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Preface

Traditional, complementary, and integrative medicine are terms used to try to 
define practices used in the maintenance of health as well as in the prevention, 
diagnosis, and management of physical and mental conditions. These practices 
are based on the knowledge, skill, theories, beliefs, and experiences acquired by 
different cultures in the world throughout the years. In this book, we use the term 
“complementary therapies” to refer to these practices. Various complementary 
therapies have been used in different clinical situations worldwide. It is important 
to highlight that these therapies are effective and, in general, without side effects 
or complications when properly performed.

This book provides a better understanding of the qualities and uses of some usual 
complementary therapies, as well as their proximity with other therapies that are 
increasing in clinical importance. Complementary therapies vary according to 
region, culture, and habits. As such, three chapters in Section 1, “Complementary 
Therapies and Knowledge of Some Cultural Practices,” discuss Islamic herbal 
medicine, African traditional and complementary therapies, and Mibyou care.

Complementary therapies have proven effective for clinical as well as mental 
disorders. Section 2, “Complementary Therapies and Mental Disorders," includes 
chapters on cognitive hypnotherapy and eye movement desensitization and repro-
cessing, which are effective psychodynamic therapies for the rapid reduction of 
cognitive anxiety, and yoga as an intervention to reduce levels of stress, anxiety, 
and depression. There is also a chapter on the use of medicinal plants to manage 
psychosis.

Chapters in Section 3, “Complementary Therapies and Clinical Rehabilitation,” 
address non-pharmacological therapies in integrative rehabilitation and physio-
therapy, a new rehabilitation technique called Chiropractic BioPhysics (CBP) for 
reducing spine deformities, and an integrated psychomotor therapeutic treatment 
for women with breast cancer.

Finally, Section 4, “Complementary Therapies, Technologic and Science 
Perspectives,” includes chapters on evidence-based acupuncture, vibration therapy 
for health promotion, and methods and tools for assessing muscle asymmetry in the 
analysis of electromyographic signals. There is also a chapter devoted to the role of 
complementary and alternative medicine in COVID-19.

XII
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Chapter 1

Traditional Islamic Herbal 
Medicine and Complementary 
Therapies
Sahabjada Siddiqui, Afsana Khatoon, Khursheed Ahmad, 
Shivbrat Upadhyay, Aditi Srivastava, Anchal Trivedi, 
Ishrat Husain, Rumana Ahmad, Mohsin Ali Khan  
and Md Arshad

Abstract

Herbal products found abundantly in several plants are the rich source of 
phytochemicals with a wide range of pharmacological activities and few adverse 
effects. Medicinal plants contain active ingredients that assist the body in reestab-
lishing its natural balance and healing itself. Various herbs, which are commonly 
used in traditional Islamic medicine, can have an impact on human body systems. 
Natural products are primary sources of effective drugs with novel structures and 
distinct mechanisms of action for the treatment of various types of complications 
as well as the drug discovery process. The various pharmacological properties such 
as antimicrobial, anticancer, antioxidant, antihypertensive, immunomodulatory, 
anti-inflammatory and anti-diabetic properties of several natural products are well 
documented in the Ayurveda and Unani system of medicine. Some of the natural 
products’ active ingredients have been documented, but the majority are still being 
researched as complementary medicine. As a result, more research is required to 
investigate their complementary medicine system. The present chapter provides 
a comprehensive update on selected traditional Islamic medicinal plants and their 
bioactive products mentioned in Islamic scriptures as complementary therapies to 
various diseases. The chapter also provides an in-depth update of pharmacologi-
cal and clinical studies of natural products with special emphasis on cancer and 
diabetes.

Keywords: traditional Islamic herbs, complementary therapies, herbal products, 
pharmacological properties

1. Introduction

According to the World Health Organization, an estimated 80% of people 
around the world use herbal medicine. Studies show that certain herbs effectively 
treat several health issues, like allergies, premenstrual syndrome, chronic fatigue, 
cancer, diabetes and many more. India is one of the big resources of medicinal 
plants and natural products due to its geological diversity. In recent years, various 
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researches have been conducted on medicinal plants and spices worldwide. Plant-
derived chemicals have attracted the attention of the scientific community for 
their various potential positive qualities. Studies have shown that polyphenols are 
anti-oxidants, anti-inflammatory, cardiac and neuroprotective, as well as having 
anti-cancer properties [1, 2]. Some of these natural chemicals have been included in 
clinical trials due to their inherent biological activity in a variety of disease models 
[3, 4], as they exhibited promising benefits in terms of boosting the anti-prolifera-
tive response and reducing the toxicity of conventional treatments.

Islamic medicine, often known as Arabic medicine in medical history, is the 
science of medicine developed during the Islamic Golden Age, which lasted from 
the ninth to thirteenth centuries. Although the main medical tradition was Greek, it 
was influenced by Islamic or Prophetic Medicine, as well as folk medicine to a lesser 
extent. The Holy Quran has provided the knowledge for a variety of crops, includ-
ing grains, seeds, and fodder, as well as their germination and growth processes 
in several Surah. Plants are considered a gift from God, and the Quran mentions 
various plant names such as Date palms, figs, olives, ginger, grapes, miswak, onion, 
barley, garlic, pomegranates, camphor, Christ’s thorns, bottle gourds and other 
significant therapeutic herbs and plants utilized as food [5, 6].

Various medicinal plants and nutraceuticals derived from different natural 
resources, as well as their products such as polyphenolic components, flavones, 
flavonoids, and antioxidants, have been found to provide significant protection 
against a variety of diseases [7]. Epidemiological observations show that various 
traditional Islamic medicinal plants have powerful disease inhibiting properties 
[6, 8]. Currently, developing a preventive/therapeutic drug that reduces the par-
ticular disease without harming normal cells, is the primary goal of the research 
performed. For instance, in the case of cancer treatment, some of the methods used 
by the experts to cure the condition include tumor debulking, chemotherapies, 
radiotherapies, targeted treatments, immunotherapies, stem cell transplants, and 
photodynamic therapies [9]. Around the world, researchers are trying to develop 
new strategies to eradicate the diseases.

The present chapter summarizes the recently reported pharmacologically and 
therapeutically based medicinal plants and its products mentioned in Islamic 
scriptures. The chapter also highlights the recent studies of medicinal plants and 
their natural products based on in vitro and in vivo and clinical investigation.

2. Traditional Islamic medicinal plants and their products

2.1 Dates palm (Phoenix dactylifera L.) fruits

Phoenix dactylifera L. (P. dactylifera), often known as date palm, is one of the 
oldest and most important crops in Arab countries and North Africa. Apart from 
that, dates are also cultivated around the world and in India, southern California, 
Arizona and Texas [10]. The date palm tree is a part of the family Arecaceae. 
Date palm is a multifunctional plant that contains fiber, carbohydrates, minerals, 
vitamins and various phytochemicals, which were used traditionally because of 
having great therapeutic properties [11]. Therapeutic benefits of Ajwa dates fruits 
are well documented in Islamic scriptures such as Hadith and other works of Islamic 
literature. According to Al-Bukhaari (5445) and Muslim (2047), narrated by Sa‘d 
ibn Abi Waqqaas that the Prophet (PBUH) said: “Whoever eats seven Ajwa dates in 
the morning, will not be harmed by any poison or witchcraft that day.”

Date palm fruit has been described in traditional and alternative medicine 
to provide several health benefits including anticholesteremic, antidiabetic, 
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anti-inflammatory, antioxidant, hepatoprotective and anticancer effects [12]. 
According to prior phytochemical studies, Date pulp fruit contains about 80% reduc-
ing sugars, including fructose, glucose, galactose, and maltose, as well as flavonoids, 
glycosides, polyphenols, and phytosterols [13, 14]. Phytochemicals present in dates 
palm fruits exhibit anti-inflammatory, cardioprotective, antioxidant, hypolipidemic 
and anti-apoptotic properties [15]. The main bioactive components present dates 
palm pulp are Carotenoids (lutein and β-carotene), phytosterols and phytoestrogens 
(β-sitosterol, stigmasterol, campesterol, daidzein, genistein and isofucosterol), 
flavonoids (apigenin, luteolin, quercetin, isoquercetrin, rutin and kaempferol) and 
phenolic acids (benzoic acid derivatives; p-hydroxybenzoic acid, protocatechuic 
acid, vanillic acid, gallic acid and syringic acid, and cinnamic acid derivatives; 
o-coumaric acid, p-coumaric acid, caffeic acid, and ferulic acid) (Figure 1) [10, 16].

2.1.1 Utilization of date palm fruit and its products as complementary therapies

2.1.1.1 Cancer

The ethyl acetate fraction of P. dactylifera fruit extract has shown the antifibrotic 
(expression of fibronectin-1 and alpha-smooth muscle actin) and antiproliferative 
activity in tumor necrosis factor (TNF) stimulated pancreatic cancer cells in vitro 
[10]. In addition, the ethyl acetate fraction of P. dactylifera has shown the anticancer 
effect against prostate cancer cells [17], ethyl alcohol extract against human hepa-
tocellular carcinoma hepatoma G2 (HepG2) cells and triple-negative mammary 
carcinoma MDA-MB-231 cells [18, 19] and methanolic extract against human breast 
adenocarcinoma Michigan Cancer Foundation-7 (MCF-7) cells in vitro [20]. In a 
previous study, an aqueous extract of P. dactylifera has shown the anticancer potential 
in diethylnitrosamine-induced hepatocellular carcinoma in Wistar rats [21]. P. dacty-
lifera has improved the treatment outcome of pediatric cancer patients clinically [22].

2.1.1.2 Diabetes

Low glycemic index (GI) diets have been proven to be effective in the treatment 
of diabetes. Dates can be classed as a low GI superfood because of their high fructose 
content, which is sweeter and less diabetogenic than glucose [23]. P. dactylifera fruit 
based-diets have alleviated hyperglycemia in alloxan-induced diabetic rats [24].  

Figure 1. 
Chemical structure of principal bioactive components found in date palm (Phoenix dactylifera L.) fruits.
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A previous study has revealed significant anti-hyperglycemic effects of dates fruits 
in diabetes management of hyperglycemic Sprague-Dawley rats [25] and diosmetin 
glycosides isolated from the epicarp of date fruits have significantly alleviated the 
biochemical profile of alloxan diabetic male rats [26].

2.1.1.3 Antibacterial and antiviral

The use of dates is also important for antimicrobial activities. The in vitro studies 
have demonstrated that date fruit exhibits antibacterial, antiviral, anti-inflamma-
tory and anti-angiogenic activity [15, 27].

2.1.1.4 Hepatoprotective and antioxidant

Date palm fruit has shown the protective effect on dimethoate induced-oxidative 
stress in rat liver [28]. Moreover, date palm fruits have shown anti-hyperlipidemic 
and hepatoprotective effects in hyperlipidemia and fatty liver male albino rats [29].

2.1.1.5 Pregnancy and delivery

The use of dates is especially important for pregnant and postnatal women. 
Women who consume dates before and after giving birth might strengthen their 
uterine muscles by consuming dates [20]. Consumption of date fruit in the last 
4 weeks before labor reduced the need for initiation and augmentative labor and 
resulted in a better delivery outcome [30]. Due to their high fiber, iron and trace 
element contents, as well as their high energy and low GI, date fruits seem to be the 
ideal superfood for today’s health-conscious age.

2.2 Fig (Ficus carica) fruit

One of the largest angiosperm genus, Ficus belonging to the family of Moraceae 
(Mulberry) are perennial plants comprising of over 800 different species including 
climbers, trailers, and epiphytes distributed around the tropical and sub-tropical 
regions worldwide [31, 32]. Ficus carica (F. carica), a deciduous dicotyledonous 
tree is the most important member of the genus commonly referred to as ‘fig’. 
Indigenous to Egypt (East Mediterranean region), F. carica was initially introduced 
to different civilizations throughout the world including England, United States 
(US), East and West South Central, South Atlantic and Pacific [33]. Despite, its 
origins in the Sub-Himalayan regions of the Bengal and Central Indian subcon-
tinents, it has been widely cultivated all around the globe. However, some of the 
world’s major producers of figs for their dry and consumption were US, Turkey and 
Greece [33].

Bush/small tree-like appearance with single, alternating and large foliage, deep 
lobes with three or seven lobes; rough and hairy on the top surface; soft and hairy 
underneath along with smooth and gray bark. In addition to being cultivated from 
ancient times, they were found growing in the wild in dry and sunny places with rich 
and fresh soil, as well as in rocky locations. A reasonably permeable and easy draining 
soil is ideal for the plant’s growth; nevertheless, it can also grow in nutritionally poor 
soil [34]. The edible part of F. carica, the fruit is seed-bearing, fleshy, hollow, and 
receptacle-shaped. Figs do indeed have a long history of medicinal, mythological,  
and ecclesiastical applications [35–38]. They are bad cholesterol-free, low in sodium 
and an excellent source of minerals (K, Zn, Mg, Fe, N, Ca, and P), dietary fibers, 
carbohydrates, sugars, vitamins (water-soluble—B1, B2, B3 and C; fat-soluble—A), 
good cholesterol and essential amino acids.



7

Traditional Islamic Herbal Medicine and Complementary Therapies
DOI: http://dx.doi.org/10.5772/intechopen.101927

Figs have acquired a considerable amount of folkloric importance and still 
invite the attention of researchers globally for their pharmaceutical properties to 
be used as complementary medicine. Ayurveda, Unani, and Siddha are the classical 
medicine systems of Ayurveda that have acknowledged the medicinal benefits of 
fig [39]. Therefore, it promises to treat and cure disorders of endocrine (diabetes), 
ventilatory, cardiovascular, digestive (ulcers and vomiting), urinary, reproductive 
(menstrual discomfort), and immune systems, as well as infectious diseases of the 
skin, scabies, and gonorrhea [40].

Phytochemical analysis results revealed a number of secondary metabolites 
being isolated from different parts of F. carica which are phytosterols, anthocyanin 
pigments, essential amino acids, phenols (proanthocyanidins), essential fatty acids, 
triterpenoids, coumarins, alcohols, and other volatile counterparts [41, 42].

Linolenic acid (53.1%) was found to be the most prominent fatty acid present 
in dried figs followed by linoleic acid (21.1%), palmitic acid (13.8%), and oleic acid 
(9.8%) [41]. Phenolic compounds; 3-O- and 5-O-caffeoylquinic acids, ferulic acid, 
quercetin-3-O-glucoside, quercetin-3-O-rutinoside, psoralen, and bergapten isolated 
from the fruit pulp [43]. However, numerous volatile components namely 3-methyl-
butanal, 2-methyl-butanal, (E)-2-pentanal, hexanal, heptanal, octanal, and nonanal, 
1-penten-3-ol, 3-methylbutanol, benzyl alcohol, (E)-2-nonenol, and phenylethyl 
alcohol, ketone: 6-methyl-5-hepten-2-one, esters: methyl hexanoate, methyl 
salicylate, and ethyl salicylate, limonene, menthol, α-pinene, β-pinene, linalool, 
eucalyptol, α-cubenene, copaene, β-caryophyllene, τ-muurolene, τ-cadinene, and 
germacrene D and β-cyclocitral were found in the F. carica fruits (Figure 2) [44].

The fruits have emerged as an outstanding complementary medicine that could 
be used in treating leprosy, nasal hemorrhage, and deficiency disorders as well as 
are used in various drug preparations [45].

2.2.1 Utilization of F. carica fruits and its products as complementary therapies

2.2.1.1 Cardioprotective (hypotensive effect)

F. carica is one of the five plants mentioned in the Quran widely used in the 
treatment of cardiovascular diseases. Nevertheless, its hypertensive properties 
are not well documented. However, a study reveals that fruit extract of F. carica 

Figure 2. 
Chemical structure of principal bioactive components found in fig (Ficus carica) fruits.
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significantly reduced the level of blood pressure in normal as well as glucose-treated 
(hypertensive) rats. This effect has been attributed due to the presence of flavo-
noids, phenols and potassium ions which alter the level of glucose/fructose stimu-
lating cardioinhibitory, antihypertensive and diuretic effects [46].

2.2.1.2 Cancer

Methanolic fruit extract of F. carica possessed antiproliferative activity against 
hepatocyte-derived carcinoma cells with an IC50 value >2000 μg/mL [47]. Virtual 
screening, molecular docking and dynamics simulation investigations were 
combined to give a structural insight into the putative binding mechanism of 
prospective drug-like phytocomponents of F. carica with crucial molecular targets 
which play a significant role in the pathogenesis of several cancer. β-Bourbonene 
was found to show the best binding with topoisomerase-I, topoisomerase-II, and 
Vascular Endothelial Growth Factor-2 (VEGFR-2), thereby, altering their functions 
to alter the pathogenesis [48].

2.2.1.3 Antioxidant and antihyperlipidemic activity

Methanolic fruit extract of F. carica revealed strong antioxidant activity against 
2,2-diphenyl-1-picrylhydrazyl (DPPH) dye with an IC50 value of 13.402 μg/mL [47]. 
The most prominent phenolic compounds: quercetin 3-O-rutinoside, dihydroxyben-
zoic acid di-pentoside and apigenin 8-C-glucoside were most abundantly present in 
the aqueous-ethanolic extract of Tunisian F. carica. Due to these phytoconstituents, 
improved antioxidant status and lower lipid peroxidation were observed suggesting 
their protective role [49].

2.2.1.4 Anti-diabetic activity

As a promising nutritional intervention for acute postprandial glucose and insu-
lin homeostasis, F. carica fruit supplementation might also be used in the treatment 
of severe metabolic diseases such as hyperglycaemic condition and type 2 diabetes 
mellitus to optimize the glucose level in these conditions [50].

2.2.1.5 Antispasmodic and antiplatelet activities

In a previous study, it has been found that the fig seems to have a spasmolytic 
action that might be mediated by activation of the K+-ATP channel, which supports 
some of its therapeutic uses in hyperactive gastrointestinal illnesses, and its anti-
platelet effect [51].

2.3 Black cumin (Nigella sativa) seed

Nigella sativa (N. sativa, family Ranunculaceae), popularly known as black seed 
or black cumin or Kalonji in Hindi, is an annual herb with various pharmacological 
properties and a widely used medicinal herb across the world with a rich historical 
and religious background. N. sativa is native to Southern Europe, North Africa and 
Southwest Asia and it is grown in many countries around the world like the Middle 
Eastern Mediterranean region, South Europe, India, Pakistan, Syria, Turkey, Saudi 
Arabia [52, 53]. Black seeds and oil have been used in traditional medicine for more 
than 2000 years, and Hippocrates and Discroides termed it “the Melanthion” [54]. 
It is an important drug in various traditional system of medicine like Unani and 
Tibb, Ayurveda and Siddha. Traditionally, N. sativa has been used to treat a wide 
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range of illnesses, diseases, and conditions affecting the respiratory system, diges-
tive tract, kidney and liver function, cardiovascular system, and immune system, as 
well as for overall well-being [55]. In Arabic, Nigella is known as ‘Habbatul barakah’, 
which means the seed of blessing. In Islam, It is considered as one of the most 
effective kinds of curing medicine available as it was stated in one of the Prophetic 
hadiths that black seed is the remedy for all illness except death. In Tibb-e-Nabwi 
(Prophetic Medicine), it is suggested to use it on a regular basis [56]. Black seeds 
have quite a rich history of folkloric use as food and medicine in Indian, Arabian, 
Southeast Asian, and Middle Eastern civilizations, and have traditionally been used 
to cure asthma, bronchitis, rheumatism, and other inflammatory illnesses. Extract 
prepared from black seed is used for the treatment of indigestion, diarrhea, loss of 
appetite, amenorrhoea, dropsy, and dysmenorrhoea and useful in the cure of skin 
eruptions and worms [57].

Various therapeutic attributes of black seed and its active component thymoqui-
none have been shown in in vitro and in vivo investigations, including anti-cancer 
[58], anti-microbial [58], anti-pyretic, contraceptive and anti-fertility, anti-oxyto-
cic [52], antitussive, anti-inflammatory [59], and antioxidant properties [60]. Black 
seed has been shown to have anticancer action in blood, breast, colon, pancreatic, 
liver, lung, fibrosarcoma, prostate, and cervical cancer cell lines, as well as in animal 
models of lung, kidney, skin, colon, and breast cancer [61]. Phytochemical investi-
gation of N. sativa revealed the presence of hundreds of phytoconstituents, mostly 
alkaloids, saponins, sterols, and essential oil.

The most important active compounds are thymoquinone (30–48%), thymohy-
droquinone, dithymoquinone, p-cymene (7–15%), carvacrol (6–12%), 4-terpineol 
(2–7%), t-anethol (1–4%), sesquiterpene longifolene (1–8%) α-pinene and thymol 
[62]. Among the various active components reported thus far, thymoquinone, 
which is a major component of essential oil, is the most bioactive chemical and has a 
variety of therapeutic properties (Figure 3).

2.3.1 Utilization of black seed and its products as complementary therapies

2.3.1.1 Anticancer activity

Thymoquinone, the active compound of the black seed helps to train T cells in 
vitro for adoptive T-cell therapy against cancer and infectious diseases. The cyto-
toxic effects of different Black seed extracts as an adjuvant therapy to doxorubicin 
on human MCF-7 breast cancer cells was reported. The lipid extract of black seed 
was found to be cytotoxic against MCF-7 cells, with a lethal concentration 50 
(LC50) of 2.720 ± 0.232 mg/mL, while the aqueous extract was found to be cytotoxic 
at concentrations as high as 50 mg/mL. In vitro and in vivo studies showed the 

Figure 3. 
Chemical structure of principal bioactive components found in black cumin (Nigella sativa) seed.



Complementary Therapies

10

antitumor and anti-angiogenic effects of thymoquinone on osteosarcoma [63]. 
Thymoquinone induced a higher percentage of growth inhibition and apoptosis 
in the human osteosarcoma cell line sarcoma osteogenic-2 (SaOS-2) and inhibits 
tumor angiogenesis and tumor growth through suppressing nuclear factor kappa 
light chain enhancer of activated B cells (NF-κB) and its regulated molecules. 
Thymoquinone cytotoxicity was also studied in human cervical squamous carci-
noma cells (SiHa). Thymoquinone’s anticancer effects on breast cancer cells, as well 
as its potential effect on the peroxisome proliferator-activated receptors (PPAR)-
activation pathway, were investigated [64]. It was discovered that thymoquinone 
had a strong antiproliferative effect in breast cancer cells, and cytotoxicity was 
increased when thymoquinone was combined with doxorubicin and 5-fluorouracil. 
Migration and invasive properties of MDA-MB-231 cells were also reduced in the 
presence of thymoquinone. N. sativa volatile oil in the diet of male Wister rats for 
30 weeks significantly reduced malignant and benign colon tumor sizes, incidences 
and multiplicities.

2.3.1.2 Antimicrobial activity

Black cumin is one of the most inspirational medicinal plants, with potent 
antibacterial, antifungal, antiviral, and antiparasitic properties. Thymoquinone 
isolated from N. sativa seeds showed a broader spectrum of antibacterial activity 
against gram-positive and gram-negative bacteria, including Bacillus, Listeria, 
Enterococcus, Micrococcus, Staphylococcus, Pseudomonas, Escherichia, Salmonella, 
Serovar, and Vibrio parahaemolyticus, as well as inhibiting the formation of bacterial 
biofilms [65]. Different extracts of black cumin and thymoquinone were found to 
have potent fungicidal activity against dermatophyte strains such as Trichophyton 
mentagrophytes and Microsporum gypseum, which was superior to fluconazole but not 
as potent as ketoconazole [65]. Complete recovery and retroversion of a 46-year-
old HIV-positive patient were observed after therapy with 10 mL of black seed 
twice daily for 6 months, according to a case report done by Onifade et al. [66]. In 
a mouse model, N. sativa seed oil was observed to reduce viral load to undetectable 
levels in the liver and spleen after 10 days of intraperitoneal injection [65].

2.3.1.3 Antioxidant activity

In vivo and in vitro investigations have shown that N. sativa possesses potent 
antioxidant properties [67]. Collagen-induced arthritis was used to test the anti-
oxidant and antiarthritic effects of thymoquinone in Wistar rats [52]. After two 
months of contemporaneous ingestion of Allium sativum and N. sativa seed, plasma 
malondialdehyde (MDA) levels were significantly reduced, with enhanced activity 
in erythrocyte glutathione peroxidase (GSH-Px) and superoxide dismutase [68].

2.3.1.4 Antidiabetic activity

The administration of black cumin seed to streptozotocin-induced diabetic 
rats for one month resulted in a significant decrease in fasting plasma glucose, 
serum MDA, interleukin-6, and immunoglobulin A, G, and M, as well as a signifi-
cant increase in endogenous antioxidant enzymes such as SOD, Glutathione-S-
transferase, and catalase expression. Diabetes-induced elevations in tissue MDA 
and blood glucose were greatly reduced in rats treated with N. sativa extract and 
oil, as well as thymoquinone, and serum insulin and tissue SOD were dramatically 
enhanced. N. sativa and thymoquinone have been shown to be effective in the 
treatment of diabetics and the preservation of -cells from oxidative stress [69]. 
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A placebo was given to 99 diabetic patients in an experimental randomized con-
trolled study, while two treatment groups received oral black seed oil. Black seed 
oil at 1.5 and 3 mL/day for 20 days resulted in significant reductions in glycated 
hemoglobin A1c and random blood sugar levels [70].

2.3.1.5 Antihypertensive activity

According to a nonrandomized controlled trial, 57 patients who were given 2 g 
daily supplements of black cumin for one year showed a significant reduction in 
systolic, diastolic, and mean arterial BP, heart rate, TC, LDL-c, the fractions of TC/
HDL-c, and LDL-c/HDL-c, while serum HDL-c was suggestively raised when com-
pared to baseline values and the control group. It was also used to assess the blood 
pressure-lowering capability and possible processes of N. sativa in a rat model, and 
it was discovered that the seed oil and nicardipine-treated groups had significantly 
lower blood pressure [71].

