S, Arya S, Kumar U, Sharma R, Kumaran SS, Bhatia R. Correlating
cognition and cortical excitability with pain in fibromyalgia: a case control study. Adv
Rheumatol. 2021 Feb 18;61(1):10.

54.  Tanwar S, Mattoo B, Kumar U, Bhatia R. Repetitive transcranial magnetic stimulation
of the prefrontal cortex for fibromyalgia syndrome: a randomised controlled trial with 6-
months follow up. Adv Rheumatol. 2020 Jun 29;60(1):34.

55. Guinot M, Maindet C, Hodaj H, Hodaj E, Bachasson D, Baillieul S, Cracowski JL,
Launois S. Effects of Repetitive Transcranial Magnetic Stimulation and
Multicomponent Therapy in Patients With Fibromyalgia: A Randomized Controlled
Trial. Arthritis Care Res (Hoboken). 2021 Mar;73(3):449-458.

56. Kang, JH., Choi, SE., Park, DJ. et al. Effects of add-on transcranial direct current
stimulation on pain in Korean patients with fibromyalgia. Sci Rep 10, 12114 (2020).

57.  Izquierdo-Alventosa R, Inglés M, Cortés-Amador S, Gimeno-Mallench L, Sempere-
Rubio N, Serra-Aii6 P. Effectiveness of High-Frequency Transcranial Magnetic
Stimulation and Physical Exercise in Women With Fibromyalgia: A Randomized
Controlled Trial. Phys Ther. 2021 Oct 1;101(10):pzab159.

| 8 |—| International Journal of Scientific Research I