3. Conclusions

Medicinal plants are great sources of phytochemicals, which are abundant in a 
variety of plants and have few negative effects. They include active chemicals that 
help the body recover itself and re-establish its natural equilibrium. Traditional 
Islamic natural products are important sources of therapeutic medications with 
innovative structures and modes of action for the treatment of a variety of ailments 
as well as the drug discovery process. The recently reported pharmacologically and 
therapeutically based medicinal plants and their products that are mentioned in 
Islamic scriptures are presented in this chapter. The current study also emphasizes 
recent in vitro, in vivo, and clinical investigations of medicinal plants and their 
natural compounds. According to these reports, dates palm fruits, figs, and black 
seeds can be used for a variety of therapeutic applications, and these plant products 
may hold substantial promise for the development of novel therapeutic strategies 
for a variety of human diseases.
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Abstract

Complementary therapies describe a wide range of healthcare practices that can 
be used alongside conventional treatments to deal with chronic health problems, treat 
symptoms, or simply to stay healthy. Examples include herbalism, bloodletting, pur-
gation, prayers and incantations, hydrotherapy, diet, exercise, massage, etc. The basis 
for these practices stems from core beliefs: imbalance of body functions causes illness, 
the body can self-heal under the right conditions, and treatment should be of the 
whole body and not just symptoms; religion, spirituality, and culture are very strong 
underlying factors. The reasons for using complementary therapies are primarily to 
maintain good health, dissatisfaction with conventional medicines, taking charge of 
one’s own health, ready availability, and notions of safety. In rural Africa, complemen-
tary therapies have been used solely as alternative therapies due to inadequate health-
care. This chapter deals with the African traditional complementary therapies that 
coexist with conventional medical practices and their advantages and disadvantages.

Keywords: traditional, complementary, alternative integrative, therapies, medicine, 
African

1. Introduction

The term “complementary therapies or medicine” refers to a broad spectrum 
of therapeutic and diagnostic practices that exist largely outside conventional 
medicine and are not fully integrated into the dominant healthcare system [1]. It is 
often used interchangeable with both alternative medicine and traditional medi-
cine in some countries [2] or collectively called traditional, complementary, and 
alternative medicine (TCAM). Stricter definitions describe “indigenous traditional 
medicine” also known as ethno-medicine as the sum total of knowledge and 
practices, whether explicable or not, used in diagnosing, preventing, or eliminating 
physical, mental, and social diseases, administered by a trained practitioner or as 
self-care [3]. This knowledge or practice may rely exclusively on past experience 
and observation handed down orally or in writing from generation to generation. 
These practices are native to the country in which they are practiced. The majority 
of indigenous traditional medicine has been practiced at the primary healthcare 
level [4]. Complementary medicine (CM), on the other hand, is defined as a broad 
set of healthcare practices that are neither part of a country’s own tradition nor part 
of conventional medicine and are not fully integrated into the dominant healthcare 
system. CM practices are used interchangeably with TCAM practices in some 
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countries [5], while alternative medicine refers to practices used in place of conven-
tional practice. Integrative medicine refers to conventional medicine combined with 
TCAM that are safe and show evidence of efficacy. TCAM is a focus on biological, 
psychological, social, and spiritual influences to pathology. It is characterized by 
a belief in the supernatural cause of illness, divination being a diagnostic tool, 
and the use of a wide variety of agents and techniques in its treatment [6, 7]. In 
the modern African setting, it may encompass local herbal medicines or products, 
indigenous healthcare practices [6, 8], and imported complementary and alterna-
tive medicine products and practices (e.g., acupuncture or chiropractic, etc.). 
Sub-Saharan Africa (SSA) is one region of the world in which TCAM has long been 
held to be widespread, with a considerable number of its population relying on it 
to maintain their health or prevent and treat communicable and noncommunicable 
diseases [9, 10]. However, some peculiar practices of TCAM, which include voodoo-
ism, incantations, chants and mysticism, etc., generate controversies and reduce 
the scientific credibility. The traditional healers’/attendants’ rituals/incantations 
and other peculiar practices appear to be more important than the pharmacological 
effects of herbs and other practices. The traditional medical practitioner is usually 
a well-known and trusted person in his community, with competence to provide 
healthcare by using plant, animal, and mineral substances and other methods 
based on and religious practices. He makes use of indigenous social, cultural, and 
knowledge, beliefs, and/or experiences to treat disease and promote health. Healing 
power is passed down through generations via oral transmission and apprentice-
ship or through knowledge imbued by the “gods.” Its powers and skills are generally 
reserved for the members of certain families by inheritance or the members of 
regional or cultural communities [8, 11].

TCAM is an important and often underestimated health resource with many 
applications, especially in the prevention and management of lifestyle-related 
chronic diseases and in meeting the health needs of indigenous populations, 
especially in Sub-Saharan Africa, where conventional healthcare systems are largely 
inadequate. Other terminologies that have been used include natural medicine, 
nonconventional medicine, or holistic medicine [2]. Common to most TCAM 
systems is a focus on individualizing treatment [1]. TCAM encompasses products, 
practices, and practitioners. TCAM has evolved over millennia by drawing on 
the religious beliefs and social structures of indigenous people and by exploit-
ing natural products in their environment and more recently by developing and 
validating therapeutic and preventive approaches through scientific methods [12]. 
Despite the promise of contemporary medical practice, large segments of humanity 
either cannot access its benefits or cannot afford; rather, people opt for practices 
based on their culture, proof of efficacy, and accessibility. TCAM use is indeed very 
common in Africa but varies among different populations based on their beliefs 
and sociocultural practices [13, 14]. At least 4 out of 10 adults have used some form 
of TCAM.

In Africa, TCAM is interwoven with religious practices involving body and soul, 
hence the name holistic. This spiritual aspect of healing encompasses belief and 
worship to God and reverence and acknowledgement of ancestors. Ancestors are 
compassionate spirits of departed blood relatives of an individual and may involve 
a whole lineage spanning generations. They are revered but not worshipped as one 
would pray to God but serve to mediate between the living and God to bring healing 
and luck to them. They are regarded as custodians of the lives of future generations 
and, therefore, occupy a position of dignity and respect among their descendants 
[15]. According to [9], a considerable number of people in Sub-Saharan Africa 
(SSA) rely on traditional, complementary, and alternative medicine (TCAM) 
to meet their primary healthcare needs; yet, there remains a dearth of research 
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evidence on the overall picture of TCAM utilization in the region. There have been 
reports of varied prevalence of the use of TCAM in Africa. In comparison, the use 
of TCAM products was found to be higher than that of practitioner services, espe-
cially for self-care and over-the-counter use among the general population. TCAM 
may be used alone or in combination with orthodox medicine, in both general 
population and specific health conditions.

2. Types of complementary therapies

The National Institutes of Health has grouped TCAM into five overlapping 
domains, namely, biologically based therapies, manipulative and body-based 
approaches, mind-body medicine, alternative medical systems, and energy medi-
cine [1, 12]. Some complimentary therapies are discussed as follows:

• Biologically based practices: Nutritional excess and deficiency have been prob-
lems in today’s society, both leading to certain chronic diseases. Thus, many 
dietary and herbal approaches are used to balance the body’s nutritional well-
being, e.g., vitamins and mineral supplements, unconventional diets (such 
as low-carbohydrate and keto diets), and natural products [16]. A dietary 
supplement could be intended to supplement the diet and will contain, for 
instance, a vitamin, a mineral, an herb, a botanical, or an amino acid. A dietary 
supplement might also be intended to supplement the diet by increasing the 
total daily intake of a concentrate, a metabolite, a constituent, an extract, or a 
combination of these ingredients. Health foods, including functional foods, are 
any natural food popularly believed to promote or sustain good health by con-
taining vital nutrients. Functional foods also include any foodstuff enhanced 
by additives and marketed as beneficial to health or longevity. Examples 
include cereals, breads, or beverages, which are fortified with vitamins and 
herbs. Health foods and/or functional foods may be advertised or marketed 
with specific health claims and may, therefore, be regulated differently than 
other foods [4]. Eating nutritious foods help patients get important nutrients, 
such as protein, vitamins, and minerals. Depending on the ailment, patients 
may experience appetite loss, weight loss, or weight gain. Eating well helps to 
maintain a healthy body weight during and after treatment. Natural products 
are substances produced by living organisms and built by cells from biomol-
ecule, e.g., botanicals, minerals, herbs and herbal preparations, and probiotics. 
Animal fats, cartilage, bones, and other parts are also part of natural products. 
Herbal medicines include herbs, herbal materials, herbal preparations, and 
finished herbal products that contain phytochemicals (alkaloids, tannins, 
glycosides, flavonoids, etc.) as active ingredients, parts of plants (leaves, seeds, 
roots, flowers, and bark) are used for medicinal purposes, other plant materi-
als, or combinations thereof. In some countries, herbal medicines may contain, 
by tradition, natural organic or inorganic active ingredients that are not of 
plant origin (e.g., animal and mineral material) [4].

• Manipulative and body-based approaches: These focus primarily on the struc-
tures and systems of the body. They include massage, chiropractic (spinal 
manipulation), osteopathy, and traditional bone setting. Womb manipulation 
and alignment is also an important aspect of preconception therapy. Spinal 
manipulation is used to treat an array of conditions that arise as a result of 
abnormal alignment or stress on the vertebrae, often due to musculoskeletal 
complaints. Traditional bone setting is the traditional form of osteopathy. 
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Though appearing crude because of the lack of the use of X-ray, it has recorded 
tremendous success. The bonesetter may often make used of herbs to relieve 
pain and promote healing and may use primitive forms of straps and wooden 
splints to hold the bone in place.

• Mind-body medicine: This is based on the fact that the mind exerts power-
ful influences on bodily functions and vice versa. They include an array of 
approaches that incorporate spiritual, meditative, and relaxation techniques, 
including hypnosis, yoga, acupuncture, Tai chi, Qi gong, and breathing exer-
cises. Appropriate psychotherapy was found to reduce depression and anxiety 
and improved coping skills.

• Alternative medical systems: Health is based on the balance and flow of vital 
energies through the body. For example, in acupuncture, vital energy flow is 
restored by placing needles at critical body points.

• Energy medicine: This involves the use of energy either biofield- or bioelectro-
magnetic-based interventions, e.g., reiki, purging, bleeding/bloodletting, and 
treatment with heavy metals.

Based on literature, biological therapies, such as the use of herbal and animal 
products, are the most common forms of TCAM used in Sub-Saharan Africa, fol-
lowed by faith-based healing methods, such as prayer/spirituality [17, 18], and mind 
and body therapies (traditional bone setting, meditation and yoga, massage, relax-
ation, and music and art therapy). Others include acupuncture, Tai chi and Qi gong, 
massage, hydrotherapy, physical activity, and diet and nutrition [19]. Some of these 
health practices, though not originally African, have been adopted overtime and are 
included in complementary therapies practiced today in modern Africa, especially 
Chinese medicine due to the recently increased influx of the Chinese into Africa.

Acupuncture is a form of complementary medicine and a component of tra-
ditional Chinese medicine and is one of the imported complementary therapies 
in Africa [20, 21]. It involves the use of very thin needles or pressure to stimulate 
specific points on the body. Acupuncture causes changes in the fascia, which is the 
connective tissue that covers the muscles and bones. This can lead to changes in the 
brain, such as the release of chemicals like serotonin or changes in electrical activ-
ity. These changes are thought to explain, in part, how acupuncture works to treat 
different symptoms. Acupuncture has been used for the alleviation of pain [22], 
nausea, vomiting [23], fertility, childbirth chronic asthma, epilepsy, and addiction, 
among others. The efficacy of acupuncture is considered to be due to the release of 
endorphins and the stimulation of the peripheral nervous system when the skin is 
punctured [24]. The safety of acupuncture is assured when administered by well-
trained practitioners using sterile needles. However, being an invasive procedure, 
adverse effects have been reported, such as hemorrhage, hematoma and bacterial 
infection, nerve injuries, hepatitis, kidney damage, etc. [25].

Homeopathy: According to the principles of homoeopathy, certain remedies, 
when given in high concentrations, tend to mimic the symptoms presented by the 
patient, and that upon dilution and vigorous shaking releases the curative “essence.” 
Dilution continues until no more of the original substance remains, but the water 
molecules are believed to retain a “memory” of the original substance [26]. While 
no scientific evidence has been found to support the theories of homeopathy, some 
successes have been reported. Randomized clinical trials have suggested that it 
might be effective for treating influenza, allergies, and postoperative ileum [12]. 
Some schools of thought consider it to be a little more effective than placebo [27].
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Yoga is another important aspect of complementary therapies. Yoga promotes 
slow breathing techniques used to relax mind and body, as well as to increase oxy-
genation [28]. It reduces stress and anxiety by using breathing exercises, medita-
tion, relaxation techniques, and poses to stretch and flex different muscle groups. 
Yoga also calms the mind and connects mind and body. Studies have shown that 
yoga increases the activities of the parasympathetic nervous system by releasing 
γ-amino butyric acid, GABA [29].

The benefits of yoga include improved overall quality of life, increased physical 
functioning, and increased ability to conduct the activities of daily living. Yoga also 
improves mood and physical well-being, improves nausea, reduces pain and fatigue, 
improves sleep problems, and helps regulate stress hormones. It also decreases 
inflammation and increases immune function.

Tai chi and Qi gong are part of traditional Chinese medicine that combine a 
series of fluid movements, which are slow and deliberate, meditation, regulated 
breathing, and calming of the mind, thus enhancing physical health and emotional 
well-being. Derived from martial art, Tai chi and Qi gong can improve the qual-
ity of life, reduce sleep problems, and decrease inflammation. Tai chi is based on 
spiritual and philosophical ideas that advocate for a need for balance in the body, 
mind, and spirit, with the notion that life energy or “chi” needs to flow freely for 
good health to occur. Qi gong, also derived from martial art, on the other hand, 
trains both body and soul and focuses on the relationship between the individual 
and the cosmic environment [30, 31].

Meditation is the practice of focusing your attention to calm the mind and relax 
the body. Sometimes, a calming word or chant is silently repeated. Other times, 
there is only focus on breathing or just being aware of thoughts and feelings with no 
judgment, attachment, or interpretation. Meditation can be self-taught or guided 
by others. There are many different types, including focused meditation, open 
awareness and mindfulness, and compassion or loving-kindness meditation, with 
or without religious undertone. Studies show that meditation can decrease chronic 
pain, improve mood and many other aspects of quality of life, lower stress hor-
mones, and improve immune function [32].

Music therapy involves the use of musical and rhythm-based interventions to 
support and develop physical, mental, social, and spiritual well-being. It is a non-
invasive, nonpharmaceutical, relatively inexpensive but effective therapy, which 
targets improvements in cognitive function and physical rehabilitation. Music has 
been shown to have psychosocial, behavioral, and motor benefits as treatment for 
neurological dysfunctions. Music induces changes by linking brain regions within 
multisensory and motor networks, thereby having effects on emotion and reward 
systems. Evidence suggests that music-based therapy improves balance and func-
tional mobility in patients with Parkinson’s disease and positive benefits in demen-
tia as well as mitigating pain, improving blood flow and joint flexion required for a 
more rapid healing process during the rehabilitation phase after stroke [33, 34].

Art therapy is a form of complementary psychotherapy that uses artistic materials 
(visual art, painting, and drawing) as palliative care focused on relieving suffering 
patient with serious illness to ameliorate symptom burden and adapt to the stressful 
life experiences associated with life-limiting diagnosis. It utilizes the expressive quali-
ties of art to improve physical, mental, and emotional well-being. It also improves 
cognitive and semimotor functions, fosters self-esteem and self-awareness, cultivates 
emotional resilience, promotes insight, enhances social skills, reduces and resolves 
conflict and distress, and advances societal and ecological changes. Art therapy is 
used mainly for cancer, depression, anxiety, autism, dementia, and cognitive impair-
ment, especially in situations when verbal interaction becomes difficult and provides 
a safe and indirect way to connect oneself to others [35, 36].
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Massage can help promote relaxation, ease tension, increase comfort, and 
reduce pain, especially in musculoskeletal conditions. People with cancer may 
especially benefit from massage and its subspecialty called oncology massage. In 
addition to receiving massage from a massage therapist, a caregiver can do simple 
massage to help relax. It is also possible to do a self-massage [32].

Research shows that massage can reduce pain, decrease tension and stress, help 
with recover after surgery, ease anxiety and depression, and help with sleep prob-
lems and fatigue [32].

Regular exercise: A growing amount of research shows that exercise can greatly 
improve different aspects of patients’ physical and mental health during every 
phase of treatment. An exercise program can rejuvenate a patient, if used appropri-
ately [37].

3. Factors affecting and reasons for TCAM use

A number of factors were identified as being promoters of TCAM use. Generally, 
the use of TCAM could simply be for health promotion and maintenance, but could 
equally be dependent on the type of illness and severity. Favorites among diseases 
include mental illness, impotence, infertility in females, and chronic disorders. Key 
factors that affect its use include relatively low cost and flexibility of payment of 
products and services, accessibility, availability affordability, compatibility, and 
suitability for the treatment of various diseases particularly certain chronic ones 
that orthodox medicine has not been able to cure, and the perception that because 
these products are natural, they must be safe with fewer side effects [38]. It was 
observed that patients that use TCAM also access conventional medicine, which 
more common in developing countries [39]. The fact that TCAM is in alignment 
with sociocultural, religious, and spiritual values is also a strong factor. Trust and 
confidence in traditional medicine practitioners and the perceived privacy as well 
as recommendation by elders, relatives, and friends also contributed to the choice to 
patronize TCAM products and facilities. Furthermore, recent increase in scientific 
research and validation of traditional medicines and aggressive advertisement of 
products and services are enhancing factors.

Figure 1. 
Factors related to reasons for TCAM use and nonuse [41].
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Dissatisfaction with conventional medicine, inadequate health facilities, 
unavailability of drugs, difficulty in accessing healthcare, negative attitudes of 
health workers, lengthy procedures, and long waiting time are other push factors 
to patronizing TCAM. Furthermore, TCAM is sought for: i) health conditions 
that had failed to respond to initial treatment, ii) health conditions stigmatized at 
communities of origin, and iii) health conditions thought to have resulted from 
supernatural causes [40]. Some of the benefits of complementary therapies are the 
holistic approach, which is more or less according to the philosophies and beliefs of 
a people, and the individualized approach to patients’ care, involving them as active 
participants in their own health, portraying a high degree of physical, psychologi-
cal, and spiritual contribution to treatment with a sense of self-satisfaction. There is 
also a strong emphasis on use as preventive medicine [41, 42] (Figure 1).

4. Barriers to the use of TCAM

Limiting factors to the use of TCAM in Africa include absence of scientific 
evidence supporting TCAM practices, lack of belief in safety and efficacy, lack of 
appropriate dose, unhygienic preparations [43], unregulated TCAM practitioner 
practice, and lack of education and proper training of practitioners. There are 
also no standard regulations as in orthodox medicine such that fake, ineffective 
substances and practices may be commonplace. The World Health Organization 
(WHO) further advocates that for future existence and integration of TCAM 
into conventional healthcare, attention ought to be paid to overcome the follow-
ing hurdles: lack of research data, lack of mechanisms to monitor the safety of 
products, lack of expertise within national health authorities and control against 
appropriate mechanisms to monitor and regulate practitioners and products, lack 
of cooperative channels between national health authorities to share information 
about TCAM mechanisms to monitor the safety of products, and lack of mecha-
nisms to control and regulate TCAM advertising and claims [4]. In addition, the 
lack of control of overharvesting and the conservation of endangered species and 
dwindling biodiversity due to climate change, thereby resulting possibly in extinc-
tion, are of great concern [44]. All these present major challenges to any effort to 
optimize TCAM.

5. Safety of TCAM

TCAM is still very much in use in modern-day Africa after hundreds of years of 
its existence without much reported cases of adverse effects [40]. Limited correla-
tion between research and scientific evidence on safety and efficacy of most TCAM 
treatments has made them potential risks. Although practices such as acupuncture, 
homeopathy, and medication are low risks, adverse effects due to TCAM alone or 
in combination with conventional medicines have been reported [45]. These may 
be due to the side effects of TCAM products or drug interaction with conventional 
medicine. Herbs have been found to be toxic and produce herb-drug interactions 
due to their content of substances that have powerful pharmacological effects. 
Commonly observed effects include allergies, nausea, vomiting, diarrhea, abdomi-
nal pains, as well as dizziness, headache, and general malaise, and even death may 
ensue [46]. Liver and kidney problems have been observed among the chronic users 
of TCAM products [47]. However, the results of many evidence-based clinical trials 
have equally promoted credibility in TCAM.
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6. Economic factors affecting the use of TCAM

Although social, medical, and cultural reasons account for why people in any 
given country prefer TCAM to conventional medicines, economic factors play a 
vital role in influencing TCAM use. The cost of TCAM, which is much cheaper than 
the cost of accessing conventional medical services, is the primary factor. Others 
include choosing a trusted traditional healer in whom much confidence is reposed, 
ease of access, and convenience. The poor are more likely to use TCAM, although 
people with high income are also likely to use TCAM for different reasons [48]. The 
method of payment is flexible, often on credit, in exchange for labor or contingent 
on outcome.

7. Prevalence of TCAM in Sub-Saharan Africa

Africa African traditional medicine is said to be one of the oldest and most 
diverse of all medicine systems, even though the medicines are poorly recorded. In 
developing countries, TCAM use is driven mostly by tradition and lack of resources. 
Over the years, the use of TCAM in both rural and urban areas across Africa has 
increased, but there is a great concern for its safety [45], efficacy, and control, and 
this poses a great challenge for health authorities and the general public [14]. There 
have been reports that there is varied prevalence but substantial use of TCAM, more 
of products (either for self-care and over-the-counter) than practitioner services, 
among the general population and specific clinical populations [19]. At least 80% of 
populations in Africa use TCAM [4].

The prevalence of TCAM during pregnancy, childbirth, and pregnancy termina-
tion is between 12% and 90.3% [49], but fewer patronage of TCM services during 
pregnancy but high use in the case of infertility, enhancing libido, general gynaeco-
logical conditions, and sexually transmitted diseases [50, 51].

TCAM products are highly used by patients with diabetes: Tanzania (77.1%), 
Nigeria (43%), Guinea (33%), and Kenya (12.4%) [52]. A higher rate was reported 
for cancer: Nigeria (65%), Ethiopia (79%), and Ghana (73.5%) [53]. Psychosis 
in some African countries (Nigeria, Ethiopia, Ghana, and Malawi) was also high 
(73%) [54]. The elusive COVID-19 was not left out in TCAM use. Massage and 
steam inhalation with various African herbs and spices were highly used and were 
believed to be effective for prevention and treatment.

Other reports revealed the following prevalence for noncommunicable dis-
eases (61%), asthma (50%), epilepsy (65.5%), and schizophrenia (76%) [19, 38]. 
Musculosketetal problems, osteoarthritis, and bone fracture showed high patronage 
for bonesetters. All other health conditions, such as diarrhea, infantile colic, oral 
health, etc., were reported with varying prevalence.

In terms of different categories of people, a higher TCAM utilization rate was 
observed among outpatients than inpatients (72% versus 18.5%) [55]. Among 
student population, a higher utilization rate of products was found with high school 
than undergraduates, and much less for medical and paramedical students in both 
Ghana and Nigeria [56, 57]. Among healthcare professionals, TCAM use was much 
lower in Nigeria (20.777%) and South Africa (23.5%) [58, 59].

Sociodemographic studies indicated that TCAM users compared with non-
TCAM users are more likely to be of low socioeconomic and educational status, 
unemployed and unskilled, while there were inconsistencies in age, sex, spatial 
location, and religious affiliation between TCAM users and non-TCAM users. 
Some reports, however, indicated that urban and semiurban dwellers were 
found to be younger (20–50 years) than rural dwellers (>58 years). Users were 
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also found to be higher among married than not married [60] and women more 
likely than men [13].

The mean prevalence of concurrent use of TCAM products and conventional 
medicine within the general population and for specific health conditions in SSA 
was reported to be high but lower among patients with HIV/AIDS, and least with 
noncommunicable diseases such as diabetes [19].

Most TCAM users (55.8–100%) in SSA fail to disclose TCAM use to their health-
care providers, with the main reasons for nondisclosure being fear of receiving 
improper care, healthcare providers’ negative attitude and a lack of enquiry about 
TCAM use from healthcare providers.

Evidence suggests that Africans in diaspora still maintain their use of TCAM 
overseas, and it is commonplace to find them transporting medicines from Africa to 
their country of abode [61].

The increasing uptake of TCAM services across the continent in recent decades 
has attracted the attention of policy makers, researchers, and healthcare profession-
als. In the past 20 years, the WHO regional office for Africa spearheaded the imple-
mentation of a regional strategy endorsed by African Heads of State in Lusaka, 
Zambia to promote the role of TCAM in health systems in the African region [62]. 
The gains experienced since the adoption of the regional plan include policy forma-
tion in 36 countries and research promotion, including the establishment of TCAM 
research centers in some countries such as Nigeria, Ghana, and South Africa. The 
regional plan has also promoted the inclusion of TCAM courses into the curricula of 
healthcare training institutions in countries across the continent. For instance, such 
plan has seen the inclusion of TCAM courses in some South African and Nigerian 
universities at both undergraduate and postgraduate levels. In Ghana, universities 
offer a BSc in herbal medicine. In Guinea, Sierra Leone, and Tanzania, Master’s 
degree in herbal medicine has been made compulsory for pharmacists [62]. It has 
also promoted the training of TCAM practitioners and the local production and 
cultivation of medicinal plants, as well as the establishment of intellectual property 
rights for traditional medicine knowledge in few nations [55]. Despite such prog-
ress, most African countries continue to grapple with an absence of TCAM policy 
or its implementation, inadequate TCAM research infrastructure, and insufficient 
regulation of TCAM products and practices [15, 62]. For instance, by 2005, only 
32% and 27% of the African countries who responded to the WHO global survey 
had a national policy and law or regulation on TCAM [63].

8. Conclusion

The pattern of disease is changing in developing countries of Africa as a result of 
globalization, mostly due to contributing factors such as lifestyle, diet, obesity, lack 
of exercise, stress, etc. A steady rise in the prevalence of chronic noncommunicable 
diseases is significantly contributing to Africa’s disease burden and is adding to 
healthcare systems already strained due to the high incidence of infectious diseases. 
It is, therefore, postulated that TCAM will continue to play an integral role in the 
health and well-being of people suffering from chronic diseases in Africa as it is part 
and parcel of African heritage.

Although the use of TCAM is increasing in both developed and developing 
countries, while this may be substantial, it continues to exist only at the periph-
ery of conventional medicine. It is noteworthy that Western religion, education, 
modernization, and globalization in Africa have not affected the continuous 
existence of TCAM, as practiced both in urban and rural areas. This is because it 
is affordable, dependable, and culture oriented, taking care of healthcare needs of 
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the people. The continued use and future of TCAM is to a great extent hinged on its 
coexistence with conventional medicine. The extent to which this integration will 
occur in future as well as the nature of this integration will be greatly influenced 
by the attitude of physicians, which is mostly negative. For futuristic purposes, the 
medical students’ attitude toward TCAM is, therefore, important in assessing the 
possibility that this may change. Students’ attitudes and beliefs may have a strong 
impact on the way they will ultimately practice this type of integrative medicine in 
future. A proper policy and practice response to increasing TCAM use requires an 
in-depth insight into the nature of TCAM use, including the profile of TCAM users 
as well as the drivers and barriers that facilitate and limit the use of TCAM. It is, 
therefore, important for health departments and governments across Africa to put 
forward policy designs and implementations regarding TCAM, its current role and 
future possibilities in healthcare systems in general and promoting TCAM train-
ing, research and development, as well as integration into mainstream healthcare 
systems and educational systems as a means of advancing TCAM use.

The WHO, in spite of the challenges of uplifting the role of TCAM in Africa, has 
noted quite a number of achievements, namely, formation of national policies and 
regulatory framework in some African member countries, promotion of research by 
the production of scientific evidence on the safety, efficacy, and quality of TCAM 
products and services, the development of inventories and monographs on medici-
nal plants and herbal pharmacopoeia, and capacity building by the inclusion of 
TCAM in training curricula of health professionals, educating, training, and inte-
gration of traditional health practitioners for primary healthcare. However, some 
challenges yet to be addressed in many African countries exist. There are limited 
data on safety, efficacy, and quality, limited resources for clinical trials, integrating 
TCAM to tertiary institutions healthcare systems, and inadequate protection of 
indigenous knowledge and intellectual proprietary rights. The way forward would, 
therefore, be to tackle these challenges. No doubt, there are differences between 
the degrees of organization and integration of TCAM into the mainstream health 
systems. While some countries may have no structure in place, others have consid-
erable structures in place.

Overall, there is definitely hope for growth and future of TCAM in Africa.

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 3

Mibyou Care is A Key for Healthy 
Life Elongation: The Role of 
Mibyou-Care Functional Foods
Tetsuya Konishi

Abstract

Mibyou was originally defined in the traditional Chinese Medicine as the certain 
physiological state being not perfectly well but not ill and was recognized that the 
treatment of Mibyou is more important than treating diagnosable diseases. As the 
life span of human is getting sufficiently elongated, the demand for the healthy life 
expenditure increased, and the Mibyou is recognized to be the target for securing 
the healthy aging and wellness in the longevity society. Consequently, the concept 
of Mibyou is currently reevaluated, especially, in the preventive medicine. However, 
as sub-healthy condition is alternatively used for the Mibyou, the Mibyou was 
rather obscure concept, and thus, a new concept and definition of Mibyou was pro-
posed by the Japan Mibyou Association (e.g., Japanese Society of Mibyou System) 
in 2006. According to the definition, the Mibyou is the specific physiological and 
disease condition distinct from the terminal diseases, which needs hospitalization 
and medical treatments, and includes such conditions that the individuals are able 
to enjoy normal life activity and well-being even if the clinical inspections show 
some abnormality. This made clear the targets of Mibyou care practices including 
dietary approach. For the beneficial use of functional foods in the Mibyou care 
practices, it is worthy to categorize the currently distributed functional foods into 
newly defined Mibyou-Care functional foods.

Keywords: Mibyou, Mibyou care, Mibyou-care functional food, preventive  
and integrative medicine

1. Introduction

The life span of human is getting elongated especially in developed countries, 
although the maximum life span is expected no longer than 135 years [1]. Under 
this situation, the needs for elongation of healthy life span are social concern [2]. 
The healthy life span is the life period in that individuals can actively enjoy their life 
activities and wellness without hospitalization or with fewer assistance by others, 
even if they carry any manageable disorders. In the longevity society, the life style 
and age-related diseases such as diabetes, dementia, and cancer are disincentive for 
the healthy life span [3]. They are the complex diseases with multiple pathogenic 
factors and symptoms, and thus, the treating strategy of modern western medicine 
to remove specific pathogen is often useless. Therefore, the prevention and control 
of these disorders are recognized more important rather than the treatment of 
serious endpoint diseases lead by these disorders. The importance of preventive 



Complementary Therapies

34

medicine has been discussed in the traditional oriental medicines using the term 
Mibyou [4]. The Mibyou was defined as a certain pathogenic condition being not 
healthy but not ill, and the treatment of Mibyou was considered more important 
than treating the diagnosed diseases since Mibyou is an entrance for the serious 
endpoint diseases. Mibyou that is also often described as sub-healthy condition in 
the present day [5] is thus an important concept that should be renovated in the 
current preventive medicine as a target for attaining healthy life expenditure.

2. Mibyou, traditional, and current concepts

Mibyou concept was established in ancient China more than 2000 year ago. 
The term was first appeared in one of the oldest Chinese medicine literature called 
“Huangdi Neijing” as a physiological condition that is not ill but not healthy [4]. It 
is important to treat the Mibyou before it progresses to diagnose endpoint diseases. 
Although this idea is quite valuable in today’s preventive medicine, the Mibyou 
condition is hardly diagnosed by the routine clinical test to give specific disease 
name. The pathological definition of Mibyou was left obscure and has not been well 
accepted in the modern medicine, although the term Mibyou was reconfirmed and 
approved at the 7th Asian-Oceanian International Aging symposium in 2003. There 
are several efforts to identify the Mibyou condition, which are now progressed. 
For example, the group of Toyama University observed progressive change of 
gene expression in adipocyte for 3 months using genetically defined spontaneous 
metabolic syndrome model rat and found 147 genes showed characteristic change of 
expression pattern before metabolic syndromes developed [6].

On the other hand, recent development of clinical examination technologies 
such as biochemical assay-detecting disease markers in blood and also physical 
methods for imaging nidus such as MRI (magnetic resonance imaging), CT (com-
puted tomography), and ultrasound echo allow us to detect diseases, even cancers 
at very early stage. In such stages of disorder, the patients can behave and enjoy the 
life activity as normal without hospitalization. The Japan Mibyou Association cur-
rently distinguished these early stages of diseases from the diseases that need medi-
cal care with hospitalization and defined them as modern Mibyou [7]. According to 
the newly proposed definition, there are two types of Mibyou, the western medicine 
Mibyou (Modern Mibyou) and the traditional oriental medicine Mibyou (Classical 
Mibyou), and the Modern Mibyou is further classified into two conditions, Mibyou 
I and Mibyou II as shown in Figure 1. The Mibyou I is such conditions that individu-
als feel uneasy or ill but clinical examinations including blood biochemical markers 

Figure 1. 
Current Mibyou concept and Mibyou-Care for healthy life expenditure.
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or imaging check do not show detectable abnormality. On the other hand, Mibyou II 
is defined as the condition where individuals do not feel abnormality or ill and can 
spend regular daily life by keeping wellness but clinical examinations show some 
abnormal level of disease markers or the presence of some abnormal images.

According to this new definition of Mibyou, the Mibyou I covers the condition 
related to classical Mibyou and several uneasy symptoms such as anxiety, sleep 
defect, physical pains, overweigh, fatigue, and frail. The Mibyou II on the other 
hand covers many familiar disorders including obesity, hypertension, hyperglyce-
mia, hyperlipidemia, diabetes, hyperuricemia, tiny stroke, latent cardiac failures, 
liver fat diseases, hepatitis virus B carrier, sarcopenia, and even early stage of 
cancers. By this categorization, such diseases as life style diseases and metabolic 
syndromes are covered by Mibyou II. This new definition of Mibyou provides more 
clear targets for Mibyou care practices.

3. Mibyou care practices

The health care targeting Mibyou (Mibyou-care practices) will be a reliable 
strategy to approach the healthy life span and to improve QOL (Quality of Life). 
The Mibyou I care, such as the daily behavioral habits carried out by normal healthy 
individuals for sustaining health, is especially important in the preventive medicine.

It is said that meal, physical excise, and brain activity (both mental and psycho-
logical) are the three factors sustaining health and wellness. Indeed, the Mibyou-
care practices such as diet, exercises, acupuncture, Yoga, meditation, mental 
stimulation, and others are more or less related to or are targeting these factors.

The Mibyou II conditions are reflected in the disease markers such as blood 
sugar level, and thus are controllable by certain medical and nutritional interven-
tion targeting these markers in collaboration with clinical stuffs. For example, 
diabetic condition could be managed by observing blood HBA1c level regularly 
as a diagnosed marker [8]. The Mibyou II-care practices for diseases prevention, 
amelioration, and stimulation of recovery include the actions such as remedy, 
nourishment, self-medication, and the medications assisted by co-medical stuffs 
such as physician, pharmacist, and nutritionist.

In these Mibyou care practices, the diet plays the most basic and essential part.

4. Food functions

Currently, the food functions are discussed by the following three categories. 
Those are 1: Nutritional, 2: Sensory, and 3: pharmacological functions [9]. The 
nutritional function is the basic property of foods functioning as the source of the 
building block for constructing body architecture (structures) and also the energy 
required for functioning the structure (activities). Foods usually accompany such 
sensory properties as taste, flavor, and color as well to stimulate appetite so that 
the nutrients are smoothly taken. The third category of food function is currently 
attracting extensive attention since a book of knowledge is getting accumulated 
that certain components existing in food ingredients often show pharmacological 
activity and they are called food factors [10]. The food factors are implicated as the 
very molecules taking part in the observed pharmacological functions of foods, 
especially of the foods traditionally used as folk medicine and the food for nourish-
ing and astringent purpose [11].

Obviously, the nutritional and sensory roles of foods are playing essential roles 
in the Mibyou care, especially in Mibyou I care. On the other hand, the third role 
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of foods contributing to the medicinal functions of foods will take pivotal part in 
Mibyou II care.

The pharmacological function of foods is historically attracting much attention. 
“Foods are medicine” is well accepted in both oriental and western countries from 
ancient. One example is the oldest literature of herbs called “Shennong bencaojing” in 
China, in that 365 natural resources including botanicals, minerals, and animals were 
collected and classified into three categories according to their nutritional and phar-
macological health benefits [12]. The listed first group is edible as food and suggested 
to eat routinely in the daily meals because of having potentials not only of nourishing 
and tonic functions but also elongating life span. The second group is not recom-
mended to eat every day because of having a weak pharmacological activity, but is 
useful to ameliorate certain physiologically distorted conditions. The third group is 
toxic and is unable to eat, but often used as medicine to treat specific diseases.

These classifications of natural resources are interesting as reflected on the 
current category of the so called functional foods. The first group is the same as 
the dietary or nutritional supplements and the second group is overlapped to the 
so-called functional foods such as HOSHU, nutraceuticals, and pharmafoods. The 
third group is the medicine, and the resources in this group have been the target for 
developing clinical medicines or their prototypes [13].

From the view of the Mibyou care, the botanicals listed in the first and second 
categories of Shennong bencaojing are especially interesting, because they will 
be useful in functional application such as in the form of supplement and func-
tional food.

5. Functional foods

The functional food is denoted as the food with certain health beneficial func-
tion given by the pharmacologically active ingredient named “food factor.” The food 
factors are essentially not nutrient as exemplified by polyphenols and dietary fibers, 
[14] but some nutrient molecules show pharmacological functions and are thus 
food factors [15]. For example, vitamin D [16] and omega-3 fatty acids [17] that 
are nutrients required as structural component of bone and cellular membranes, 
respectively, have other physiological functions such as immune modulation [18].

There are many types of functional foods currently in the market, which target 
certain abnormal physiology and disorder such as hyperglycemia, obesity, and 
even dementia and immune, and the forms are also variable such as fresh fruit and 
vegetables, processed foods, and even tablet and capsule.

In Japan, FOSHU (foods for specialized health uses) was legally approved 
that can claim certain health benefit such that the product is recommended to 
the individuals who have the signs of hyperglycemia and want to manipulate the 
blood sugar level [19]. FOSHU provided one model of the government regulation 
for developing functional foods, but there are many types of functional foods that 
are globally in the market such as the dietary supplements established in US, and 
other commonly named functional foods such as pharmafoods, nutraceuticals, and 
fortified foods [20].

Those functional foods distributed in the current society are contributing 
certain extent to the human health; however, due to the complexity such as found 
in above-mentioned naming and also in the usage, the social benefits of functional 
foods are not fully satisfied or often mislead. There are also some discussions left 
whether the medicinal functions of foods are simply explained by the ligand-recep-
tor theory applied for drug action [21]. It is worthy to renovate the classification of 
functional foods from the view of Mibyou care.
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6. Mibyou-care functional food

Whatever the types or appearances of functional food products, the func-
tional foods can be classified into following four groups according to the objec-
tives of usage. (1) The first group is used for sustaining health and preventing 
diseases; thus, individuals who are not ill and healthy will intake. (2) The second 
is used by the individuals who feel ill or uneasiness but clinical test does not show 
significant change or abnormality in disease markers (Mibyou I). (3) The third 
group is used by the individuals who shows certain abnormal level in disease 
markers or physical inspections such as CT but can spend normal daily life 
(Mibyou II). (4) The fourth group is used by the hospitalized patients to amelio-
rate or to help recovery of diseases under medication, or to assist the therapy as 
an adjuvant such as in cancer therapy, and thus used in the integrate medicine. 
Except this 4th group, all other functional foods are able to define as the Mibyou-
Care functional food.

These Mibyou-Care functional foods are basically grouped into two types as 
shown in Figure 2. One is the Mibyou-Care functional food-1 that is used mainly 
for sustaining health and preventing diseases. Therefore, the foods in the groups 
1 and 2 of above classification of usage are included. Another group of functional 
foods denoted as Mibyou-Care functional food-2 is used for keeping well-being, 
and amelioration and recovery of the Mibyou condition assessed by diseases 
markers. Therefore, the Mibyou-Care functional foods-2 essentially have certain 
pharmacological function, which can manipulate the Mibyou condition evaluated 
by the changes of respective diseases marker.

6.1 Targets of Mibyou-Care functional food-1

Oxidative stress and inflammation are the commonly encountered cell-damag-
ing factors during normal life activity. It is known that the system or the respective 
component devices working in the metabolism as life process are damaged even 
under normal condition by the oxidative stress [22] and the associated inflamma-
tion [23]. It is implicated that the accumulation of such damages is the major cause 
of aging [24]. Therefore, the protection against these abuses is exclusively impor-
tant to maintain the health and also prevent the diseases.

Figure 2. 
Targets of functional foods and Mibyou-Care functional foods
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On the other hand, healthy condition is often described by the potential to 
maintain the homeostatic balance that is reflected in the ability how extent the system 
can tolerate against the stimuli that distort the dynamic equilibrium of metabolism. 
The Mibyou was often described as the condition that the homeostatic potential is 
decreased or is hardly sustainable. It is known that neural, endocrine, and immune 
functions are the physiological factors controlling the homeostasis, and nutritions 
are exclusively necessary to support these systems to function [25], both the major 
nutrients (protein, lipid, and sugar) that are essentially needed for the maintenance 
of the system and also micronutrients that are the catalyst for driving the system. 
Therefore, it is evident that appropriate daily meals are essential to supply these 
necessary nutrients. Moreover, it became apparent that certain non-nutrient-edible 
molecules including food factors and also natural products as xenobiotics are playing 
a pivotal role in manipulating homeostatic factors, especially immune system [26, 27].

Natural products, especially botanical ingredients, are the treasure source of 
antioxidant and anti-inflammatory functions [28, 29] and thus used as attractive 
resources to develop the Mibyou-Care functional food-1. Currently, the vegetables 
and fruits with enriched health beneficial ingredients are in the market; therefore, 
there are many types and appearances of functional foods are possible from such 
fortified fresh vegetables and fruits, processed foods, restaurant menus, take-out 
menus such as Bento (take-out pack), and even tablet or capsule. The Mibyou-Care 
functional food-1 will cover the target area related to anti-aging, homeostatic 
regulation, Qi modulation, locomotive functions, internal and external beauty, 
mental and pscychological brain activities including stress tolerance, and some area 
of age-related symptoms such as frail and sarcopenia.

6.2 Targets of Mibyou-Care functional food-2

On the other hand, the second group of Mibyou-Care functional foods (Mibyou-
Care functional food-2) targets the specific disorders or abnormality assigned by the 
biochemical or physical examinations from the respective disease markers or nidus 
imaged, for example, blood sugar for diabetics, transaminases for liver damage, and 
echo image for fatty liver. Therefore, the presently distributed functional foods such 
as FOSHU are included in this category. The Mibyou-Care functional foods-2 carry 
medicinal functions mediated by the food factors in addition to the basic functions 
usually associated with foods such as nutritional, antioxidant, and anti-inflammation 
activities, with which the amelioration of distorted conditions or the prevention of 
disease progression is anticipated. They are used to manage the variety of distorted 
physiological states such as related to the metabolic syndromes (hyperglycemia, hyper-
tension, and hyperlipidemia), early stage of cancer, depression, allergy, and pains, so 
as to prevent the progression of early stage of disorders into the serious diseases such as 
heart attack, stroke, cancer, and dementia. The functional food application in integra-
tive medicine will be another promised field and is also covered by the Mibyou-Care 
functional food-2 category. Specially designed foods for adjuvant use are such example 
to enhance the efficacy of medication such as in cancer chemo- and radiotherapies.

These functional foods are usually taken as tablet- or capsule-type supplements 
but many other forms of food products are also possible such as granule, drink, gel, 
candy, other processed and fortified foods, and served or ready-to eat foods such as 
restaurant menus and Bentou (take-out pack), so that they are beneficially used in 
the self-medication strategy.

New category of functional foods proposed from the view of Mibyou care not 
only helps the effective usage of functional foods in the Mibyou care practices but 
also stimulates further basic studies such as the search of appropriate Mibyou mark-
ers and functional food design and development.
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7. Conclusion

Current development of functional foods is obviously contributing to the human 
health. Elongation of life span reminds us the importance of healthy life expen-
diture and well-being demands. Western medicines are not sufficiently effective 
against the age-related complex diseases in the longevity society, so that the disease 
prevention becomes primary concern. Mibyou was a classical concept but is recog-
nized more important in the current preventive medicine and thus renovated. In the 
newly defined Mibyou concept, the condition where individuals are able to spend 
normal daily life even if clinical inspection indicates certain ills was distinguished 
from the diseases which need medications in the hospital, and is covered by the 
newly defined Mibyou.

As the term Mibyou was defined more clearly, the Mibyou care became a target 
for the healthy life expenditure. Mibyou care practices will be important daily 
routines such as exercise, diet, and mental and psychological activities of the brain. 
Among them, the diet shares the most basic and essential part. The functional foods 
are thus one of the beneficial tools playing a pivotal role in the Mibyou care prac-
tices. The new definition of Mibyou care functional foods category will be helpful to 
use and develop the functional foods in Mibyou care.
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Chapter 4

Cognitive Hypnotherapy and
EMDR: Two Effective
Psychodynamic Therapies for the
Rapid Reduction of Cognitive
Anxiety
Elizabeth Brooker

Abstract

In the main research into cognitive anxiety has focused on the conscious mind.
The aim of this chapter is to review two psychodynamic psychotherapies, cognitive
hypnotherapy (CH) and eye movement desensitisation and reprocessing (EMDR).
Both therapies focus on implicit or unconscious processes for the rapid relief of
cognitive anxiety. The objective is to give credence to CH and EMDR both in the
scientific and medical domains. The philosophy is concerned with changing nega-
tive cognitions and dysfunctional feelings through a process of desensitisation and
reprocessing, utilising positive imagery. CH and EMDR were investigated in an
intervention study with advanced pianists (n = 46). Participants were of mixed
gender aged 18–26 and were randomly assigned to a therapy or control group. The
therapy groups received two therapies of either CH or EMDR during a two week
period between two concerts. Quantitative data were collected through the
Spielberger State-Trait Anxiety Inventory. Results showed that both therapy groups
(but not the control) experienced a significant reduction in state anxiety post-
therapy and trait anxiety decreased significantly below baseline levels in the EMDR
group. This chapter further reviews research into CH and EMDR documented
through a case study allowing for qualitative assessment of the therapies where two
sessions only were required to effect positive change.

Keywords: cognitive anxiety, implicit processes, explicit processes, CH, EMDR,
psychodynamic therapy

1. Introduction

Cognitive anxiety is a widespread problem. It exerts a negative effect on human
behaviour with individuals experiencing a gamut of mental, emotional and physical
feelings. It has psychological and physiological effects which can be devastating. A
plethora of research documents the outcomes of complementary therapies for the
reduction of cognitive anxiety; however in the main the therapies focus on the
conscious mind (explicit processes that are in conscious awareness) and these
therapies can be both time consuming and costly. Both CH and EMDR focus on
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implicit or unconscious processes (thoughts and actions no longer consciously
perceived) as well as explicit processes. By this means the therapies target the root
cause of the condition which allows for rapid alleviation of anxiety and effects long-
lasting change. EMDR and CH, both hypnotically-based therapies, offer positive
healing in a short space of time in comparison with other psychotherapies. As a
therapeutic treatment each focuses on implicit processes and addresses the con-
temporary stimuli that might independently trigger the person’s fear. Each offers
relief of symptoms for small or ‘t’ trauma; however EMDR is also used as a leading
therapy for significant trauma, for subjects deemed to have experienced life-
threatening situations.

The chapter first discusses cognitive anxiety looking at both trait and state
anxiety, how anxiety arises and manifests itself before looking at the complexity
and components of this debilitating condition. The cognitive/emotional connection
is discussed and the role and importance of implicit memories, thoughts and emo-
tions in the exacerbation and maintenance of cognitive anxiety. The use of alterna-
tive therapies for the reduction of cognitive anxiety is reviewed looking at their
effectiveness and outcomes and the number of sessions required to effect positive
change.

To enable the reader to understand the genesis and development of CH an
overview of hypnosis is given followed by a synopsis of cognitive behaviour therapy
(CBT). The assimilation of the two therapies has become known as CH and the
rationale for this integration is discussed. The background, techniques and proce-
dures of CH are outlined and current research critiqued where CH has been the
intervention for a variety of dysfunctional conditions. The chapter continues with a
review of EMDR looking at the theory, protocols and practice of this psychothera-
peutic treatment and documents research conducted in a number of different
domains for traumatic and debilitating conditions where EMDR has been used.

The remainder of the chapter documents the quantitative and qualitative
research into CH and EMDR and gives scientific evidence for the effectiveness and
rapid results of both therapies. In conclusion, the future direction and importance
of CH and EMDR are considered in the light of current knowledge, their effective-
ness as psychodynamic therapies for the treatment of cognitive anxiety, and their
relevance to current research as well as the medical practice.

2. Cognitive anxiety

Cognitive anxiety is a complex (learned) emotion where fear is combined with
other emotions such as anger, guilt, shame and embarrassment; all of these can be
extremely disruptive to human behaviour [1]. Research informs us that there are
two types of anxiety: trait and state. Trait anxiety is an individual’s normal level of
anxiety when in a non-threatening situation and it has been suggested that it is
influenced by genetics and as such remains roughly at the same level throughout the
life-span [2]. However more recent research has shown that it is also influenced by
an individual’s experiences and in fact is mutable and can be lowered positively
through desensitisation of traumatic memories and negative cognitions [3]. State
anxiety is a temporary condition which can be heightened according to environ-
mental situations. It is the anxiety felt for instance when individuals feel they are in
the spotlight or ‘on show’ and are under pressure to do their best. However it
returns to its generic level when the situation has passed [4].

It has been found that there is a relationship between trait and state anxiety and
that individuals with high trait levels of anxiety will experience correspondingly
high state levels of anxiety in what is deemed to be a threatening situation [4, 5].
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Evidence from the literature emphasises the multi-dimensional aspects of anxiety,
and the affective role that experiences have on primary emotions such as fear and
apprehension. This can affect the degree to which cognitive processes influence
assumptions, expectations, physiological symptoms and behaviour [6–11].

2.1 The components of anxiety

A complexity of components that have an impact on anxiety have been found,
including affective, cognitive, physiological and behavioural factors [12], and this
investigative research corroborates the findings of previous work in this field:

• affective subjective experiences generate arousal of pleasure or displeasure [13].

• cognitive processes are generated in a situational state and have effects which
lead to either negative or positive appraisal [14].

• physiological adjustments to cognitive processes activate arousal causing
uncomfortable somatic symptoms which are unhelpful in a performance
state [15].

• behaviour which is not goal-directed can have a negative outcome on the
experience [16].

Table 1 shows four interrelated components of anxiety [12].
During the application of both CH and EMDR the principles of affect, cognition,

physiology and behaviour as documented in this table are broadly addressed.

Table 1.
Components of anxiety.
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2.2 The role of memories and emotions in generating anxiety

In the 1890s Sigmund Freud observed that memories of negative experiences or
events could be changed over time having a new meaning. In conducting his
analysis of patients both during and after treatment, he found that subjective
memory of events could be re-transcribed years after they had occurred. To be
changed however, he argued that memories had to be consciously perceived and
those memories in the unconscious mind should be relived rather than just
remembered [17].

Research into the phenomenology of memory found that when meaningful
material is encoded, associated information such as thoughts and feelings are also
encoded; this allows activation of the recollection process which leads to a
‘remember’ response. This triggers an interaction of latent patterns of negative
thoughts, emotions and behaviours, causing both psychological and physiological
symptoms [18]. Further research has shown that new experiences are assimilated
into existing memory networks, and that pathology results when unprocessed
experiences are stored in their own neural network, unable to link up with anything
more adaptive. Recall invokes content and affect, and the implicit thoughts and
feelings, although no longer in conscious awareness, will impact on present day
experiences [19]. In fact it is argued that cognitive disorders can be thought of as
mal-connections between the various synaptic regions of the brain, and that mal-
adaptive experiences or memories disassemble the connections; however these can
be reassembled by positive experiences that bring about change [20].

Implicit processes, sometimes referred to as automated processes, produce an
automatic response [21]. This has important implications for the recall of implicit
memory and emotions and for the effectiveness of CH and EMDR. Both therapies
focus on these processes and are specifically designed to desensitise and reprocess
dysfunctional cognitions and memories, giving the individual the opportunity to
revisit and change the maladaptive memory from a safe environment [5].

3. Complementary therapies currently adopted for the treatment
of cognitive anxiety

A variety of treatment therapies are presently adopted for the reduction of stress
and cognitive anxiety, however the main interventions adopted are listed below and
fall into several categories:

• Cognitive behavioural interventions: focus is on dysfunctional thoughts, how
these may have been generated, coping skills, positive imagery, attentional
focus and goal setting.

• Physiological and physically-based interventions: Alexander technique,
biofeedback, muscle relaxation and music-enhanced relaxation.

• Meditative interventions: meditation, yoga and autogenic training.

• Psychodynamic interventions: cognitive hypnotherapy, eye movement
desensitisation and reprocessing.

In discussing the above interventions positive effects have been reported in the
literature in the cognitive therapies; however a large number of sessions are
required [3, 22]. Further to this, core problems are insufficiently focused upon and
the relapse rate for individuals who have undergone symptom-based CBT is cause
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for concern [23]. The physiological and physically-based therapies and assertiveness
training demonstrate little beneficial effect; however more promising results have
been found in the reduction of cognitive anxiety in meditation and yoga [23]. It has
been found however that it takes time to acquire these skills and as with the
cognitive therapies the drawback is the length of time taken to effect positive
change [3, 23]. More details of the above interventions can be found in the author’s
doctorate [3].

This chapter now reviews CH and EMDR, two psychodynamic therapies that
target implicit processes, thoughts and actions no longer in conscious awareness, for
the alleviation of cognitive anxiety. The rationale is that by focusing on the role that
these processes exert on anxiety both therapies have the potential to reduce cogni-
tive anxiety quickly and effectively.

4. Cognitive Hypnotherapy

CH is the integration of two disciplines, hypnosis and CBT; therefore to enable
the reader to understand the genesis of CH this section of the chapter first reviews
hypnosis. This is followed by a brief synopsis of the background of CBT including
the protocols and procedures adopted in this therapy. The rationale is given and
discussed for the assimilation of these two disciplines before documenting the roots,
development and theory of CH. This section concludes with the findings from
research in various domains where CH has been adopted for the reduction of
cognitive anxiety.

4.1 Hypnosis

Hypnosis dates back over 220 years as an area of scientific research and clinical
practice and has been adopted to bring about positive change in diverse psycholog-
ical conditions [24]. However there are different approaches to hypnosis. Tradi-
tional hypnosis, which is believed to be the earliest form of hypnosis, is more
authoritative, using direct commands and orders to bring about positive changes,
and has been shown to be less effective than the modern hypnosis [25]. Modern
hypnosis was developed by the psychologist Dr. Milton Erikson in the 1930s and
was known as Eriksonian Hypnosis. Eriksonian philosophy revolutionised the pro-
cess of hypnotherapy by recognising that individuals are able to access their own
inner resources to improve their quality of life. It adopts a holistic approach to each
client, understanding their needs and their individual situation and is the form of
hypnosis used by the author when conducting cognitive hypnotherapy. This
approach uses metaphors by comparing and contrasting experiences and situations,
rather than commands and suggestions. Working in this way it enables the brain to
think more creatively, and the suggestions become more acceptable to the uncon-
scious mind [26]. It has been suggested that during hypnosis the memory and
meaning of negative experiences and the effect of fear can be changed through
emotional processing [27, 28]. It is further suggested that when hypnosis is added to
therapy such as cognitive behavioural therapy (CBT) the hypnotic relationship
enhances the efficacy of the treatment effects [29].

4.2 Cognitive behavioural therapy

CBT, which has been adopted for anxiety and diverse disparate conditions since
the 1980s, uses a combination of behavioural and cognitive interventions aimed at
changing dysfunctional thoughts and memories. Individuals are helped in the pur-
suit of goals, and emotional problems by directing cognitions towards memories,
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images, thoughts and attention [30]. Through its development over the last
40 years CBT has adopted treatments for diverse anxiety conditions and emotional
disorders [31]. There are a number of protocols and procedures adopted in CBT
which allow clients to re-access early negative experiences and enable more under-
standing of how the negative thoughts, emotions and behaviours have been gener-
ated. However for the purpose of this review the formulation by Persons is
illustrated as this is most usually associated with CBT [32].

Persons’ Formulation 1989

Early Experience: Negative experience either from teacher, parents or peers.
↓

Schemas: Become maladjusted and lead to mistrust. Mistrusts ability to do
things.

Core Beliefs: Negative cognitions result in anxiety leading to behavioural and
physiological problems.

↓

Assumptions: I know I will feel anxious because it always happens and then I will
............ (becomes a self-fulfilling prophecy).

↓

Trigger: Thought of an impending event.
↓

Vicious Cycle:
Negative Automatic Thought (NAT): Negative thoughts of dread, apprehen-

sion, failure.
↑↓

Consequence: The conceptualised belief regarding the event is realised.
Feeling: Hopelessness, worthlessness, depression, shame, withdrawal.

↑↓

Behaviour: Decision not to (put themselves in that situation again).

By following the guidelines of the above model CBT helps to redress negative
cognitions, and encourages the association of positive thoughts, changing the nega-
tivity into positive outcomes. In fact it is argued that suppositions are reiterated
with corrected thoughts, enabling positive visualisation of present and past experi-
ences, giving the client confidence in their ability to handle situations so that a
positive outcome can be achieved [33].

However, the literature reports that no theory/therapeutic action is without
flaws, and a number of issues have been identified with the CBT approach: the
effective role that cognition plays on physiological symptoms in the body; the
failure to recognise the role of the unconscious mind in overt behaviour; and the
failure to recognise that human thought and action are socially embedded [34].
Further to this, evidence from the literature indicates that one of the main draw-
backs with CBT is the number of sessions required to effect positive change (10 or
more sessions in the majority of cases) [3]. New cognitive models are being devel-
oped considering the role of cognitions and emotions in generating anxiety, includ-
ing a meta-cognitive model (MCM) [35], and an emotion dysregulation model
(EDM) [36]. However neither of these models takes into account the role of the
unconscious mind in the way that anxiety develops.

4.3 The rationale for the integration of hypnosis with CBT

It has been proposed that hypnosis is based on the affect theory of human
emotion and that cognitions locked to unpleasant emotions can become disturbingly
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resistant to change until hypnosis alters the affective perceptions of the individual
[37]. Intransigent symptoms of dysfunctional cognitions and emotions can be
approached and treated through a sequence of interactions as thoughts previously
locked to negative affect are processed and changed positively [37]. Indeed It is
argued that as a result of incorporating techniques from two disciplines the core
ideas of each are integrated changing both and resulting in a new assimilative model
[38]. The rationale for the integration of the two disciplines is well documented in
the literature. It has been suggested that by combining the treatment of two disci-
plines gives a quicker resolution of the dysfunctional condition [39]. Further to this
it is argued that hypnosis combined with CBT offers a powerful form of treatment
approach with rapid effects and has been shown that this treatment approach offers
a template for the guidance of treatment strategies for cognitive and emotional
conditions [40].

CH uses a model first adopted in the 1990s, not dissimilar to cognitive
behavioural therapy (CBT). However the fusion of hypnotic techniques with CBT
first proposed in 1994 strengthens the therapeutic outcome, offering an addition to
therapy by facilitating the resolution of resistant symptoms [41]. By focusing on the
unconscious mind cognitive hypnotherapy targets implicit memories and cognitions
no longer in conscious awareness. The impact and added strength of integrating two
disciplines maximise therapeutic effect [39].

4.4 Protocols and procedures of CH

CH uses an integrative and holistic approach in the treatment of disparate
conditions and focuses on both explicit and implicit processes. Case formulation is
guided by case history and the therapist’s interpretation of this and a treatment plan
is then outlined to the patient. An explanation of hypnosis is given making sure that
the patient feels comfortable with this. Whilst in trance the therapist attempts to
address the unconscious mind, as during this state the critical part of the mind is
bypassed allowing the establishment of positive thoughts, substituting former
judgemental cognitions with helpful ones [33]. During the process of hypnotherapy
implicit processes which appear to be causing negative cognitions, emotions and
behaviours are targeted whist the patient is in a state of deep relaxation or a trance-
like state. In this state the unconscious mind is receptive to positive ideas and
behaviours, hypnotic relaxation, positive mood induction, ego strengthening and
post-hypnotic suggestions [33].

4.5 Findings from research using cognitive CH as an intervention

The research documented below gives evidence for the effectiveness of CH in
various domains and documents the beneficial effects of integration. In fact a meta-
analysis was conducted looking at comparative studies of CBT and CH and gave
evidence that patients receiving CH as opposed to CBT showed a 70% improvement
in their mean scores in comparison with the CBT group [42].

Significant benefits have been found for the following conditions using CH:
Anxiety disorders [43], general anxiety disorder [44], anxiety in cancer patients

[45], PTSD [46], cognitive anxiety/trauma [47], pain relief [48], sleep disorders
[49], diabetes [50], anxiety in public speaking [51], music performance anxiety
[5, 52]. For more information on these studies see Brooker [3].

The above research testifies to the effectiveness of CH for the above conditions.
Eye movement desensitisation and reprocessing (EMDR), another psychodynamic
therapy used widely for anxiety conditions, is now reviewed.
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5. Eye Movement Desensitisation and Reprocessing

EMDR has evolved from a simple technique into an integrative psychotherapy
that addresses both the cognitive perception of trauma and the resultant physiolog-
ical condition, an interaction of mind and body. Psychological problems are
addressed and successful treatment outcome is achieved in a short space of time, as
negative cognitions and emotions are replaced with positive thoughts and memo-
ries, body sensations are changed, and new behaviours emerge [53]. Changes in
anxiety and fear are only by-products of a comprehensive reprocessing of the whole
experience. The conceptualisation of the transformation of stored disparate experi-
ences and the accompanying memories through a rapid learning process is the key
to understanding the basis and application of EMDR [53].

5.1 Background

Initially EMDR was called Eye Movement Desensitisation, beginning with a
behavioural orientation similar to the roots of CBT [54, 55], as it was thought that
eye movements were unique in causing an effective desensitisation. Subsequently it
was discovered that other forms of bilateral stimulation (tactile and auditory) also
resulted in positive effects [56]. The word ‘reprocessing’ was added when it was
realised that through a process of desensitisation the treatment achieved positive
changes in traumatic memories, as well as a reduction in anxiety. EMDR is a
relatively new psychotherapy first used in the treatment of post-traumatic stress
disorder (PTSD) [57]. However since its inception it has expanded widely now
treating a wide range of pathologies including treatment of trauma, anxiety disor-
ders and associative conditions as well as phobias. The treatment protocols have
evolved enabling treatment of diverse forms of trauma responsible for psychologi-
cal and physiological disorders, particularly those that are anxiety-based. The phi-
losophy underlying this hypnotically-based approach to treatment is that individual
conditions that are emotionally-based can be healed quickly, effectively and pro-
foundly; dissociative disorders and phobias, and the consequences of these and
other past negative-rooted traumas can be changed using EMDR [58]. In 2004 it
was placed in the “A” category as strongly recommended for the treatment of
trauma and anxiety-related conditions in both the American Psychiatric Association
and the American Department of Defence. Through a process of desensitisation it
was found that dissociative disorders and past negative-rooted experiences can be
changed effectively and quickly, allowing for the emergence of new positive
behaviours [58].

5.2 Theory

EMDR is based on the premise that earlier life experiences can elicit a continued
pattern of similar affect, behaviour and cognition (the three main constituents of
anxiety [59], and that present-day stimuli can elicit similar affective behavioural
memories of earlier experiences. The theory of EMDR adopts a model that empha-
sises cognitive information processing of past negative experiences and memories,
the bilateral movements adopted inducing a light hypnotic trance. Both physical
and emotional memories of subjective trauma can be reprocessed resulting in a state
of positive mental and emotional wellbeing [56]. A putative neurobiological mech-
anism for the efficacy of EMDR has been offered [60], which presents a complete
model of how EMDR could lead to specific improvements in PTSD and related
conditions. It suggests that during EMDR the flow of information from the
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hippocampus (which stores information) to the neo-cortex (which analyses infor-
mation) is directionally reversed in EMDR similar to REM sleep cycles. This allows
for cognitive re-evaluation of previously maladjusted/negative encoded informa-
tion. The theory is that, through guided eye movements or other sources of bilateral
brain stimulation such as hand taps or alternating sounds, traumatic information
held in neurological networks is changed and connected to more positive cognitions
stored in subjective memory [56, 61].

5.3 Disparate memories and EMDR practice

EMDR targets memories directed at the negative/traumatic experience and
deals specifically with reprocessing these memories as quickly as possible. It is
aimed at the pivotal event that caused the initial fear/reaction and addresses all
the contemporary stimuli that might independently trigger the subjective fear [62].
It is believed that traumatic information of disparate memories cause
dysfunctional cognitive and emotional behaviour [63], and that this information,
held in neurological networks in the brain, is changed during the process of
EMDR [61].

It is argued that through assimilation negative memory adds to subjective
knowledge regarding expectations and potential warning signs and suggests that
when a distressing experience results in persistent anxiety the information
processing system has stored the experience without adequately processing it to an
adaptive resolution. The event is ‘frozen in time’ in the moment of fear and pain
and this lays the foundation for future inappropriate dysfunctional responses to
similar events [62].

When subjective implicit memories have not been processed this may be at the
root of a variety of psychological issues in the present [20, 64]. Emotions, sensations
and perspectives of earlier events colour the perceived view of similar present-day
events; a current situation similar to an earlier event will automatically link into the
memory network in which the earlier event is stored [53].

The procedures have been developed to identify, access and target
dysfunctionally stored experiences and to stimulate the innate processing system.
This allows adaptive resolution of the information and shifts the information to the
appropriate memory systems [60, 63]; pinpointing the target (the traumatic expe-
rience) and reprocessing the disparate memory is crucial in the initial stages of
treatment.

5.4 Protocols and procedure in therapy

During therapy a dual-attention approach is used to facilitate the processing of
the cognitive, affective and sensory elements of a recalled disturbing event [64]. An
eight-phase psychotherapeutic treatment approach has been adopted with
standardised procedures and protocols to address the full range of clinical condi-
tions caused or exacerbated by previous negative experiences [64]. Subsequently
this developed into an adaptive information process (AIP) model, the premise of
which is that every person has both an innate tendency to move towards health and
wholeness and the inner capacity to achieve it [64].

The AIP model has been adopted for experiences for the highest level of trauma,
‘A’ category, as well as for small trauma designated as ‘t’ trauma. Small trauma is
described as experience not rising to the highest level of trauma, but nonetheless
causing significant psychological damage to require treatment. The treatment of
both ‘A’ and ‘t’ trauma guides the procedures and protocols of the clinical practice
of EMDR [53].
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The AIP model: Standardised EMDR protocols and procedure.

1.History taking

This determines whether the subject is an appropriate candidate for EMDR
and includes treatment planning.

2.Preparation

Preparing the subject for any disturbance that may arise during the session or
between sessions.

3.Assessment

Finding a target or targets and defining its/their components. Memories,
physical feelings and negative cognitions.

4.Desensitisation

Using bilateral movements: eye, tactile or auditory to reprocess targets.

Use of Subjective Unit of Disturbance Scale (SUD).

5.Installation

Strengthening the positive cognition throughout the neuro-networks.

Use of Validation of Cognition Scale (VOC).

6.Body scan

Identifying physical feelings manifested in any part of the body and
reprocessing any target revealed by the identification.

7.Closure

Returning the subject to emotional equilibrium, discussion of ongoing
processing which may cause further disturbances. If this occurs it should be
recorded in a diary/log in readiness for the next session. Instruction in the use
of relaxation techniques to maintain a state of calm.

8.Re-evaluation

As the processing proceeds memories may emerge that are linked by similar
cues such as beliefs or sensations.

5.5 Clinical studies

The methodology used in EMDR has been extensively validated in the following
clinical studies and has provided evidence for the effectiveness of this treatment for
category ‘A’ patients (the highest level of trauma, threat of death, extreme trauma):

Survivors of earthquake [65]; terrorist attack (9/11) [66]; sexually abused girls
[67]; railway employees, person under train accident [68]; children with PTSD [69].

Further studies have been conducted into experiences categorised as small or ‘t’
trauma (anxiety conditions contributing to significant psychological distress:

Trauma from life events [70]; distressful experiences [71]; depression and social
anxiety [72]; pain reduction [73, 74]; phobias (dental) [75].

54

Complementary Therapies



EMDR standard protocols have been applied to alleviate anxiety in the following
fields:

Dressage [47, 76]; athletics [77, 78]; swimming [79]; test anxiety [80]; music
performance anxiety [5, 81, 82]. EMDR has also developed a peak performance
protocol used to enhance performance, enabling individuals to overcome subjective
negativity and anxiety [83].

For more detailed information on all of the above studies see Brooker [3].
This section of the chapter now gives a very brief overview of the effectiveness

of CH and EMDR through the quantitative and qualitative research conducted by
the author from her doctoral thesis at the University of Leeds [3] and from her
private practice [5].

6. Quantitative research: method

At the start of the study 46 advanced pianists (aged 18–26 years and of mixed
gender) from three higher educational institutions were randomly assigned to a
therapy or control group. The therapy groups received two interventions of either
CH or EMDR during a two-week period between two concerts. A quantitative
assessment of the state component of cognitive anxiety of all participants was
obtained from the Spielberger State-Trait Anxiety Inventory (STAI-Y1) taken at
baseline and prior to both performances. The findings reported here are on state
anxiety; for the full findings of the author’s research, including trait anxiety,
somatic/physiological symptoms of anxiety and the behavioural aspects of perfor-
mance anxiety see Brooker [3].

6.1 Results

At the end of data collection to establish whether anxiety levels decreased more
in the intervention groups than the Control, an ANCOVA was calculated comparing
levels of state anxiety across the three groups at the first and second performances
(before and after treatment). There was a main effect of condition (F (2, 42) = 4.92,
p = .012) such that participants in the two treatment conditions, CH and EMDR,
showed significantly lower cognitive anxiety than the Control group at the second
performance, post-intervention and that both treatment groups were significantly
effective in achieving this (Helmert contrasts, .005 significance level).

This suggests that the therapies applied between the two performances signifi-
cantly lowered anxiety in both the CH and EMDR groups prior to the second
performance and this required two sessions only. This effect was not demonstrated
in the Control group.

Figure 1 below shows the standard error of the mean score of state anxiety at the
two performances calculated from the STAI Y-1 questionnaire, where 80 represents
the highest level of anxiety and 20 the lowest. It illustrates the decrease in state
anxiety at the second performance across the three groups.

7. The qualitative research: case study

Qualitative information on music performance anxiety (MPA) is documented
here in the form of a case study, taken from the author’s private practice [47]. A
personal account of performance experience is given which allows for more detail,
sensitivity and insight into the understanding of MPA which could not be obtained
from quantitative research alone. It gives insight into the process of therapy by
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exploring the internal thoughts, feelings and experience of the individual. This case
study begins with the individual’s own words (the narrative). It then continues with
an abbreviated description of the progression of treatment and documents the
therapeutic outcome, as well as reflecting on the suitability of the treatment
administered from a research standpoint and comparisons of possible treatment
effects of other treatments. It is the documentation of an individual who received
one therapy of EMDR and one of CH for the treatment of MPA, (the name is
anonymised).

Identifying information
Name: Rebecca.
Music performance anxiety: Voice.
Age: 41.
Occupation: Student with the Open University studying English and Music (first

instrument, voice).

7.1 Case history: Rebecca’s narrative

I had always felt very nervous when performing and always seemed to have the image
of my father in the background; I felt that he was judging and criticising me and that I
was letting myself down. I was having singing lessons at this time and giving small
informal recitals but I was never happy with the outcome; I always felt I fell short of my

Figure 1.
The standard error of the means of state anxiety from the STAI Y-1 questionnaire taken 15 min prior to
performances 1 and 2: error bars show 95% CI of mean.

56

Complementary Therapies



true potential. I took Grade 8 ABRSM Singing examination but failed quite badly and
this felt like the ultimate disaster. Although I was confident practising on my own, I found
singing lessons ‘nerve racking’ and at the examination I just ‘fell apart’.

After I moved here and restarted singing lessons I was very interested in taking part in
the Christmas concert as your research was close to my heart as I always get very nervous
in performance. I was singing in the second half of the concert but felt nervous in the first
half and this got worse, and as soon as I started singing my throat felt tense and I had
saliva in my mouth which I had to keep swallowing before the long runs, my heart was
beating quickly and I could feel my cheeks flushing. Because of all this I felt that I had not
connected with the audience and was disappointed with my performance. I did enjoy
taking part however and being part of the research into music performance anxiety and
found it somewhat reassuring that others taking part were also feeling nervous, I wasn’t
the only one.

7.2 Case formulation

Therapist’s summary and interpretation of Rebecca’s narrative.
Important features in this narrative indicate that the domineering personality

and the physically abusive behaviour of her father, who was against her musical
ambitions, have had far-reaching consequences on Rebecca’s singing performances
both as a teenager and as an adult. These emotions are so strong in present-day
performances that she imagines the spectre of her father while she is performing.
The negative criticism that she experienced from her father has affected her self-
esteem and self-worth as a musician in spite of her belief that she has talent as a
singer. This was compounded by a boyfriend who had a similar attitude as her
father towards her regarding her music. She is confident practising on her own
where she perceives that she is not being judged; however she experiences both
cognitive anxiety and distressing physiological and somatic symptoms of anxiety in
a performance or examination situation where she feels she ‘falls apart’.

7.3 Critical analysis: therapist

An analysis of Rebecca’s narrative suggests that she is suffering from social
phobia in situations where she feels threatened and under scrutiny, such as a singing
examination or a live concert performance. Social phobia, rooted in social anxiety,
has been summarised [84].

a. Negative cognitions operating in social situations which include fear of
negative evaluation, self-consciousness, self-deprecating thoughts and
self-blaming attributions for difficulties.

b. Heightened physiological activity.

Rebecca experiences cognitive anxiety as well as physiological and somatic
symptoms of anxiety in a performance situation. However, although she experi-
ences destructive and crippling anxiety when performing, this phobic reaction does
not occur in other areas of her life. The therapist purports that this is as a result of
the criticism and physical abuse that she received from her father during her
teenage years regarding her ambitions as a singer (‘my father literally tried to knock
it out of me’) and this I believe has had a profound psychological effect on her self-
esteem and confidence in her music performances.

In therapy Rebecca presented with the following negative schemas regarding her
anxiety (direct quotes):
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‘I know I’ll screw it up’

‘I can’t control my thoughts’

‘I’m hopeless’

‘I can’t control my emotions’

‘I can’t control my body’

‘I can’t control my nerves’

Physiological and somatic symptoms of anxiety were:

rapid heartbeat;

shaking/trembling;

tension in throat;

an excess of saliva.

7.4 Treatment plan: EMDR and CH

7.4.1 First treatment (EMDR): 30 May 2010

Rebecca’s MPA is complex as it is not related to a single incident but the sys-
tematic criticism that she received as a teenager, undermining her self-belief in the
possibility of her pursuing a professional career in music as an adult. The primary
aspect of the overall treatment would be targeting the trauma experienced at this
time which in the opinion of the therapist is best addressed initially through EMDR
by systematic desensitisation of these experiences.

In therapy the negative criticism and upsetting experiences revealed in Rebecca’s
narrative regarding her father were the main targets, beginning with the most
upsetting incident which she rated as 9/10 on the subjective unit of disturbance
scale (SUD) (10 being the highest level of anxiety). This rating indicates that
significant trauma had been experienced at this time. The most painful negative
emotions when recalling this incident were of fear and anger; the strongest physical
sensation was tension throughout her whole body which was accompanied by
heightened breathing. After fifty minutes of EMDR her rating on the SUD scale
decreased to 0, indicating that the negative memories had been desensitised. The
negative schemas that she had presented with at the start of treatment had now
changed. Where previously she had six negative self-perceptions (four beginning
with ‘I can’t … ’; see above), post-treatment these had changed into positive per-
ceptions of ‘I can … ’). She no longer thought of herself as being hopeless or that she
would ‘screw it up’.

Her rating on the validity of cognition scale (VOC scale was 6/7 (7 being the
highest level of positivity): negative schemas cited earlier had been reprocessed. Her
bodily sensations which she had experienced at the start of therapy when recalling
the traumatic memories had now gone completely, her breathing had normalised
and she had no tension anywhere in her body. Having targeted and desensitised the
most traumatic memories first, the lesser memories of trauma regarding perfor-
mance when reviewed were more difficult to hold, and no longer caused Rebecca
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the former anguish or physiological/somatic symptoms of anxiety. If the past has
been one of negativity or trauma regarding aspects that are important to the indi-
vidual, the subjective behavioural response to a similar present-day experience will
be consistent with the negative affective responses of the past [56]. An adult may
experience feelings of fear and being out of control, and will react emotionally and
display negative behaviour accordingly.

7.4.2 Second treatment (CH): 6 June 2010

The second treatment session (1 h) was shorter than the first (90 min), the
important groundwork having been accomplished in the first session. As the dispa-
rate memories had been desensitised and reprocessed in the first session CH should
now be beneficial in supporting the reprocessed cognitive perceptions. It should
also enhance the positivity achieved in the previous session. Rebecca had experi-
enced hypnotherapy some years previously but it had not been particularly effec-
tive. However it was explained that it should enhance the EMDR treatment and the
combination of the two therapies would strengthen treatment effects. The most
important aspects of her singing performance were discussed; she wanted to feel
confident, calm and in control in performance, to connect with her audience and
feel eager to do more. Her key words, which were ‘anchored’ on her dominant wrist
during hypnotherapy, were confident, calm and in control; these she felt were the
words that would enable her to give her optimum performance. The therapy
focused on enhancement of performance and included visualisation of her perfect
performance.

On completion of hypnotherapy Rebecca was given the therapist’s Self-
Confidence for Musicians CD and advised to listen to this as often as possible, and
especially on the day/evening prior to a performance; this would further relax her
and add to her confidence. She left feeling happy and relaxed looking forward to her
next singing lesson and her next performance.

7.5 Rebecca’s self-assessment of treatment

My singing in front of audiences can be adversely affected by pre-performance nerves,
which seem to stem from my first solo concerts when I suffered with acute stage fright. The
EMDR treatment brought my worst singing nightmares to the surface and I was initially
sceptical that anything could be done to help my anxiety when performing. However I
came away from the first treatment feeling unburdened as if a weight that I had been
carrying around for years had lifted. It was like coming out from underneath a dark
cloud. The CH treatment in the second session focused my mind on enjoying singing so that
when I performed I was in control and relaxed. It appeared to reinforce everything so that
I am now looking forward to performing instead of dreading it.

(Email message, June 2010)

7.6 Therapist’s assessment of treatment and reflections from a research
standpoint

This case study supports current research into anxiety which suggests that
negative affect and beliefs from the past control the individual in the present;
however they can be healed quickly, effectively and profoundly when past
negative-rooted traumas are changed [58, 64]. The negative cognitions and previ-
ous perceptions of subjective performance that this patient held were successfully
desensitised and reprocessed in two treatments.
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There can be no doubt that the treatment was effective; however reflecting on
this as a researcher there are other possible explanations for the resolution of the
problems presented here which need to be explored. These outcomes may be
explained by a number of different factors. For instance some individuals improve
because they have entered therapy, regardless of the specific treatment: a variant of
the placebo effect. Fascinating research has been conducted into the well-known
phenomenon of the placebo effect with various medical conditions: headaches, pain
reduction and even the visual effects of packaging in headache tablets [85, 86].

It could further be suggested that ‘narrative smoothing’ plays a part in resolving
psychological issues, and many psychotherapists support this view [87–89]. It is
believed that the process of reconstruction of the initial narration gives more con-
trol over the story and can change the patient’s perception into something more
positive; this underpins the central goals of therapy [87]. Rebecca’s narrative was
highly charged with specific negative experiences and relating this allowed a dif-
ferent subjective perception.

CBT might also be effective as a therapy in this instance as it similarly uses
narration in therapy but treats the presenting symptoms rather than the cause. CBT
has similarities with psychodynamic therapies but there are a number of different
elements which are distinctive. CBT focuses on the way individuals think and act in
specific circumstances and how emotional and behavioural problems may be over-
come [90]. However, although CBT appears to be the preferred treatment for
anxiety-based conditions, no theory/therapeutic action is without flaws, and a
number of issues have been identified with this approach [34]:

1.The failure to consider experiences in the past in relation to the present in
generating anxiety.

2.The effective role that cognition plays on physiological symptoms in the body.

3.The failure to recognise the role of the unconscious mind in overt behaviour.

4.The failure to recognise that human thought and action are socially embedded.

5.Core problems are not treated.

In fact there is increasing concern regarding the relapse rate at follow-up ses-
sions for those patients who have undergone symptom-based CBT [19, 90]. It treats
the symptoms rather than the cause and as such this may only provide a short-term
solution to the problem [16, 34].

7.7 Longitudinal outcome

Since Rebecca’s therapy treatments in 2010 she has completed her Open
University degree and now holds a Masters in Professional Voice Practice. She still
enjoys performing and has regular engagements. Her dream of becoming a
professional musician has been realised.

8. Conclusion

The aim of this chapter was to give more exposure to and greater understanding
of two highly effective therapies for the rapid reduction of cognitive anxiety: CH
and EMDR. The complexities of cognitive anxiety were discussed and the role that
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dysfunctional memories, particularly implicit memories no longer consciously per-
ceived, can exert on present-day experiences. The chapter reviewed CBT and the
benefits of hypnosis as an adjunct to this therapy, now called CH, as well as
comorbid conditions where CH has been an effective treatment. The background
and theory of EMDR was documented discussing the role of disparate memories in
EMDR practice. The procedures and protocols used in EMDR were highlighted
before reviewing the clinical studies that have adopted EMDR as a treatment. The
final section of the chapter documented the author’s research using CH and EMDR,
giving both quantitative and qualitative findings. Both the quantitative and qualita-
tive research documented above (pp. 8–13) gave evidence for the effectiveness and
rapid results of CH and EMDR in comparison with other complementary treatments
where the main drawback appears to be the length of time required to effect
positive change. This chapter further highlighted the important contribution that
CH and EMDR have made to current research and in doing so has shown the need
for further scientifically-based research into the complexities of anxiety and the role
that implicit memories play in maintaining this.

In the UK the treatments of choice being advocated by the National Health
Service (NHS) for PTSD and anxiety disorders still tend to be medication or CBT
and as such there is no financial cost incurred by the patient. Where individuals
experience no positive effects, or are dissatisfied with treatment, they are guided
towards private therapists at their own financial cost. The medical profession are
aware of CH and EMDR but as yet these treatments are not widely available to the
general population, although EMDR is available for PTSD in the military domain.
This state of affairs needs to be remedied given the effective and dynamic results
which are being seen from both CH and EMDR.
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Chapter 5

Intervention of Yoga in Stress, 
Anxiety and Depression
Chandra Nanthakumar

Abstract

Yoga is not only an art but also an ancient science that evolved more than 
5000 years ago. It is practised by people from all walks of life in almost every part of 
the world. In the past, the practice, which was seen to be spiritual and divine, used 
to be confined to smaller groups of individuals who were seeking moksha or libera-
tion; however, the trend has transformed over the decades. Today, there are so many 
yoga studios worldwide, and this has made it easy for yoga enthusiasts. This chapter 
investigates the effectiveness of yoga not only as a complementary therapy but also 
as a viable option in the management of stress, anxiety and depression. Articles 
were retrieved using PubMed, MEDLINE and PsychInfo databases. The find-
ings reveal that the practice of yoga as a complementary therapy and stand-alone 
therapy is effective in managing stress, anxiety and depression. However, further 
research is needed as all the studies reviewed were limited in terms of heterogene-
ity, sample size, intervention styles, frequency and duration of practice, and also 
teaching methods. The chapter concludes with suggestions for home practice.

Keywords: intervention of yoga, stress, anxiety, depression

1. Introduction

Amongst all the mental health disorders, anxiety, depression and stress appear to 
be the most common ones inflicting the human society. These diseases are disorders 
of the biochemical and neurophysiological systems which have an impact on not only 
the release of mood-regulating chemicals such as serotonin, dopamine and noradren-
aline, but also on the cortisol and gamma amino-butyric acid (GABA) levels [1]. More 
than 264 million of people regardless of age, gender or creed suffer from depression 
[2]. Compared to men, women are more prone to this disorder, but the worrying 
trend is that depression leads to suicide. Evidence shows that approximately 700,000 
people worldwide take their own lives annually, and what is more shocking is that 
suicide is deemed the fourth cause of death amongst 15 to 19-year-olds [3].

Not only depression, but also anxiety and stress are interrelated with physical 
well-being. For instance, cardiovascular diseases can lead to depression and vice 
versa. On a same note, the deadly Covid-19 pandemic which took the entire world 
by a storm in 2020 has had a significant undesirable impact on mental health. As the 
pandemic continues to ravage lives of innocent people in every nook and corner of 
the globe, a wide range of psychological outcomes have been observed at different 
layers of the society – individual, community, national and international levels. At 
the individual level, people are still apprehensive of falling ill or experiencing a pain-
ful death due the virus or being stigmatized by the society [4]. Health care workers 
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and families with infected patients are completely fatigued. School and college-going 
students are not only totally demotivated, but also displeased as they have had to 
switch to virtual learning which in turn has impacted not only their eyesight, but also 
their physical health due to prolonged hours of being glued to the computer screen, 
and their social life. Family bread winners in various sectors who have lost jobs, 
and those in dire need of financial aid are totally dejected and devastated. Findings 
also reveal that those who have been quarantined or isolated, experienced quite a 
significant amount of stress, anxiety, mood swings, depression, and insomnia [5–7]. 
Frequent exposure to media appears to be another detrimental contributing factor 
to stress and anxiety [8]. It appears that patients with depression more often than 
not show symptoms of anxiety disorders, while those with anxiety disorders exhibit 
signs of depression [9]. Nonetheless, it is evident that both disorders tend to co-exist 
[10]. There are still so many people out there who are anxious and stressed out that 
they or their loved ones may contract the disease and not survive.

As anxiety and depression are affiliated with morbidity and mortality, it is 
imperative that these illnesses be identified and treated. Common treatments for 
these mental health disorders are available. Besides psychosocial treatments, psycho-
logical treatments such as cognitive behavioral therapy and pharmacotherapy such as 
selective serotonin reuptake inhibitors (SSRIs) and tricyclic antidepressants (TCAs) 
are usually used as the first line of treatment in moderate to severely depressed indi-
viduals [11]. Antidepressants augmented with antipsychotics have shown positive 
results in treating anxiety. It is noteworthy that some of the drug-based treatments 
for anxiety have been reported to produce a sharp decline in depressive symptoms 
[12, 13]; however, the strategy involved in preventing depression by treating anxiety 
successfully warrants further clinical investigation. Benzodiazepine, a common 
drug-based medication that enhances the effects of GABA at its receptor, on the 
other hand, is only effective in treating anxiety and not depression [9].

While treatments are readily available, some of the victims do not seek help 
because of financial issues, fear of being stigmatized for visiting a mental health 
counsellor, ignorance or for no rationale at all. Furthermore, there could be con-
cerns about the adverse outcomes and compliance of these drugs [14].

In many parts of the world today, complementary and alternative medicine 
treatments are gaining popularity by all and sundry. Mindfulness-based interven-
tions such as meditation and yoga are widely used in the therapy of both psycholog-
ical and also physical ailments as research has shown a link between these practices, 
and physical and psychological health changes [15]. Findings seem to reveal that 
the practice of yoga can positively affect the biochemical and neurophysiological 
systems by regulating the autonomic nervous system and stress response, hence 
lowering the stress, anxiety and depression levels [16]. There is evidence that 
patients favour these conventional methods of treatment compared to mainstream 
approaches such as psychotherapy or psychotropic medications [17].

This chapter will look at the philosophy and benefits of yoga, review some 
recent research that have been done on the intervention of yoga as an adjunct or 
stand-alone therapy for stress, anxiety and depression, the effectiveness of this 
mind-body regime and its implications for the sufferers of the current society.

2. Background

2.1 The philosophy of yoga

Yoga, an ancient mind-body movement practice, originated in India more 
than five millenniums ago. Also commonly referred to as a meditative movement 
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practice, it involves movement, a meditative state of mind, breath focus and deep 
relaxation for purposes of enhancing or healing the physical, mental and emotional 
well-being [18].

Yoga appears to be a form of alternative medicine [19], and its philosophy is 
based on the eight limbs schematised by Maharishi Patanjali, one of the main pillars 
of classical yoga. These eight limbs comprise yama (universal moral ethics), niyama 
(internal attitudes for personal discipline), asana (yoga posture), pranayama 
(expansion of life force), prathyahara (withdrawal of senses), dharana (contempla-
tion of one’s true nature), dhyana (meditation) and samadhi (liberation) [20].

The first three limbs or stages – yama, niyama and asana, are considered the 
outward quests (bahiranga sadhana). With the practice of yama and niyama, the 
practitioner works towards keeping his passions and emotions under control, while 
the asana component, if practised diligently, keeps the body strong and healthy, 
and in harmony with nature. Breath regulation and mind control take place in the 
next two stages, that is, pranayama and prathyahara. Since these stages work at the 
inner level, they are known as inner quests or antaranga sadhana in Sanskrit. The last 
three stages – dharana, dhyana and samadhi, elevate the practitioner into the deeper 
recesses of the soul [21].

As yoga is not a religion or a cult, anyone regardless of age, creed or gender 
can learn and practise it. For the genuine seeker, whose desire is to experience the 
universal self within, the practice of yoga is an unbroken journey. Nevertheless, this 
ancient practice can be simplified and performed in a number of ways to suit the 
practitioner [22].

The practice of yoga is so flexible that the practitioner can simply utilize some, if 
not all, of the limbs to their own comfort. In a conventional 1 h yoga session, it is not 
uncommon to have the asanas integrated with practices of pranayama, prathyahara, 
dharana and dhyana. Having said that, there are many styles of yoga; precision and 
alignment, asthanga yoga, flow yoga, asana yoga, gentle yoga and hot yoga are some 
of the common styles [23].

2.2 Benefits of yoga

The practice of yoga brings about tremendous benefits to the body and mind. In 
the past nine decades, empirical research has been carried out on the techniques of 
yoga to test its credibility. Pioneer experiments conducted by Swami Kuvalayananda 
in 1924 focused on parameters like heart rate, blood pressure fluctuations, and 
intra-esophageal air pressure during the performance and also after the practice of 
asanas and pranayama [24].

Due to promising results, yoga has since been classified by the National Institute 
of Health as a form of complementary and alternative medicine, and people from all 
walks of life have incorporated this scientific practice into their lifestyles [25].

Unlike other forms of exercise, yoga focuses on being present in the moment. 
Hence, the practitioner needs to be mindful regardless of whether they have 
assumed a static position while holding an asana for a couple of breaths, or in 
motion especially during the performance of an asana. Preliminary research has 
advocated that yoga may increase levels of mindfulness in the practitioner [26, 27]. 
The asanas when performed steadily and joyfully, are useful in preventing and 
correcting structural imbalances in the body [28].

As this ancient science also appears to be a form of moving meditation, there 
have been suggestions that practitioners are more likely to be engaged in the move-
ment aspect of yoga as it stimulates the cognitive processes related to mindfulness 
[29]. In addition, the meditative movement, which coordinates each movement 
with the breath systematically, increases physical endurance in the practitioner 
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over time. As the muscles recurrently contract with more force while performing 
a particular movement, their strength eventually increases. An example would be 
in the classical cobra pose (bhujangasana). In this pose, the practitioner starts of 
by lying flat facing downward on the mat. As the upper torso and head are lifted of 
the mat upon inhalation, the back extensors are engaged and contracted strongly. 
Hence, if the position is held long enough (while breathing normally), and if the 
movement is repeated a couple of times in each practice, the back muscles will be 
strengthened [30].

Muscles and connective tissues are stretched in asanas to increase flexibility. 
Regardless of whether the stretch is with or against gravity, the body will experience 
a stretch, thus increasing flexibility [30]. Unfortunately, in the current situation 
today where many, who work from home, pay little attention to their sitting posi-
tion, the structural alignment is greatly compromised. Certain sporting activities 
like tennis and football, which require strenuous use of one side of the body, are 
equally to be blamed too. Asanas taught in yoga have been known to prevent and 
correct structural misalignments in the body.

Having said that, existing research unveils that the benefits of yoga are not 
limited to only correcting structural misalignments, enhancing stretching and 
improving flexibility; yoga also enhances emotional and psychosocial health and 
brings about an increase in proprioceptive and interoceptive awareness [31, 32]. 
There have been propositions that if yoga is practised consistently, it has the ability 
to induce neuroplasticity i.e., changes in the neural pathways of the brain, thus 
improving psychological skills [33]. This augurs well for the yoga practitioner as it 
suggests that the brain can be rewired just like a muscle in the physical body.

3. Intervention of yoga in stress, anxiety and depression

Yoga as therapy or therapeutic yoga has been defined as application of yoga 
postures and practice to the treatment of health conditions [34]. Evidence from a 
growing body of research supports the notion that yoga may bring about positive 
effects not only in one’s physical but also mental health through the downregulation 
of the hypothalamo–pituitary adrenal (HPA) axis and the sympathetic nervous 
system (SNS) [35].

3.1 Methodology of yoga intervention

Since the aim of this review is to look into the impact of yoga specifically on 
stress, anxiety and depression in this contemporary society, only findings from 
articles that were published from 2014 to 2021 were reviewed and included. A com-
bination of databases including PubMed, MEDLINE and PsychInfo were used to 
identify these articles with the help of keywords and phrases such as “intervention 
of yoga,” “anxiety,” “stress,” and “depression.” The search was streamlined to include 
only studies that were conducted with adults as participants, irrespective of gender 
or creed. Those that were conducted with children or teenagers below the age of 18 
were excluded completely. In addition, studies that included adults suffering from 
multiple diseases and/or mental health issues, such as psychosis, obsessive – com-
pulsive disorder and health-related aspects of physical fitness were not included in 
the discussion here. Studies that included pregnant and post-partum participants 
were also omitted as it is not unusual for this category of participants to undergo 
depression and anxiety during that period. In terms of the intervention, only stud-
ies that integrated classical yoga were included. Hence, the discussion is substanti-
ated with findings from nine studies conducted between 2014 and 2021.
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Authors Description of Intervention Findings

Kinser  
et al. [40]

RCT;
YG: 75 min of hatha yoga (asanas, breathing 
techniques, relaxation, guided meditation) per 
week over 8 weeks;
CG: health education activities (lectures, videos, 
discussions)
Both groups continued with prescribed medication 
and maintained their lifestyle activities.

YG experienced multiple benefits of 
yoga including a boost of confidence;
Gained new skills to be used in daily 
life to manage depression and stress;

Doria  
et al. [39]

Pre-test post-test;
Grp 1: medication+SKY+self-help group weekly;
Grp 2: SKY+self-help group weekly but no 
medication 6 months prior to study
Intervention: 10 sessions of 2 h SKY in 2 weeks 
followed by weekly SKY for 6 months (asanas, 
pranayama, chanting, prathyhara, dharana)

A reduction in anxiety and depression 
levels in both groups
No significant differences in scores 
between both groups

Falsafi and 
Leopard [37]

Quasi-experimental (repeated measures with one 
group);
Intervention: 90 min yoga per week for 8 weeks 
(asanas, pranayama and mindfulness practice)

Significant decrease (p < 0.05) in 
depressive symptoms

De Manincor 
et al. [41]

RCT;
YG: A 6 week yoga program; 30 min of vini 
yoga practice (asanas, pranayama, relaxation, 
mindfulness, meditation) for 4.8 days per week + 
TAU;
CG: TAU – yoga was given after waitlist period.

A significant reduction in depression 
and anxiety scores;
YG showed greater reduction 
compared to CG.

Falsafi [36] RCT (stratified- randomised controlled repeated 
measures);
YG: 8 weeks hatha yoga; 75 min session once a 
week; 20 min daily home practice.
CG: absence of yoga
MIG: mindfulness practice

YG and MIG showed significant 
reduction in depression, stress and 
anxiety compared to CG; no significant 
change in CG;
No difference between YG and MIG, 
but self-compassion scores significant 
in MIG.

Prathikanti  
et al. [42]

RCT (stratified-randomised controlled);
YG: A 8 week yoga program (asana, pranayama, 
dharana, prathyahara); 90 min per session, two 
sessions a week; props used; TAU.
CG: 90 min of Yoga history workshop twice a week 
for 8 weeks, TAU.
No medication for both groups.

YG showed a significant decrease in 
depression compared to CG  
(p = 0.034).
YG more likely to achieve remission.
YG requested for more sessions per 
week and also permission to attend 
yoga history workshop.

Uebelacker  
et al. [44]

RCT (stratified-randomised controlled);
YG: A 10 week yoga program (asana, pranayama, 
dharana, dhyana, prathyahara); 80 min per 
session; one or two sessions per week; TAU.
CG: A 10 week healthy-living workshop; 60 min 
per session; one or two sessions per week; TAU.

Insignificant difference between YG 
and CG;
YG demonstrated lower levels of 
depressive symptoms, better social and 
role functioning, and general health 
perceptions when compared to CG.

Shohani  
et al. [43]

Quasi-experimental (pre/post -test);
YG: 60–70 min hatha yoga, three times a week for 
4 weeks

A significant, decrease in depression, 
stress and anxiety in the YG  
(p < 0.001).

Simon  
et al. [38]

RCT (three-arm controlled single blind);
YG: A 12 week program (asana, pranayama, 
dharana, prathyahara dharana, dhyana) 120 min 
per session
CBT: evidence-based GAD protocol
CG: stress education

YG and CBT showed efficacy for 
treatment of GAD; CBT remains first-
line treatment.

CG: control group; CBT: cognitive behavioral therapy; GAD: generalized anxiety disorder; MIG: mindfulness 
intervention group; RCT: randomized controlled trial; TAU: treatment as usual; and YG: yoga group.

Table 1. 
Summary of the intervention and findings of the selected studies.
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The design of all the studies varied considerably from pre-test/post-test to 
quasi-experimental and randomised controlled trials (RCTs). One of the RCTs 
was a stratified-randomised controlled with repeated measures [36]. The sample 
size incorporated in all these studies was relatively small, ranging from 18 [37] to 
a maximum of 226 [38]. While this review is not limited to qualitative and quan-
titative studies, the instruments used in each study varied rather significantly. 
In all these studies, the intervention of yoga was heterogeneous. Studies that had 
incorporated transcendental meditation or mindfulness meditation (or any other 
forms of meditation) or pranayama as stand-alone practices are not included in this 
discussion.

Only studies that assimilated aspects of classical hatha yoga specifically asana, 
pranayama, prathyahara, dharana and dhyana were included, though the duration 
of each class and frequency of sessions varied considerably. One study had admin-
istered Kundalini yoga; however, it had incorporated all the aspects of classical 
hatha yoga, hence the findings of that study were included in this review [38]. It 
is interesting to note that another study had incorporated chanting as part of the 
intervention [39].

3.2 Outcomes

On a positive note, most of the studies reviewed (2014–2021), if not all, exhib-
ited appreciable outcomes; intervention of yoga, with or without pharmacotherapy, 
appeared to be effectual in reducing the symptoms of these mental health disorders 
[36–44]. A summary of the intervention and findings is provided in Table 1. Even 
though the duration of each and every study reviewed in this chapter varied con-
siderably, that is, from 4 weeks to 6 months, there are implications that the practice 
of yoga advocates changes in the neural pathways of the human brain, resulting in 
favorable effects to the brain activity. Evidence has shown that, when compared to 
controls, there is less activation in the dorsolateral prefrontal cortex of yoga practi-
tioners [45]. It appears that if there is consistency in the practice of yoga, the alpha, 
beta and theta brainwaves are activated; these have been linked to improvement in 
not only memory, but also mood and anxiety.

4. Discussion

All the studies reviewed in this chapter incorporated the fundamental limbs of 
Patanjali yoga, that is, asanas, pranayama, prathyahara, dharana and dhyana. The 
first two limbs in yoga, that is, yama and niyama, are therapeutic in nature as both 
entail code of ethics that work at not only intrapersonal (yama), but also interper-
sonal (niyama) levels [46]. Yama includes practices such as ahimsa (non-violence), 
satya (non-stealing), asteya (non-lying), brahmacharya (non-excessiveness) and 
aparigraha (non-greediness). Niyama, on the other hand, encompasses traits such 
as saucha (cleanliness), santosha (contentment), tapas (sacrifice), swadyaya (self-
study) and Ishwara pranidana (surrendering to the higher power). It is imperative 
to note that while none of these studies reported the inclusion of yamas and niya-
mas as part of the intervention, it is believed that these two limbs may have been 
interleaved into the yoga sessions in an informal manner [47].

It is common to prompt students in a timely manner specifically during the 
asana session to practise ahimsa, for example. While mindfully challenging oneself 
to perform a strenuous or a dynamic pose is encouraged, using unwarranted force 
recklessly to get into the pose is not. For obvious reasons, just like in any sporting 
activities, adding excessive pressure at certain joints in the body can and will bring 



75

Intervention of Yoga in Stress, Anxiety and Depression
DOI: http://dx.doi.org/10.5772/intechopen.101619

about unforeseen injury to the practitioner. More importantly, while the pose is 
being held (being in the pose), students are persistently reminded to bring their 
awareness to the deep joy and pleasurable feelings that they are experiencing at that 
moment regardless of whether they are in the full pose or in a modified version. 
This act of experiencing joy while being in a particular position brings us to one of 
the niyamas, that is santosha. Hence, in this manner, the other yamas and niyamas 
are introduced and expounded during a yoga session at the academy where classes 
are conducted.

In the studies that have been reviewed in this chapter, the instructors assigned 
to the yoga sessions may have implicitly incorporated the yamas and niyamas but 
may have inadvertently failed to report the minutiae and hence, the details of the 
latter were not highlighted in the papers published. Just like in any study, implicit 
details are imperative for informed choices to be made. If the specifics of the yoga 
intervention for each study had been reported, it would have been instrumental not 
only to the researcher and the reader, but also to the participant who may be keen on 
exploring the philosophical roots of the yogic practice [47].

It is noteworthy that despite the insignificant sample size, heterogeneity in the 
sample population, varied duration of the intervention and wide-ranging styles 
of yoga taught, all studies reviewed demonstrated positive results in reducing the 
scores in depression, anxiety, and also stress.

In one study, where both the yoga group (YG) and the control group (CG) 
underwent pharmacotherapy during the intervention, the YG not only experienced 
a significant decrease in ruminations, but also found solace in the practice; partici-
pants used yoga as a strategy to help cope with ill-thoughts and other symptoms 
of depression in daily life [40]. This could be due to the impact of one of the 
components in the yoga practice, i.e., yoga nidra (guided meditation) that may 
have enhanced the self-regulatory capacities in the participants. On the hindsight, 
participants of this study acknowledged that the practice of yoga had intensified 
their confidence and that the practice had become an internal motivator for contin-
ued participation.

Similar results were seen in another study that engaged sudharshan kriya yoga 
(SKY) [39]. There was hardly any difference in the scores between the two groups 
(one group did SKY with pharmacotherapy, while the other group did SKY sans 
pharmacotherapy), purely suggesting that SKY may be effective not only as a 
stand-alone therapy, but also as an adjunct therapy for patients undergoing medical 
treatment. This study was exceptional as it had incorporated chanting in the yoga 
session. Chanting appears to have a healing effect not only on the physical and 
emotional, but also on the mental and spiritual body. It provides the drifting mind 
with a focal point. Though the chanting aspect was brief in this study, previous 
research has revealed that chanting has the potential to bring about deactivation in 
the amygdala, parahippocampal and hippocampal brain regions [46]. By stimulat-
ing the auricular branches of the vagal nerves, chanting creates vibrations at the 
cellular level. It is these vibrations that create neuro-linguistic effects which induce 
tranquility in the body and mind. Those suffering from depression tend to have a 
noisy mind – one that is cluttered with heaps of unnecessary thoughts. It is believed 
that the sounds of the mantra have the ability to mask the negative voices in the 
brain. Only when these ruinous thoughts are eradicated, can the mind have room 
for positive contemplations.

Similarly, the eight-week yoga intervention study which was conducted on 18 
patients diagnosed with anxiety in the US showed a significant reduction in depres-
sive symptoms (p < 0.05) [37]. However, in the stratified RCT study that engaged 
college students in the USA, yoga and mindfulness practices were seen to be equally 
effective in reducing not only depression and anxiety, but also stress, even though 
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the self-compassion scores were more significant for the mindfulness practice group 
[36]. The intervention in the study also lasted 8 weeks.

In a study conducted amongst a subsyndromal population in Australia, a 
six-week yoga intervention was found to be effective in reducing depressive and 
anxiety symptoms in both groups of participants, the YG and the CG [41]. There 
was reduction in psychological stress and rumination, an increase in resilience, 
and an improvement in mental well-being. It is interesting to note that findings of 
this study revealed that the yoga participants, on their own accord, had reduced 
medication dosage and frequency of visiting the counsellor. Though the reasons for 
these actions are indistinct and warrants deeper investigation, the yoga interven-
tion mode appeared effective in managing the issue at hand of these participants. 
Pharmacological interventions for depression and anxiety usually produce a delay 
of approximately 4 weeks before exerting significant mood effects over placebo; 
it may take up to 12 weeks to achieve full anti-depression effects with medication 
[48]. Hence, time is definitely a parameter for consideration in yoga intervention. 
However, in this Australian study, it was suggested that a 30 min yoga practice over 
5 days per week should suffice for all and sundry.

Similar positive outcomes of practicing yoga were observed in a depressive and 
withdrawn community who participated in a randomized controlled trial in San 
Francisco [42]. Unlike other studies, participants in the YG in this study not only 
asked for more yoga sessions, but also sought permission to attend the theoreti-
cal sessions on yoga history that were specifically held for the CG. It appears that 
these participants were definitely eager to do yoga for the benefit of their own 
mind-body health, but at the same time, interested in understanding the physiol-
ogy behind this ancient science. Specific asanas such as dhanurasana (bow pose), 
ardhakati chakrasana (half waist wheel pose), ardha chakrasana (half wheel 
pose), Bhujangasana (cobra pose), setu bandhasana (bridge pose), sarvangasana 
(shoulder stand) and matsyasana (fish pose) employed in this study were found to 
be effectual in helping the participants manage their depressive moods and anxiety. 
It is interesting to note that most of these asanas are heart/chest openers. It appears 
that in the process of expanding the chest and rib cage to oxygenate the lungs 
efficiently, these asanas have helped in managing symptoms of depression such as 
grief, anger and frustration.

The findings from an Iranian study which was carried amongst 52 women 
suffering from some form of mental health disorders albeit free from pharmaco-
therapy, was equally positive; the intervention of yoga as a stand-alone therapy 
brought upon a reduction in anxiety, depression and also stress levels (p = 0.001) in 
the participants who did 12 sessions of yoga over a four-week period [43].

While most studies showed promising outcomes, one study hardly showed any 
significant statistical difference between the YG and the CG even though there was 
evidence of a reduction in depressive symptoms and better social functioning in 
the YG [44]. These positive effects could have been merely an after effect due to 
the relaxation techniques included in the yogic regime. Relaxation techniques in 
yoga are known to downplay the sympathetic activity and balance the autonomic 
nervous system responses.

Finally, in one recent three-arm controlled single blind clinical trial, where 
participants were randomized over a period of 12 weeks to either the kundalini 
yoga (KY) or cognitive behavioral therapy (CBT) while the CG was subjected to 
stress education, it was found that the KY group and the CBT group had shown 
significant reduction in generalized anxiety disorder symptoms. That said, the 
findings also revealed that CBT appears to be more effective than yoga, and it 
was concluded that the former shall remain the first line of treatment for anxiety 
disorders [38].
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However, in most, if not all, of the studies reviewed in this chapter, they were 
subjected to limitations. For example, a few of the studies were predominantly a 
female sample [40, 43]. While there is a greater tendency for women to suffer from 
depression compared to men [49], the sample size in these studies was disproportion-
ately represented. Also, most of the studies were limited by the insignificant sample 
population and heterogeneity. Due to the absence of controls in certain studies, it was 
challenging to establish whether the results obtained were due intervention of yoga 
or another factor. RCTs are known to be intervention research of high standards, but 
most of the studies reviewed here were challenged due to several reasons. Either the 
randomization was inappropriate, yoga styles in terms of postures, breathing and 
meditative techniques were too varied and/or incongruence in teaching methods.

Despite the limitations, it appears that participants who have benefitted from 
these yoga sessions may now have an extra tool at hand to help them manage stress, 
anxiety and depression. Since there were no adverse effects reported in any of the 
studies, yoga appears to be a safe practice.

5. Conclusion

All studies that have been reviewed in this chapter incorporated the fundamen-
tal limbs of Patanjali yoga that is, asanas, pranayama, prathyahara, dharana and 
dhyana. Despite the limitations such as heterogeneity in the sample population, 
insignificant sample size, varied durations of intervention and styles of yoga taught, 
most studies, if not all, demonstrated substantial positive outcomes in reducing 
the scores in depression, anxiety and stress. Previous studies have shown that the 
practice of asana, pranayama, dharana and dhyana have the ability to still not only 
the mind, but also the body, thus lowering anxiety levels, and these effects were 
seen in the studies reviewed in this chapter.

Having said that, another factor to delve into is the time (duration) required for 
participants to master the yoga asanas, especially for those whose flexibility is com-
promised, and the breathing techniques. The duration for the psycho-physiological 
factors mediating specific mood benefits of yoga to develop and exert a quantifiable 
effect in the participant is equally important. While factors such as duration of a 
yoga session, frequency and duration of each limb in a yoga session warrant further 
investigation, selection of asanas in a yoga intervention should not be neglected.

At the Malaysian Yoga Academy, students, regardless of their mental or physical 
health conditions, are encouraged to practise yoga daily for at least 45 min. This is 
not only to ensure there is sufficient time to practise most, if not all the limbs, but 
also to sustain a healthy mind and body, and keep diseases at bay; this step is crucial 
as studies have indicated that many people suffer from some form of anxiety and/or 
mood disorder at some point in their life.

6. Suggestions for home practice

Here are some simple postures (asanas) and breathing practices one can do two 
to three times daily. All practices should be done on an empty stomach. A sugges-
tion would be to practice before sunrise, and/or at sunset and/or before bedtime. If 
food has been consumed, allow 2 h for digestion before the practice. It is imperative 
to note that these practices do not replace any form of prescribed medication. They 
are merely suggested complementary practices towards better mental and physical 
health, and tools that can be used to manage a sudden onslaught of stress, anxiety 
and/or a depressive mood.
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6.1 Postures

i. Swaying palm tree pose: Stand with the legs 2 feet apart. Upon inhalation, the 
hands are raised vertically upwards. Upon exhalation, the torso is stretched 
sideways to the right. This position is held for 2–3 s. Upon inhalation, the 
torso is brought to the center. Then upon exhalation, the torso is stretched 
sideways to the left. This right and left movement is considered one set. 
Depending on one’s capacity, one may perform up to five sets of this  
asana.

ii. Double angle pose: Standing with the legs 2–3 feet apart, interlace the fingers 
at the back of the body. In this starting position, inhale slowly and deeply. 
Upon exhaling, stretch the torso forward. If the body allows a greater stretch, 
bring the torso a horizontal position while gently lifting the hands away from 
the body. While breathing normally, hold this position for approximately 
5 s before inhaling to bring the torso up to a vertical position. Depending on 
one’s capacity, one may repeat this stretch three times, increasing the ‘hold-
ing duration’ from 5 to 10 s in the second and third repetition.

iii. Half wheel pose: Stand with the legs hip width apart. Place palms at the 
back of the waist with all fingers pointing downward. This is the starting 
position. Upon inhalation, bend the torso backwards from the lumbar 
region. Then exhale and continue with normal breathing while holding 
this position for 10 s. Inhale and bring the torso up the original posi-
tion. Depending on one’s capacity, this posture may be repeated three to 
five times.

6.2 Breathing techniques

i. Deep breathing with hand movement: In a comfortable sitting position (on 
the floor or on the chair), stretch the hands out to the front parallel to floor. 
The palms are in contact with each other. This is the starting position. 
Upon inhalation, bring the hands away from each other and stretch it to the 
back without any exertion. Hold for 2 s. Upon exhalation, bring the palms 
together to the starting position. This is one set, and one may do up to 10 sets 
in a nice and slow manner with breath awareness.

ii. Alternate nostril breathing: Sit in a comfortable position (on the floor or on 
the chair). If one is seated on the floor cross-legged, they may lean against 
the wall for support. Place the left palm facing upward on the left knee and 
allow the tip of the index finger to be in contact with the tip of the thumb 
throughout the practice. The remaining three fingers are stretched out 
without strain. Close the right nostril with the right thumb. For conveni-
ence, the index and the middle finger may be folded towards the palm, while 
keeping the ring and little fingers stretched out. This is the starting position. 
Inhale deeply through the left nostril. Then close the left nostril with the 
ring and index fingers. Subsequently, release the right thumb and exhale 
completely through the right nostril. Next, inhale through the right nostril. 
At the end of the inhalation, close the right nostril with the thumb and open 
the left nostril to exhale. This complete cycle is one round of alternate nostril 
breathing. One may practice up to 10 rounds at one sitting, bearing in mind 
that the inhalation and the exhalation should not only be slow and steady, 
but also silent and controlled.
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iii. Humming bee’s breath: Sit in a comfortable position (on the floor or on the 
chair). Back of the palms are rested on the knees – right palm on the right 
knee and left palm on the left knee. This is the starting position. Inhale 
deeply through both the nostrils. Allow the breath to stop effortlessly. Then 
exhale slowly while producing a humming sound like a bee. This is one 
round. One may practise up to 10 rounds at one sitting and increase the 
number of repetitions gradually.

All these postures and breathing techniques induce relaxation for the body and 
mind. One may practice all the postures and breathing techniques given here at any 
one sitting; alternatively, one may practice a few.
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Chapter 6

Medicinal Plants Used in the
Management of Psychosis
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Abstract

Substantial number of studies has been conducted to find alternatives or treat-
ments for psychosis. Psychosis represents a variety of mental disorders character-
ized by the presence of delusions, hallucinations and grossly disorganized thinking
in a clear sensorium. Psychosis is burdensome and difficult to treat given the
inability of the typical and atypical antipsychotics to adequately manage it, accom-
panied by numerous disturbing adverse effects. Therefore, many with chronic
mental health problems justifiably feel disappointed by the apparent ineffectiveness
of conventional treatment and naturally search for a more holistic approach to
treatment and alternative medicines having less or no side-effects. Plants are rich in
secondary metabolites which have the ability to interact with the Central nervous
system (CNS) to produce effects that can be beneficial for the management of
psychosis, these phytochemicals are believed to have minimal adverse effects. A
review of some of the medicinal plants used as antipsychotics, indicated that many
medicinal plants possess antipsychotic effects that can improve the treatment of
psychosis. Apparently, further studies are necessary in order to isolate the active
constituents, ascertain their molecular mechanisms and safety, and also to test them
in clinical studies for the development of new pharmacotherapies for psychosis.

Keywords: Medicinal plants, Molecular mechanisms, Psychosis, Secondary
metabolites, Antipsychotics

1. Introduction

The term “psychosis” denotes a variety of mental disorders: the presence of
delusions, various types of hallucinations, usually auditory or visual, but sometimes
tactile or olfactory, and grossly disorganized thinking in a clear sensorium.
Schizophrenia is an enduring, disabling psychiatric illness affecting about 1% of the
population globally. It is characterized by various symptoms classified into positive,
negative and cognitive) [1, 2].

Plants provide the essential nutrients and remedy needed by humans, they are
healthier compared to animal diets. Over time much benefits have been derived
from medicinal plants due to their rich natural phytochemicals that interact
favorably with the human body and neurotransmitters to produce effects that are
beneficial to man. In this chapter we will look at some medicinal plant used in the
pharmacotherapy of psychosis.
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2. Management of psychosis

Psychosis is an immense social and economic problem, but the management of
psychosis remains insufficient. Basically typical and atypical antipsychotics are used
for the treatment of schizophrenia, the typical antipsychotics such as chlorproma-
zine and haloperidol are only effective in the treatment of positive symptoms, and
are accompanied by disturbing adverse effects such as extrapyramidal side-effects
[3], the atypical antipsychotic drugs such as risperidone and olanzapine provide
some beneficial effects on negative symptoms and cognitive deficits [4], but they
are inadequate and mild. Prolonged use also results in increased oxidative load [5]
which could lead to cardiovascular disorders, diabetes, and agranulocytosis seen
with clozapine, they also cause moderate to severe weight gain [2, 6–8]. The use of
medicinal plants as complementary remedies for the treatment of psychosis have
become necessary because of their characteristically high chemical diversity, bio-
chemical specificity, and several other properties that make them favorable lead
structures for the treatment of various disorders, including psychosis [9], for
example, Alpinia zerumbet (Pers.) B. L. Burtt (Zingiberaceae) [10], Lonchocarpus
cyanescens (Schumach and Thonn.) Benth. (Fabaceae) [11] etc., which have been
used in the pharmacotherapy of psychosis. Interestingly many of these plants were
studied and found to have lesser side effects e.g. catalepsy [12–15] indicating that
these plants may not cause extrapyramidal side effects in humans.

Medicinal plants are either used as an alternative or in addition to orthodox
medicine [16], users search for a more holistic approach to treatment, others expect
that alternative medicines have less or no side-effects, and many with chronic
mental health problems justifiably feel disappointed by the apparent ineffectiveness
of conventional treatment [17].

3. Review of relevant pathophysiology

Neuropsychiatric Disorders may occur as a result of a number of factors such as
genetic predisposition, lifestyle factors such as substance abuse and recently diet is
also believed to be a factor [18] due to certain observations that associated incidence
of psychotic episodes in neuropsychiatric diseases with poor dietary patterns, such
as a lower intake of omega-3 fatty acids, vegetables, fibers, fruits, vitamins and
minerals [19], all these are substances that can be obtained naturally supporting the
use of natural products in psychosis especially because of the high antioxidant
content of these natural products, since oxidative stress is implicated in psychosis.

4. Secondary metabolites in medicinal plants for psychosis

The discovery of effective plant-based medicinal plants for the treatment of
psychosis is constrained by a need to conclusively identify relevant active constitu-
ents and understand synergies within them and an inability to sufficiently stan-
dardize replicable extracts.

A large number of natural phytochemicals are claimed to have beneficial effects
on the adequate functioning of the human brain [20]. Essentially, metabolites
produce effects on human brain function probably due to the connection between
plant, mammalian biochemistry and molecular functioning. Principally, as a result
of the numerous molecular signaling pathways that are conserved between taxa and
their role in the synthesis of secondary metabolite [21]. Secondly the effects might
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be based on the similarities between the prevalent natural herbivores of plants and
the nervous systems of humans. Therefore, the phytochemicals whose synthesis has
been retained by a process of natural selection and on the basis of their ability to
interact with the CNS of herbivorous or symbiotic insects will also interact with the
human CNS system via the same mechanisms [22]. Some of the significance of
secondary metabolites involve general protective roles (such as antioxidant, ultra
violet (UV) light-absorbing, free radical-scavenging and antiproliferative agents)
and preservation the plant against microorganisms such as bacteria, fungi, and
viruses. More intricate actions involve dictating or modifying the plant’s relation-
ship with more complex organisms [23–25]. This is achieved primarily by their role
of feeding deterrence, consequently, many phytochemicals are bitter and/or toxic
to potential herbivores, with this toxicity often extending to direct interactions with
the herbivore’s central and peripheral nervous systems [26] identified extracts and
constituents from 85 individual medicinal plants that have potential efficacy for
treating psychiatric disorder. Accordingly, secondary metabolites often act as ago-
nists or antagonists of neurotransmitter systems [25, 27] or form structural analogs
of endogenous hormones [28].

Secondary metabolites can be subdivided into many distinct groups base on their
chemical structure and synthetic pathways, furthermore, these groups can be
broadly categorized in terms of the nature of their ecological roles and also their
eventual effects and comparative toxicity in the consuming animal. The phyto-
chemicals are herewith, discussed base on the chemical nature of their alleged active
components. The largest and most widespread of phytochemical groups are the
alkaloids, phenolic compounds and terpenes.

4.1 Alkaloids

Alkaloids are a structurally diverse group of over 12,000 cyclic nitrogen-
containing compounds that are found in over 20% of plant species [29]. The use of
alkaloids for medicinal purposes dates as far back as the Stone Age [20].

The alkaloids are known to be the common poisons, neurotoxins, and traditional
psychedelics for example atropine, scopolamine, and hyoscyamine, from Atropa
Belladonna plant and social drugs such as ephedrine, nicotine, opiates, cocaine, and
caffeine widely consumed for recreational purposes [30]. Despite their posoinous
nature, this group of chemicals also found application in the treatment of
Alzheimer’s Disease, because of their cholinesterase inhibiting effects e.g.
riverstigmine, huperzine, physostigmine, and huperzine [31].

Gentianine is a major alkaloid extracted from Swertia chirata Linn
(Gentianaceae), it was reported to possess antipsychotic activity in experimental
animals by antagonizing amphetamine induced stereotypy [32]. 11-demethoxyre-
serpiline, 10- demethoxyreserpiline, α-yohimbine and reserpiline are alkaloids
isolated from the leaves of Rauwolfia tetraphylla and are found to possess atypical
antipsychotic-like actions [33]. alstonine an indole alkaloid isolated from Picralima
nitida Alstonine was found to possess antipsychotic properties [34, 35].

4.2 Phenolic compounds

Phenolic compounds are universally found across the plant kingdom, with
approximately 10,000 structures identified to date. Phenolics are synthesized from
precursors produced by the phenylpropanoid pathway with the exception of a few
notable compounds. Structurally, they share at least one aromatic hydrocarbon ring
with one or more hydroxyl groups attached [22].
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Phenolic compounds comprise of simple low-molecular weight compounds,
such as the coumarins, simple phenylpropanoids, and benzoic acid derivatives, to
more complex structures such as flavanoids, tannins and stilbenes [22]. These
compounds play an important role in CNS functioning by interacting directly with
neurotransmitter systems. In in vivo models, phenolics enhance cognition through
antagonistic gamma-aminobutyric acid (GABA) receptor binding, with resultant
cholinergic upregulation and exert antidepressant effects via monoamine oxidase
inhibition in the brain, sedative, anxiolytic and antipsychotic effects by binding to
GABA receptors, [36–38]. Flavonoids are widely distributed throughout the plant
kingdom. They are constituents of medicinal plants used as herbal medicines in
traditional medical practice, and are now considered valuable therapeutic agents in
modern medicines [39, 40]. Many studies have reported that flavones modulate
neurotransmission through enhancement of GABA activity in the central nervous
system; which led to the hypothesis that they could exert tranquilizing effects in
behavioral hyperactivity such as schizophrenia [41, 42]. Undeniably, a number of
evidences have implicated the role of altered GABAergic transmission in the patho-
physiology of schizophrenia [43, 44]. Morin a flavonoid isolated from plants was
found to exhibit antipsychotic effects [45].

4.2.1 Tannins

Tannins are a group of plant secondary metabolites that have the ability to tan or
convert animal skin into leather. These compounds are classified as being water
soluble phenolics with the ability to precipitate alkaloids, gelatins, and other pro-
teins. High tannin concentrations are found in nearly every part of many plants,
such as in the bark, wood, leaves, fruit, roots, plant galls, and seed. Tannins may
exert their biological effects in two different ways: as unabsorbables, these are
usually complex structures with binding properties which may produce local effects
in the gastrointestinal tract (antioxidant, radical scavenging, antimicrobial,
antiviral, antimutagenic, and antinutrient effects), or as absorbable, these are usu-
ally low molecular weight structures which are easily absorbed, and produce sys-
temic effects in various organs [46]. Gallic acid, a gallotanin found in many plants
was reported to demonstrate anti-schizophrenic activity primarily due to its anti-
oxidant and anti-inflammatory effects [47]. A novel tannin composition effective in
treating mental diseases such as acute or chronic schizophrenia, was isolated from
Rhubarb (Rhe; Rhi zoma) a kind of crude drug known from the past and has been
frequently used as a Japanese-Chinese medicine [48].

4.2.2 Saponins

Saponins are naturally occurring, but functionally and structurally diverse phy-
tochemicals that are broadly distributed in plants. They are a complex and chemi-
cally varied group of compounds consisting of triterpenoid or steroidal glycones
linked to oligosaccharide moieties. Although there is a scarce documentation on the
antipsychotic potential of saponin, polygalasaponins, a saponin isolated from
Polygalae tenuifolia was reported to possessed antipsychotic effects [49].

4.3 Terpenes

Terpenes are a diverse group of more than 30,000 lipid-soluble compounds.
Their structure includes 1 or more 5-carbon isoprene units, Terpenoids are classified
base on the number of isoprene units they contain; isoprene, which itself is synthe-
sized and released by plants, comprises 1 unit and is classified as a hemiterpene;
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monoterpenes incorporate 2 isoprene units, sesquiterpenes incorporate 3 units,
diterpenes comprise 4 units, sesterpenes include 5 units, triterpenes incorporate
6 units, and tetraterpenes 8 units [22]. Some of the recognized antipsychotic terpe-
noids are myrcene, beta-caryophyllene and limonene. However, these terpenoids
do not only have antipsychotic properties but possess anti-depressant effects due to
the suppression and activation of the cannabinoid receptor 2 [20].

5. Review of medicinal plants for psychosis

Many medicinal plants are in use both in developed and developing countries for
the treatment of psychosis, some of these plants have been studied for their anti-
psychotic properties whereas most of these plants have no scientific backings for
their efficacy. Literature search of the PUBMED and Sciencedirect journals have
documented a number of plants studied for their antipsychotic properties in labo-
ratory animals, however, most of the studies carried out are preliminary, and the
need for further studies to isolate the active constituents, determine the mechanism
of action and conduct clinical trials to verify their efficacy and safety is necessary.
Table 1 gave a list of some of the reviewed antipsychotic plants, their constituents
and probable mechanism of action.

6. Efficacy of natural plants in the treatment of psychosis

Many medicinal plants studied for psychosis were found to have efficacy against
the positive, negative and cognitive deficit of schizophrenia in laboratory animals,
without the disturbing adverse effects seen with conventional antipsychotic drugs.
Even those that are thought to act on the dopamine receptors had minimal or no
cataleptic tendencies. The tendency for these plants to ameliorate the negative
symptoms in schizophrenia, and in some cases also improve psychotic symptoms,
may be owing to the ability of most plants to generally exert anti-inflammatory
effects [71] and given that inflammation is a risk factor in most neuropsychiatric
disorders including schizophrenia [72]. Oxidative stress is also a major factor in
psychosis, plants contain diverse constituents which exhibit antioxidant, and
neuroprotective effects useful in ameliorating psychotic symptoms [67].

Large number of schizophrenic patients fail to respond adequately to the initial
antipsychotic drug treatment necessitating the addition of natural antipsychotic
plants to their treatment regimen. As recently reviewed by Hoenders et al. [73] the
inclusion of traditional medicine or Ayurvedic herbs to antipsychotics, generally
improve the psychopathology of the disease, however, more studies are needed to
conclusively support this finding.

7. Molecular mechanisms of antipsychotic action of medicinal plants

Many medicinal plants have been studied for their antipsychotic properties and
several mechanisms of action have been proposed for their actions. A number of
these plants were believed to act in a similar manner as orthodox medicines but in
most cases without the disturbing adverse effects. Table 1 gave a summary of the
probable antipsychotic mechanism of action of the medicinal plants. Various animal
models are used to investigate the antipsychotic properties of medicinal plants,
some of these models help to determine whether these plants have typical or
atypical antipsychotic like effects.
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Dopaminergic deregulation, hypofunction of NMDA receptors and
GABAergic activity, diminished cholinergic firing, neuroinflammation and
increased oxidative stress has been demonstrated to play a pathophysiological role
in schizophrenia [67].

The dopamine and amphetamine animal models are basically used to study the
typical antipsychotic effects of drugs, their action are similar to the conventional
antipsychotics such as haloperidol, chlorpromazine, fluphenazine and thioridazine.
The stereotypic behavior observed in animals following the administration of apo-
morphine a dopaminergic agonist, are attributed to stimulation of D1 and D2 recep-
tors [74, 75]. Mesolimbic and nigrostriatal dopaminergic pathways play key roles in
the mediation of locomotor activity and stereotyped behavior. Animal models used
for assessing antipsychotic drugs are established on the neurochemical hypothesis
of schizophrenia, which involve largely the neurotransmitters dopamine and gluta-
mate [76]. The antagonism of dopamine D2 receptors in the mesolimbic-
mesocortical system is thought to be the basis of the therapeutic actions of the
antipsychotic drugs, especially those active against hallucinations and delusions
[77]. The dopamine-based models usually employ apomorphine, a direct agonist, or
amphetamine, a drug that increases the release of this neurotransmitter and blocks
its re-uptake.

The term atypical refers to the reduced propensity of the of an agent to cause
undesirable motor side effects, but it is also used to describe agents with a different
pharmacological profile from the typical antipsychotics; several of these newer
antipsychotics improve the negative as well as the positive symptoms [78]. The
atypical antipsychotics are categorized base on their pharmacological properties.
These include serotonin–dopamine antagonists, multi-acting receptor- Targeted
antipsychotics, and dopamine partial agonists. [79]. Examples include clozapine,
quetiapine, risperidone, amisulpride, sertindole, zotepine and aripiprazole. The
dopamine dysregulation with hyperfunction of the mesolimbic dopamine system
was the original tenet theory underlying the basis of schizophrenia [80] and the
earliest animal models were established on the basis of pharmacological manipula-
tion in an endeavor to simulate this feature [81], which respond to agents that affect
primarily the dopaminergic system, but does not demonstrate the negative or cog-
nitive symptoms seen in schizophrenia [82]. In contrast, a widely used animal
model of schizophrenia involves the acute or repeated administration of sub-
anesthetic doses of ketamine [83]. In rodents, N-methyl-Daspartic acid receptor
(NMDAR) blockade induces hyperactivity, stereotypy, deficits in prepulse inhibi-
tion [84], social interaction and memory (Becker and Grecksch [85]), which models
the positive, negative and cognitive symptoms of schizophrenia, respectively [9].
Furthermore, studies have revealed that reactive oxygen species have a significant
role in the pathogenesis of many illnesses, particularly neurological and psychiatric
illnesses. [86] Oxidative stress may be a common pathogenic mechanism underly-
ing many major psychiatric disorders as the brain is relatively susceptible to oxida-
tive damage [87]. Previous study confirmed that oxidative stress damage occurs in
patients with schizophrenia and one possible therapeutic solution is to use antioxi-
dants [88]. Reports from some of the medicinal plants studied that delineate some
of the animal models used and their molecular mechanism of action are highlighted.

7.1 Morinda citrifolia Linn (Rubiaceae)

Morinda citrifolia (noni) is an evergreen tree that grows in open coastline areas
at sea level and in forest regions. Four doses (1, 3, 5, 10 g/kg) of the fruit extract of
noni were administered prior to apomorphine/ amphetamine administration and
observed for climbing behavior and stereotypy. The extract significantly decreased
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the apomorphine-induced cage climbing behavior and climbing time in mice in a
dose dependent manner. Demonstrating the antidopaminergic effect of the plant.
The plant was found to be rich in rutin and scopoletin which might have played a
role in the antipsychotic mechanism [60].

7.2 Securinega virosa (Roxb ex. Willd) Baill

Securinega virosa is a medicinal plant commonly used in Africa in the manage-
ment of epilepsy and other mental illnesses. The antipsychotic prospect of the
residual aqueous fraction of the plant was assessed by means of the apomorphine
induced stereotypic climbing behavior model and the swim induced grooming
model, all in mice. The effect of the fraction on haloperidol-induced catalepsy was
also assessed. The fraction inhibited the grooming behavior and attenuated the
climbing behavior of the mice. These action of S. virosa extract was associated to its
involvement with the dopamine D1 receptor. Therefore, the study confirmed the
antipsychotic potential of S. virosa in traditional medicine [66]. The observed
effects were ascribed to the presence of alkaloid, saponin, flavonoid and tannin in
the leaves.

7.3 Picralima nitida Stampf Th. et H. Dur.

Picralima nitida is the only species of the genus Picralima and it is related to
Hunteria and Pleiocarpa. it belongs to the apocynaceae family. P. nitida has widely
varied applications in West Africa folk medicine. The indole alkaloid alstonine was
identified as the major component of the fruit rind of P. nitida, a plant-based
treatment administered to psychotic patients in Nigeria [34]. Alstonine was given
prior to apomorphine/ amphetamine administration and observed for climbing
behavior and stereotypy, the effect of the alkaloid on haloperidol-induced catalepsy
was also assessed [89]. Further studies of alstonine showed a clear antipsychotic
profile in rodents, closer to atypical than to typical antipsychotics. Apparently,
apomorphine induced stereotypy and amphetamine-induced lethality were signifi-
cantly reduced by alstonine, suggesting a decrease in mesolimbic dopamine,
alstonine reversed haloperidol-induced catalepsy, indicating that nigrostriatal
dopamine transmission is not lessened [89]. Alstonine was found to reduce negative
symptoms, through a mechanism involving 5HT2A,C receptors, and reverses inter-
action deficits induced by MK801 [90]. Further studies by Linck et al. [35] indicated
that alstonine indirectly modified DA receptors, precisely by modifying DA uptake.
This unique mechanism for DA transmission modulation backs the antipsychotic-
like effects of alstonine and is attuned with its behavioral profile in mice and
apparent effects in patients. These findings may signify an innovation in the anti-
psychotic development field [35].

7.4 Panax quinquefolium Linn

Panax quinquefolium is a native plant of North America, but is now cultivated
widely and used in many countries. The plant contains dammarane type
ginsenosides as the major biologically active constituents particularly Rb1, Rd. and
Re ginsenoside saponins [91] which are responsible for most of its bioactive prop-
erties. A graded dose study with P. quinquefolium revealed differential effects
against the ketamine induced hyperactivity in the Digiscan animal activity monitor,
and blocked ketamine induced memory impairment in the passive avoidance para-
digm. In the chronic studies, P. quinquefolium attenuated the ketamine-enhanced
immobility in the forced swim test and did not produce extra-pyramidal side effects
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in bar test and wood block test of catalepsy. These behavioral effects were com-
pared with standard drugs haloperidol and clozapine. P. quinquefolium was also
found to reduced DA and 5-HT content after prolonged treatment. Furthermore,
P. quinquefolium extract reduced acetylcholinesterase activity and nitrate levels,
conversely it increased glutamate levels in hippocampus. Ultimately, the study
revealed that P. quinquefolium possess antipsychotic like properties, which may be
beneficial in predominant negative and cognitive symptoms of schizophrenia [9].

7.5 Spinacia oleracea Linn

Spinacia oleracea commonly known as spinach is endowed with a number of
medicinal properties [92]. Ethnopharmacological studies proposed that Spinacia
oleracea seeds have promising antioxidant, neuroprotective, anti-epileptic, anti-
alzheimer and anti-inflammatory effects [93–95]. The study evaluated the protec-
tive effects of Spinacia oleracea seed extract in an experimental model of ketamine-
induced schizophrenia in mice. Ketamine was used to induce stereotyped psychotic
symptoms in mice. Behavioral studies (locomotor activity, stereotypy, immobility
duration and memory retention) were carried out followed by biochemical, neuro-
chemical and cellular alterations in the brain. Chronic treatment with Spinacia
oleracea seed extract significantly attenuated stereotyped behavioral symptoms in
mice. Biochemical estimations revealed that the extract reduced lipid peroxidation
and restored total brain proteins. Likewise, Spinacia oleracea remarkably reduced
dopamine levels, acetylcholinesterase activity & inflammatory surge serum tumor
necrosis factor (TNF-α) and increased the levels of GABA and reduced glutathione
in mice. The results of the study indicated that the extract could ameliorate
ketamine-induced psychotic symptoms in mice, signifying a protective effect in the
treatment of schizophrenia. Moreover, its protective effect in schizophrenia may be
associated with its regulating effect on dopamine, GABA, acetylcholinesterase
enzymes, glutathione and malondialdehyde levels [67].

7.6 Terminalia macroptera Linn

Terminalia macroptera Guill. & Perr. (Combretaceae) is a medicinal plant used
commonly in Africa. Ethnomedicinal report from Mali mentions the decoction of
leaves of T. macroptera in treatment of epilepsy [96], and anxiolytic effects of T.
macroptera has also been reported by [97]. The study was carried out to investigate
the antipsychotic effects of T. macroptera in an experimental model of ketamine-
induced psychosis in mice. Ketamine and apomorphine were used to induce stereo-
typed psychotic behavioral symptoms in mice. Behavioral studies (stereotype
behavior, locomotor activity, immobility duration and memory retention) were
carried out to investigate the protective effect of the ethyl acetate fraction of T.
macroptera on ketamine-induced psychotic symptoms, repeated treatment with the
ethyl acetate fraction for 7 consecutive days significantly attenuated stereotyped
behavioral symptoms, immobility duration and memory deficit in mice. The study
revealed that T. macroptera could ameliorate psychotic symptoms indicating pro-
tective effects in psychosis. Agent that ameliorate ketamine induced psychotic
symptoms are generally thought to act in a similar manner as atypical antipsy-
chotics [12].

7.7 Crassocephalum bauchiense (Hutch.) Milne-Redh

Crassocephalum bauchiense is a medicinal plant with diverse medicinal uses. The
leaves decoction of C. bauchiense is effective in the treatment of epilepsy, cerebral
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malaria, cerebral deficit, anxiety and behavioral disturbances in mentally retarded
children. Likewise, an aqueous extract of the whole plant is useful in the treatment
of insomnia, psychosis and other central nervous system disorders, [98, 99]. The
antipsychotic effects of C. bauchiense extracts were evaluated using the apomor-
phine animal model of psychosis. The ability of the leaves extracts of C. bauchiense
to modify the duration of akinesia was observed in the catalepsy test. Furthermore,
gamma-aminobutyric acid concentrations in the brain of treated mice were also
estimated. The aqueous extract and the alkaloid fraction of C. bauchiense
attenuated the apomorphine-induced stereotypy and fighting, and had significant
fall of the body temperature. In biochemical experiments, the concentration of the
inhibitory amino acid, gamma-aminobutyric acid, was significantly increased in the
brain of animals treated with the aqueous extract of C. bauchiense. The results
revealed that the antipsychotic and sedative properties of C. bauchiense are
possibly mediated via the blockade of dopamine D-2 receptors and GABAergic
activation [54].

7.8 Alpinia zerumbet (Pers.) Burtt. et Smith

Alpinia zerumbet has important physiological and pharmacological functions,
such as antioxidative [100], anticancer [101], anti-inflammatory [102], and anti-
anxiety [103]. In phytotherapy, A. zerumbet is used to treat neuropsychiatric symp-
toms such as depression, stress and anxiety, but it is only recently that the central
nervous system (CNS) effects of the essential oil from the plant leaves have been
studied [10]. The essential oil of A. zerumbet (50, 100 and 200 mg/kg i.p.) was
administered once to mice to evaluate antipsychotic activity assessed by ketamine-
induced hyperlocomotion, hypnotic activity induced by sodium pentobarbital,
antioxidant effects (determination of lipid peroxidation and GSH levels), as well as
variations in nitric oxide levels (determination of nitrite content). The result
revealed that the extract at doses of 100 and 200 mg/kg prevented ketamine
hyperlocomotion, and at a dose of 200 mg/kg decreased sleep latency, while all
doses increased sleeping time. The in-vitro antioxidant capacity of the oil caused a
reduction in lipid peroxidation and increase in glutathione levels. The extract also
prevented the decrease in nitrite content caused by oxidative stress. The findings
indicate antipsychotic and antioxidant effects of the essential oil of A. zerumbet that
may have promising efficacy for the treatment of schizophrenia [10].

7.9 Albizia zygia (DC.) J.F. Macbr. (Leguminosae)

Albizia zygia is one such plant with numerous medicinal uses. A decoction of the
roots is used for the treatment of insanity [104]. Several compounds including two
novel oleanane-type saponins, zygiaosides A and B, were lately isolated from the
roots of A. zygia [105].

A. zygia effects were assessed against apomorphine-induced cage climbing,
ketamine induced hyperlocomotion, �enhanced immobility, �impaired social
interaction as well as novel object recognition. The propensity of the extract to
induce catalepsy and to attenuate haloperidol-induced catalepsy were also investi-
gated. Findings revealed that A. zygia extract significantly attenuated apomorphine-
induced climbing behavior as well as ketamine-induced hyperlocomotion, immo-
bility and object recognition deficits. Furthermore, the extract had no cataleptic
effect. The root extract of A. zygia therefore exhibited antipsychotic-like activity in
mice with potential to alleviate positive, negative and cognitive symptoms of
schizophrenia [51].
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8. Conclusions

Plants have been the mainstay for the treatment of diseases all over the world
before the development of conventional medicines. The interest in the therapeutic
uses of plants have been revived due to obvious reasons such as their safety,
availability, and affordability as well as their efficacy. Research on medicinal plant
have provided evidences for their use, and further studies in order to isolate the
active constituents and also to test them in clinical studies is important for the
development of new pharmacotherapies for psychosis.
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Chapter 7

Non-pharmacological Therapies  
in Integrative Rehabilitation  
and Physiotherapy
Andrés J. Ursa Herguedas

Abstract

Although pharmacological therapy is a resource to be taken into account in 
rehabilitation medicine and physiotherapy (RMP), a series of therapies, tech-
niques, and empirical practices have been available since time immemorial, some 
with scientific publications, which play an important role in healthcare current 
health worldwide. Some millennials like Traditional Chinese Medicine (TCM) and 
medicinal plants (MP), and other centenarians like Homeopathic Medicine (HM) 
and Osteopathic Medicine (OM). In the twentieth century, numerous medical 
techniques were developed, framed under the term of Biological Medicine in 
Europe such as Antihomotoxic Medicine (AM), Neural Therapy (NT), Catalytic 
Oligotherapy (CO). Throughout the twentieth and twenty-first centuries, the 
wealth of experiences and knowledge on the application of Growth Factors in 
therapeutics, Oxygen-Ozone Therapy, and other related techniques that have 
enriched medical practice has increased. The objective of this chapter is to highlight 
the convenience of incorporating unconventional therapies (UT) techniques with 
scientific evidence into RMP that enjoy efficacy, efficiency, and economic and envi-
ronmental sustainability. It would be desirable to allocate more financial resources 
to continue researching these therapies, implement them in Health Sciences studies 
and continue working to comply with the maxim of medicine that is “primum non 
nocere” (first do no harm).

Keywords: rehabilitation medicine, integrative physiotherapy, unconventional 
therapies, integrative medicine

1. Introduction

RMP, developed from the Hippocratic doctors of the fourth century to C, and 
technically and scientifically perfected to this day, with its holistic, non-organicist, 
and multidisciplinary nature, is a continuation of the process of recovery from 
multiple human conditions, from traumatic to degenerative, at all ages of life. Its 
mechanism of action, which is becoming better known, is based on the tendency 
to spontaneous healing that the organism has (Vis medicatrix naturae of the 
Hippocrats), today explained by the multiple homeostatic mechanisms available to 
the human economy, some of them collected in Table 1.

Rehabilitation medicine, physiotherapy, and the like (speech therapy, occupa-
tional therapy, orthopedics, psychology) have been enriched in recent decades by 
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a series of techniques and methods, with implantation determined according to 
different countries and public or private practice, such as acupuncture, osteopathy 
(joint manipulations), neural therapy, different manual techniques (Cyriax, etc.), 
dry needling, etc., as well as concepts such as Bobath’s or methods such as Perfetti’s 
or Therasuit’s, the aims being an assistance comprehensive customer service and 
functional recovery.

Although it is true that physiotherapy has been gaining in attributions in recent 
years, such as the capacity for diagnosis and treatment, the scheme “the rehabilitat-
ing doctor diagnoses and prescribes and the physiotherapist executes” is still valid.

A legal obstacle for physiotherapists is the limitation in their therapeutic 
actions. Although it varies from country to country, these health professionals are 
generally denied access to the internal environment to introduce substances with 
pharmacological activity. As in other professional groups (Odonto-stomatology, 
podiatry, etc.), they have a limitation in the pharmacological prescription, covering 
a reduced group of drugs.

A good number of physiotherapists, especially those who work on their own in 
the private sphere, knowing about drug iatrogenesis, have adopted unconventional 
therapies (UT), such as phytotherapy, acupuncture, osteopathy, etc., or conven-
tional ones such as diet therapy, in order to facilitate the healing processes.

System/phenomenon Mechanism Function

Neuroendocrine 
regulation

Hypothalamic-pituitary-adrenal/
gonadal axis

Growth menstrual cycle birth. 
lactation, metabolism stress, etc.

Immune system Natural and adaptive Defends against hostile external and 
internal agents

Blood coagulation system Coagulation cascade (12 factors) Prevents spontaneous bleeding Wound 
healing process

Bone regeneration after 
fracture

Remodeling Restitutio ad integrum

HLA system T cells: examine peptides and 
distinguish whether they are self 
or foreign

Recognizes peptides and presents them 
on the surface of antigen-presenting 
cells (macrophages)

Renin-angiotensin-
aldosterone system

Kidney-lung/heart-adrenal Regulates blood pressure

Thermoregulation Hypothalamus Adaptation to the environment

Bicarbonate-carbonic acid 
system

Breathing Maintains pH

Kidney function Nephron Electrolyte and acid-base balance

Endocrine pancreas Insulin-glucagon Glycemic regulation

Food digestion Digestive secretion Nutrient absorption

Gut microbiota Absorption of nutrients, 
synthesis of vitamins, 
production of short-chain fatty 
acids, etc.

Immune, neurotransmitters, etc.

Neuroplasticity Establishment of neural 
connections due to the effect of 
various stimuli

Recovery after brain injuries, 
cerebrovascular accidents, etc.

Table 1. 
Some of the homeostatic systems of the organism (taken from Guyton and Hall’s medical physiology, 2016 and 
completed by A. Ursa) [1].
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This chapter deals with UTs that can contribute to a better response in the field 
of RMP, either by shortening the recovery time, reducing pain, or achieving good 
functionality, enriching their scope of action. Some of these techniques can be used 
in physiotherapy.

2.  Complementary techniques in rehabilitation medicine  
and physiotherapy

2.1 Acupuncture

It is one of the techniques used in Traditional Chinese Medicine (TCM). 
Introduced and disseminated in Europe by Soulié de Morant, French ambassador 
to China in the nineteenth century [2]. The Canon of this discipline is the Nei 
King, written in the time of Emperor Huang Ti around the year 2610 BC. This 
treatise includes the conception of life according to Chinese philosophy, the 
theory of Yin and Yang (the TAO), etc., which is also applied in therapeutics. In 
the doctrinal exposition of the Nei King, collected in the treatise called Sou Wen, 
he talks about the Tch’i (Chi) energy that, circulating through some channels 
(meridians), would fill all the organs of the body with vital energy. The energy 
from the breath, the cosmic, and others would be added to this energy. All these 
approaches lead to the Theory of the Five Elements. At first, they coincided 
with the four elements of the Hippocratic Tradition (water, fire, earth, and air). 
Later, during the reign of Emperor Wou (1122–255 BC), a fifth element was 
added. These five elements would be governed by specific laws forming the Ko 
cycle [3].

The disease in TCM is an alteration of the energy balance, with physical and/or 
mental impairment. By means of certain techniques, the therapist must be able to 
restore the energy balance that results in the restoration of health [3].

Table 2 shows the techniques most used in TCM to restore health, in addition to 
acupuncture.

Technique Procedure Rationale

Moxibustion Combustion of mugwort 
(plant) on specific points

Provides heat to stimulate or inhibit

Diet Therapy Food Yin and Yang Energy balance

Chinese Materia Medica Medicinal plants in capsules, 
tablets, infusion, etc.: minerals, 
etc.

Specific effects

Digitopuncture Massage in certain points Symptomatic relief in acute 
conditions

Auriculomedicine, 
manopuncture, etc.

Puncture of the pinna, hand, 
etc.

Represents the entire organism

Tui Na massage Stimulation of meridians Circulation of Chi

Suction cups A vacuum is created (negative 
pressure)

Decongests in depth

Chi-kung Specific movements with a 
certain speed

Preventive and curative purposes 
through the mobilization of energy

Table 2. 
Techniques most used in TCM (taken from the complete book of Chinese medicine) [4].
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Acupuncture is a physical therapy based on the millenary observation that 
needle puncture in certain areas of the skin lining can lead to the re-establishment 
of certain conditions. Several mechanisms of action have been proposed, one of the 
most investigated being the analgesic effect produced by the release of endogenous 
opioids, already described in the 70s of the twentieth century [5].

In 1979 the World Health Organization (WHO) made public that acupuncture 
was effective in 49 conditions. With the standardization of the STRICTA criteria for 
clinical trials with acupuncture, the indications for chronic painful conditions such 
as headaches, osteoarthritis, low back pain, etc., were reduced [6].

Acupuncture, as a therapy, has its contraindications and side effects. Because of 
this, it is recommended that a health professional apply it.

2.2 Homeopathy (homeopathic medicine)

Although Homeopathic Medicine (HM) is in low hours, it has been used from 
the nineteenth century to the present day.

The law of similarity on which homeopathy is based appears already in the 
Hippocratic writings. In the Renaissance, Paracelsus made his observations on 
the minimum doses, but it was necessary to arrive at its implementation with the 
German physician Samuel Hahnemann (1755–1843). Disappointed by the medi-
cine of the time based on bloodletting and other ineffective and highly iatrogenic 
procedures, he abandoned the medical practice. To continue caring for his large 
family, he had 11 children, since he was fluent in several languages, he dedicated 
himself to translating medical books into other languages. In translating a book by 
Cullen, he called her attention to a procedure that he tried on himself and on his 
family with good results. Encouraged by the successes, he developed and perfected 
the homeopathic method. He compiled his observations in a treatise the organon of 
the art of healing that saw its first edition in 1810. He made numerous disciples and 
spread homeopathy to the rest of Europe, America, and other countries [7].

The procedure for obtaining the homeopathic remedy follows a series of steps 
until the desired dilution is obtained. Its mechanism of action is still unknown. Due 
to this, in recent years a smear campaign has been orchestrated qualifying home-
opathy as pseudoscience.

The truth is that homeopathy is still used throughout the world, its results 
are acceptable – although the demands have been made in clinical trials – it does 
not produce iatrogenesis, its cost is affordable, and its environmental impact is 
acceptable.

Homeopathy should continue to be investigated with its own method since as it 
does not consist of weight doses such as pharmacology, and is individualized treat-
ment, the scientific method for its validation is not always valid.

Possibly the day will come when science and technology have advanced and the 
mechanism of action of this therapy can be unraveled. When requiring a clinical 
diagnosis, the prescription of the homeopathic remedy should be exclusive to the 
doctor. This is not the case in the vast majority of cases, and this could be the reason 
for the smear campaign.

2.3 Osteopathy (osteopathic medicine)

The term Osteopathic medicine (OM) of osteo (bone) and ducks (disease) is 
not a graceful name to name this preventive and therapeutic method, with its own 
diagnostic techniques. Its main field of application is the joints. OM was developed 
in the United States (USA), its pioneer being the physician Andrew Taylor Still 
(1828–1917), who stated its principles [8].
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Still claimed that human diseases originate from problems of the musculoskel-
etal system, and that manual manipulation could solve these problems by taking 
advantage of the body’s self-healing potential [8]. Like many other empiricists, he 
developed this method after his wife and daughters died of meningitis. The rem-
edies of the time were not enough to save their lives.

OM can be considered as an integral medicine that cares for the person in all its 
dimensions, unlike allopathy that fragments the organism into patches. It enhances 
or favors the body’s self-healing processes (the vis medicatrix naturae of the 
Hippocrats) in order to restore homeostasis [8].

OM is based on the knowledge of the anatomy and physiology of tissues and 
organs, biomechanics, as well as the functional/dysfunctional interrelation between 
the different tissues. In the diagnosis and treatment, it uses conventional processes 
and others specific to the method [8]. The WHO and the European Union, the latter 
with the European standard on Osteopathy (UNE-EN 16689) defined the academic, 
professional, scientific, and ethical parameters years ago [8].

The OM is widely disseminated throughout the world. There are countries with 
official studies (USA, England, France, Belgium, Portugal, etc.). Regarding the 
professional figure, there are countries that are taught exclusively to doctors, such 
as Russia. In Italy, they train doctors and physiotherapists respectively in OM. In 
Spain and Latin America, there are OM schools where physiotherapists are taught 
above all [8]. In Australia, the United Kingdom, and New Zealand, non-medical 
osteopaths are regulated by law. In Canada and Germany, both doctors and non-
doctors can practice OM, with the corresponding authorizations. In Spain, the order 
of the Ministry of Science and Innovation CIN/2135/2008, of July 3, established the 
requirements for the verification of official university degrees that would qualify 
for the exercise of the profession of physiotherapist and established osteopathy as 
a subject of the Degree in Physiotherapy. Several Spanish universities offer post-
graduate courses in Osteopathy.

The most prominent OM types are listed in Table 3.
The indications for OM, therefore, are broad and focus on the treatment of spi-

nal pain and diseases, visceral dysfunctions (hiatal hernia, gastroesophageal reflux, 
intestinal transit disorders, etc.), and cranial dysfunctions (neuralgia, migraines, 
dizziness, etc.) [8].

Despite the criticism of OM for its scientific evidence, more and more quality 
publications are being made.

OM meets the appropriate conditions to integrate it into the health systems in 
the near future since it is decisive in musculoskeletal and joint diseases, often with-
out pharmacological intervention, and may contribute to the reduction of health 
costs. It does not require large facilities and is environmentally sustainable.

Good training, whether medical or non-medical, would be desirable, as it has 
indications, contraindications, and the possibility of side effects.

Place of actions Aims/objectives

Structural l Focuses on the spine Restore the musculoskeletal, articular, and 
postural systems

Cranial Nervous system (through the 
mobility of the cranial sutures)

Action on cerebrospinal fluid and circulation

Visceral Organs and viscera Through improved blood flow, obtain a benefit in 
the organ/viscera

Table 3. 
Types of O/MO (taken from the book osteopathy based on evidence).
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2.4 Phytotherapy

The word comes from the Greek – phytós (plant or vegetable) and therapeia 
(therapy). It is the part of the therapy that uses products of plant origin (medicinal 
plants) for the prevention, cure, or relief of certain human conditions.

The WHO defines phytotherapy as the science in charge of studying plant 
products for their subsequent use in the therapy of pathological states [9]. It refers, 
above all, to the empirical use of medicinal plants (MP), with a long tradition in all 
cultures. Phytomedicine, however, involves a transformation of MP into drugs or 
phytopharmaceuticals, after clinical trials in order to guarantee the quality, safety, 
and efficacy [10].

The medicinal use of plants dates back to the mists of time. Used in all great 
civilizations to restore health, the contributions of Ancient Egypt, Greece, and 
Classical Rome stand out. There were no great advances in the Middle Ages until the 
Renaissance, where Paracelsus discovered that the properties of MP lie in the active 
principles [11].

WHO recommends to health authorities that each country include medicinal 
plants in health systems and especially in primary health care [9].

In some countries of the European Union, phytotherapy is applied mainly by 
doctors, although its use is very extensive, and the legislation does not hinder 
anyone who wants to use it. In the United States, only licensed physicians are 
allowed. In general, training on phytotherapy is provided in all countries, although 
their degree of officiality varies: some have specialties for doctors or postgraduate 
programs at the university, as in Germany, Italy, or Spain. In other countries, train-
ing is carried out by non-university entities such as Sweden or Canada [11].

WHO recognizes the importance of medicinal plants in the treatment and 
prevention of multiple diseases [9].

In general, health professionals qualified as primary and specialized care physi-
cians have little knowledge on this subject and, at times, it is a reason for discord 
with patients, since many MPs cause interactions with commonly prescribed 
drugs. Phytotherapy is a resource to consider for multiple reasons: MP is found in 
nature, it is easy to prepare, etc. If we want to obtain better results, we have to go to 
Phytomedicine which, with standardized preparations, backed by clinical studies, 
guarantees quality, safety, and efficacy.

2.5 Neural therapy

The brothers Ferdinand and Walter Huneke, German doctors, in 1928 made 
known to the world of medicine the existence of “unknown distant effects of local 
anesthetics.” Surprising results had been achieved since 1923 by applying procaine 
to certain areas (scars, etc.). Ferdinand Huneke observed in 1940 the so-called 
phenomenon in seconds. By applying a procaine injection in the area of periostitis 
in the context of chronic osteomyelitis in a lower limb, he managed to cure in a 
few seconds a persistent and painful disease in the shoulders that had been treated 
without success with the so-called segment therapy. With this fact, he deduced 
that the states of nervous irritation, called interference fields (IF), located outside 
the metamere can cause and maintain different diseases. By applying procaine, 
these IFs and pathologies that are reluctant to conventional therapies can be 
eliminated [12].

The purpose of Neural Therapy (NT) is to facilitate the self-healing mechanisms 
of the diseased organism through stimuli in specific points/areas that act on the 
autonomic or vegetative nervous system (VNS) [12].
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The scientific bases of NT have their beginnings in the investigations of Pavlov and 
Speransky. Later the contributions of Ricker, Pischinger, and Virchow [12] were decisive.

To understand the neural therapeutic effect, it is necessary to take into account 
the concept of the basic system (BS), described by Pischinger, which is the carrier 
of non-specific defense functions. Its regulatory system is located in the extracel-
lular space and behaves as a functional unit. The whole organism is connected 
through this BS and this also connects with the cells of the parenchyma. In chronic 
diseases, there is a dysfunction of the BS.

BS consists of undifferentiated soft connective tissue cells (reticulocytes or 
fibroblasts), extracellular tissue fluid, capillaries, and nerve terminal vegetative 
fiber plexuses [12].

The levels of integration of VNS, with feedback systems, explain many of the 
effects of NT. Table 4 lists these levels of integration.

Although in NT chemical substances such as procaine or lidocaine are used, in 
very low concentrations, I wanted to introduce this therapy in this chapter since 
there are many advantages it offers to restore health as long as it is applied by an 
experienced therapist.

The “irritations” in the nervous system can be produced by infections, surgical 
interventions, scars, fractures, dental problems, mental trauma, eating disorders, etc. 
These events can generate the conditions for the appearance of certain conditions that 
can manifest locally or remotely, depending on the predispositions of each person. 
The goal of NT is to neutralize these irritations that affect VNS and cause health 
problems. To neutralize these irritations, a local anesthetic is used, one of the most 
common being procaine hydrochloride at a concentration of 0.5 to 1%. This substance 
is used since it has a high electrical potential. Procaine repolarizes and stabilizes 
the cell membrane potential (previously altered) thus allowing the recovery and 
stabilization of VNS. Furthermore, VNS can be acted upon through the cuti-visceral 
sympathetic reflex. Although there are other neural therapies, procaine offers more 
advantages due to its vasodilator effect, short half-life, and low toxicity [12].

The improvement achieved with NT can be immediate (phenomenon in seconds), 
although the most common is the repetition of several sessions until recovery is 
achieved. Although NT can be used in any condition, the fields in which it is most used 
are in the musculoskeletal system and in chronic pain. NT has its indications, contra-
indications, and side effects, so it is advisable to practice it by a health professional 
(medicine, nursing, odonto-stomatology) with experience in the technique. It can be 
used in all ages and for any disease. Physiotherapists cannot use NT but it is important 
for them to know the technique for good coordination within a multidisciplinary 

Level Location Action/effects

Autonomous 
periphery

Basic system (Pischinger) Nonspecific defense

Peripheral-spinal Reflex segment Physical (muscle) and psychic 
(emotions, etc.) levels

Rhombus-
mesencephalic

Medulla, protuberance, reticular 
formation, tectum, etc.

Cardiocirculatory, alertness, muscle 
tone, etc.

Diencephalic Thalamus and hypothalamus Neuro-endocrine coordination

Cortical Limbic system Psychic phenomena in somatic 
pathology

Table 4. 
Integration levels of VNS (taken from the book by L. Fischer, neural therapy according to Huneke, 2012).
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team. NT is therapy with good results, safe and economically and environmentally 
sustainable. It would be desirable to include it in the national health system of the dif-
ferent countries in order to obtain rapid results, reduce iatrogenesis and health costs.

2.6 Homotoxicology (antihomotoxic medicine)

According to the International Academy of Homotoxicology (IAH) 
Antihomotoxic Medicine (AM) is a regulatory therapy devised by the German 
physician Hans-Heinrich Reckeweg (1905–1985). In 1952, he published the theory of 
Homotoxicology based on homeopathic medicine. The foundation of this therapy is 
the fight against homotoxins since they would be the cause of diseases. Reckeweg’s 
goal was to establish a comprehensive perspective of medical science at the time and 
to establish a bridge between conventional and unconventional medicine [13].

According to Reckeweg, all the processes, syndromes, and manifestations that 
we know as diseases are the expression of the body’s fight against toxins and its 
intention to neutralize and excrete them. To achieve this end he uses homeopathic 
products, medicinal plants, organic, and pharmacological products, etc., in vari-
ous homeopathic dilutions to apply them in the phase in which the disease is found 
according to the table of six phases [13].

The “biological cut” is the separation between the cell and the extracellular 
environment [13].

Homotoxicosis would be a pathophysiological state that would originate after the 
action of a homotoxin on cells and tissues. It would manifest itself in a humoral or 
cellular way (see table of the six phases) and can be accompanied by morphological 
changes in the tissues. This state induces defense measures of the organism in order to 
eliminate homotoxins and restore health. To do this, it acts on the extracellular matrix 
(basic system) described by Pischinger (as in Neural Therapy according to Huneke). 
The body, depending on various factors, can achieve this balance by itself. If this is not 
possible, there are several possibilities for action. If we use the principle of opposites 
(anti-inflammatory, etc.) there is the possibility of a progressive vicariation (it would 
evolve to a disease of greater caliber), on the other hand, if we use AM, the advance-
ment of the disease would not occur but the regression (vicariation regressive) [13].

The different components of the antihomotoxic preparations stimulate the 
body’s defense system, through the immune assistance reaction (IAR), this being its 
main mechanism of action. IAR is based on low-dose antigen reactions (D1 to D14). 
When administering antihomotoxic products orally, parenterally, sublingually, 
etc., the nonspecific defense (monocytes/macrophages) acts in interaction with the 
specific one. In areas of dysregulation, especially where there is inflammation, Th3 
cells that secrete cytokines such as the transforming tissue growth factor-beta with 
broad anti-inflammatory effect are attracted [14].

Antihomotoxic preparations must be prescribed in the phase in which the 
patient is, so an appropriate anamnesis and examination will be necessary. 
Sometimes techniques such as autohemotherapy, isotherapeutic (nosodes), etc., are 
used to achieve the objectives. The combined technique of TA with neural therapy 
achieves better results and in less time [13].

AM, well applied, has shown its effectiveness in most pathological processes, 
especially in the area of inflammation. In specialties such as sports medicine, it 
accelerates the healing of injuries and does not produce doping.

2.7 Catalytic oligotherapy

The concept “trace element (trace element)” was first used in 1885 by Gabriel 
Bertrand, who later deduced that trace elements were vital to all cells in minute 
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quantities. The use of trace elements for therapeutic purposes (oligo therapy) began 
in France with the research of Bertrand (nineteenth century) and Jacques Ménétrier 
in the middle of the twentieth century [15].

Jacques Ménétrier (1908–1986) is considered the founder of functional medicine, 
of Catalytic Oligotherapy (CO), and one of the main representatives of field medi-
cine, pioneered by the French scientist Claude Bernard [16]. CO activates a trace 
element present in the body in order to regulate a specific metabolic pathway [17].

Ménétrier classified groups of diseases according to the inherited terrain, their 
receptivity or resistance to certain diseases according to their physical and mental 
behaviors, and defined a series of “terrains” that he called “diathesis.” With his prac-
tice, he demonstrated the relationship of a specific diathesis with one or more trace 
elements that, in case of disease, its administration achieved improvement/recov-
ery, acting on the metabolic pathways of said terrain. Table 5 shows the Ménétrier 
diathesis, behavior, symptoms, and regulatory trace elements [17].

According to Ménétrier, functional diseases present very different and vague 
clinical pictures, with imprecise signs, compared to classic diseases. They do not 
present lesions in radiology, nor alterations in clinical analysis. He affirmed that 
“most diseases do not belong to the sector of true and proper pathology, but they do 
belong to functional diseases, which are simple dysfunctions of the organism and 
that, if they are not corrected at this stage, lead to specific diseases [18].

CO, as it can be used for preventive or curative purposes. The highly diluted and 
ionized preparations are administered. Among the different routes of administra-
tion, the sublingual is one of the most widely used. The dosage is the same for 
all ages. It can be associated with drugs with very few incompatibilities and with 
most complementary therapies (acupuncture, Phytotherapy, etc.). The European 
Medicines Agency, in a review a few years ago, left some diathesics treatments for 
CO out of hand by removing some trace elements for being supposedly “toxic”.

3. Prevention in integrative rehabilitation and physiotherapy (IRP)

A task little known by users of health systems but insisted ad nauseam by IRP 
professionals is the preventive aspect. Users, in general, go to IRP services in case 
of injury and most are unaware of the preventive aspect of IRP in both athletes 
and non-athletes. On the other hand, the WHO has issued a document in 2017 
(Rehabilitation 2030) in which it warns of the need for IRP in the world and that 

Number Diathesis Behavior Clinical Therapeutic

I Arthritic/allergic Morning asthenia. 
Memory impairment. 
Optimistic

Migraines. Allergy. 
Heart disease

Mn I/S

II Hypostenic Fatigue. Pessimistic Respiratory, digestive, 
and skin fragility

Mn-Cu

III Dystonic Morning asthenia 
Difficult to focus. 
Anxiety

Neuro-vegetative 
dystonia. Circulatory 
disorders

Mn-Co

IV Anergic Asthenia. Memory 
disorders Depression

Acute infections 
Rheumatism

Cu-Au-Ag

Maladjustment 
syndrome

Periodic asthenia. 
Depression

Endocrine 
dysfunction

Zn-Cu/
Zn-Ni-Co

Table 5. 
Diathesis according to Ménétrier (taken from Colonques [17]).
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due to the lack of these professionals, the inhabitants of less developed countries 
will be left unprotected. This will lead, posteriori, to higher healthcare costs since 
illnesses and/or injuries have not been detected, assessed, and treated which, if they 
had done so, would have contributed to reducing morbidity and mortality. In devel-
oped countries, the services offered by IRP are not sufficiently valued for various 
reasons. It is not uncommon for a stroke to be included in an IRP program late, due 
to service saturation or other reasons, obtaining worse functional recovery.

According to the WHO, greater access to rehabilitation services is required to 
“ensure healthy lives and promote well-being for all at all ages”. This coincides with 
point 3 of the Sustainable Development Goals (SDG) and specifically SDG 3.8: 
“Achieve universal health coverage, including protection from financial risks, access 
to quality basic medical services and access to safe, effective, quality and affordable 
basic medicines and vaccines…” [19].

The role of rehabilitation is essential for the effective implementation of the 
Global Strategy and Plan of Action on Aging and Health (2016–2020) [20], the 
Plan of Action on Mental Health (2013–2020) [21], and the Framework on people-
centered integrated health services, and as a contribution to the WHO [22].

4. Conclusions

There are approximately one billion people with disabilities on the planet, most 
of whom lack access to medical care and RMP services. Because of this, these people 
have more problems achieving and maintaining an adequate level of autonomy and 
health. The deficit of RMP services hinders inclusion and participation in all aspects 
of life, leading to misery and poverty.

The processes and procedures employed in RMP are intended to allow people 
with disabilities to achieve and maintain an optimal level of physical, sensory, intel-
lectual, psychological, social, and spiritual performance. RMP encompasses a wide 
range of therapeutic possibilities, some with scientific evidence and others with less 
scientific evidence, but widely used by the world population and with wide accep-
tance. The WHO has been recommending for decades that all available therapeutic 
resources should be used and that research is continued for their validation [23].

Persons with disabilities should have access to general medical care and adequate 
RMP services.

The Convention on the Rights of Persons with Disabilities states that countries 
must ensure that persons with disabilities have access to appropriate health services, 
including general health care and RF services, and do not suffer discrimination 
in the provision of health services. WHO actively supports the application of 
the Convention, having ratified it in successive meetings with representatives of 
member countries.
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Chapter 8

An Introduction to Chiropractic 
BioPhysics® (CBP®) Technique: 
A Full Spine Rehabilitation 
Approach to Reducing Spine 
Deformities
Deed E. Harrison and Paul A. Oakley

Abstract

Chiropractic Biophysics® (CBP®) technique is a full-spine and posture correcting 
method that incorporates mathematical principles into a unique approach to treat 
spinal disorders. It considers that the identification of postural rotations and transla-
tions of human postures are first evaluated and compared to the radiographic assess-
ment of the spine alignment. Mirror image® postural positions and movements 
are utilized including spinal extension positions to improve the spine and posture 
towards a normal/ideal alignment. Specifically, corrective exercises, corrective 
traction and chiropractic adjustments are performed encompassing a multimodal 
rehabilitation program with the goal of improving the posture and spine alignment. 
CBP Rehabilitation programs are typically performed in-office with supportive 
at-home measures. Repeat assessment including radiographs are used to quantify 
and monitor structural improvements. CBP technique is an evidence-based approach 
to treat spine deformities and is supported by all forms of clinical evidence includ-
ing systematic literature reviews, randomized controlled trials, non-randomized 
controlled trials, case reports/series as well as is supported by biomechanical posture-
spine coupling validity, radiographic and posture analysis reliability/repeatability 
and use of a validated biomechanical spinal model as the outcome goal of care. CBP 
technique is a proven method to improve pain, disability and quality of life in those 
with structural deformities.

Keywords: spine deformity, structural rehabilitation, traction, exercise, chiropractic

1. Introduction

Chiropractic Biophysics® (CBP®) technique is a full-spine and posture cor-
recting method that incorporates engineering and mathematical principles into a 
unique approach in the treatment of spine disorders [1–5]. CBP technique is best 
described as a ‘structural’ rehabilitation approach as opposed to ‘functional’ reha-
bilitation that typically encompasses physiotherapeutic modalities, stretching and 
exercises to regain function. The goal in structural rehabilitation is to restore the 
spine alignment and posture to as near normal as possible.
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CBP operates on three main premises: 1. There is a normal/ideal static spinal 
configuration; 2. Abnormal alterations of the spine/posture result in abnormal 
function disrupting homeostatic balance; 3. Altered static spine/postural alignment 
results in abnormal dynamics [1]. The contemporary spine literature supports all 
three of these premises (See Section 4). CBP technique has published research on 
many facets of the technique including defining what normal/ideal spine alignment 
is, how to measure spine alignment parameters with reliable and repeatable meth-
ods, how to correct/re-align spinal displacements, and evidence proving correcting 
spine and postural displacements correlates with improvements in pain, disability 
and quality of life (QOL) measures (These studies are detailed later).

Herein, an overview is given of the scientific approach to treating spine disorders 
(i.e. subluxation) by the unique approach of CBP technique. A review will be given of 
the historical beginnings of CBP, rotations and translations of posture, the Harrison 
normal spinal model, radiographic analysis, posture and spinal coupling, the CBP 
protocol, clinical evidence of efficacy as well as the safety of the use of X-rays (The 
term ‘X-rays’ imply the use of plain radiographs throughout this chapter).

2. Historical beginnings

Donald D. Harrison, who had a Master’s degree in Mechanical Engineering and 
a Doctorate degree in Applied Mathematics developed a devote urgency to bring 
contemporary science to chiropractic. In the late 1970s, Harrison was the main 
instructor for the chiropractic technique named ‘Pettibon.’ Dissatisfied with the 
failure to produce spinal correction, he often incorporated his own methods in 
certain cases to better attain spine and posture improvements. It was in the treat-
ment of one particular case (circa 1980) where he discovered that the body must be 
treated using the principles of mathematics; the term ‘mirror image®’ adjusting he 
later coined to describe these new approaches [1].

A 1974 paper by Panjabi et al. describes a Cartesian coordinate system for use in 
the description and study of joint biomechanics (Figure 1) [6]. Harrison was the first 
to apply this system of analysis to upright human posture (Figures 2 and 3). Harrison 
began discovering the rotations and translations of human posture in 1980. During 
the early 1980s, the analysis system evolved to incorporate a full spine analysis of the 

Figure 1. 
A vertebra described in terms of rotations about and translations along the x, y, and z-axes on a cartesian 
coordinate system as proposed by Panjabi (courtesy CBP seminars).
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head, rib cage and pelvis in three-dimensions. The technique methods continued 
to evolve with intellectual contributions from early practitioners of CBP including 
among others, Drs. DeGeorge, Gambale, Pope and Deed Harrison (founder’s son).

One of the unique methods within CBP is the use of ‘extension traction’ to 
restore the normal cervical or lumbar lordosis (Figures 4 and 5). The first cervical 
extension traction was with use of an inclined bench that utilized a camlock and 
pulley system to hyperextend the neck by pulling on the forehead [7]. This is the 
traction used in the first CBP non-randomized controlled clinical trial (nRCT) that 
showed that no traction either by no treatment or only cervical manipulation but no 
traction resulted in no improved alignment, while the traction group (also receiving 
cervical spinal manipulation) achieved improved lordosis [7].

Further development in cervical traction involved the addition of a posterior-
to-anterior (PA) pull through the mid cervical spine with simultaneous exten-
sion and distraction of the head while sitting in a chair, so-called ‘Pope’s 2-way’ 
traction (Figure 4) [8]. A slight modification of this traction involves the use of 
a chin-forehead strap to add weight directly to the patients head as an extension-
compression 2-way traction (Figure 4) [9]. More recently, a cervical extension 

Figure 2. 
If the head, thoracic cage, and pelvis are considered rigid bodies, then the possible rotations in three-dimensions 
are illustrated. Flexion and extension are rotations on the x-axis, axial rotation is about the y-axis, and lateral 
flexion is rotation about the z-axis (courtesy CBP seminars).
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orthotic (Denneroll) has been shown to be effective at increasing cervical lordosis 
(Figure 4).

In the mid 1990s, Deed Harrison helped to develop precision vectors for lum-
bar extension traction (Figure 5), where the first nRCT showing lumbar curve 
restoration was published in the Archives of Physical Medicine and Rehabilitation in 
2002 and concluded: “This new method of lumbar extension traction is the first 
nonsurgical rehabilitative procedure to show increases in lumbar lordosis in chronic 
LBP (low back pain) subjects with hypolordosis” [10]. A lumbar extension orthotic 
device by Denneroll is also used for lumbar extension traction (Figure 5).

Figure 3. 
If the head, thoracic cage, and pelvis are considered rigid bodies, then the possible translations in three-
dimensions are illustrated. Lateral translations occur along the x-axis, vertical translations occur along the 
y-axis, and anterior–posterior translations (protraction-retraction) occurs along the z-axis (courtesy CBP 
seminars).
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Figure 4. 
Cervical extension traction (courtesy CBP seminars).

Figure 5. 
Lumbar extension traction (courtesy CBP seminars).
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CBP technique is one of the most scientifically based posture and spine correcting 
techniques. There are many randomized controlled trials (RCTs), nRCTs, and well over 
100 case reports/series documenting the improvement of diverse spine deformity pat-
terns with concomitant reduction of pain, disability and increased QOL measures [11].

3. Rotations and translations of posture

The main strength of CBP technique is its fundamental underpinnings in 
engineering and mathematics [1]. It is a general theorem that any object can be 
decomposed as a rotation, a translation and a deformation [12]. Acknowledging that 
deformation of living tissues occurs, as in compressing of discs, ligaments, muscles 
etc., we divert attention to rotations and translations of posture. The main masses 
of the body, namely the head, thorax and pelvis can be described in relation to the 
body mass below within a Cartesian coordinate system (Figures 2 and 3). That is, 
the head is described in relation to the thorax, the thorax in relation to the pelvis, 
and the pelvis in relation to the feet [1, 13].

Any rotations or translations of the body masses as seen in neutral posture via 
external observation or internally by X-ray is acknowledged as abnormal. Therefore, 
no offset of the masses equates to the normal postural alignment (i.e. un-subluxated 
position). It is important to note that in the assessment of a patient, it is the presence 
of a rotation or translation in the neutral standing position that is abnormal. When 
Harrison first applied this method of analysis, the treatment became apparent with 
the postural diagnosis. That is, for any rotation or translation apparent in neutral 
standing posture, the opposite position would need to be the treatment as applied 
during exercises, spinal traction or spinal adjustments, as this is the mathematical 
solution, “the exact reversing of the patient’s abnormal posture” [1]. In fact, because 
the soft tissues require a significant magnitude of stress and strains to attempt to cor-
rect the spinal position via mirror image methods, Harrison suggested that postural 
reflections (i.e. ‘mirror image’ adjustments) need to be applied in “twice the negative 
of the translation distances and rotation angles” [1].

It should be noted when Harrison finally developed the full spine analysis of 
rotations and translations of posture in the mid 1980s, he discovered that virtually 

Figure 6. 
Posture image and antero-posterior lumbar radiographs depicting a left lateral thoracic translation (side shift). 
Both patients in the radiographs have a 20 mm left lateral shift of T10 off midline. Left patient has a pure 
left lateral thoracic translation posture, aka ‘pseudo-scoliosis.’ Right patient has a true left lumbar scoliosis 
(vertebral rotation). Green line is vertical; red line highlights patient alignment (courtesy CBP seminars).
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50% of all human movements had never been studied (except forward head 
posture). Thus, the Harrison research group performed several studies to evaluate 
the normal range of motion for several translation postures including lateral head 
and thoracic postures as well as anterior and posterior thoracic translation postures 
(Discussed in Section 6) [2, 3]. Clinically, the spinal coupling patterns as discovered 
to be associated with these common postural positions are of utmost importance in 
the treatment of these spinal disorders.

Importance of the study of these never previously studied translation postures 
can be highlighted in the distinction between true scoliosis and ‘pseudo-scoliosis’ 
(Figure 6) [14] Pseudo-scoliosis is a lateral thoracic translation posture that 
characteristically features little to no vertebral rotation (simple to correct) [15, 16], 
whereas, true scoliosis characteristically features significant vertebral rotation (and 
is typically much more difficult to treat). X-ray screening of the spine is the only 
way to differentiate true scoliosis from pseudo-scoliosis.

As mentioned, the absence of rotations and translations of the body masses in 
standing posture is normal. However, the shape of the spine position, particularly 
in the sagittal plane has traditionally been debated.

4. The Harrison normal spine model

In the mid 1990s to the mid 2000s, the Harrison research team performed a 
series of spine modeling studies of the sagittal spinal curves (Figure 7) [17–24]. To 

Figure 7. 
The Harrison normal sagittal spine model as the path of the posterior longitudinal ligament. The cervical, 
thoracic and lumbar curves are all portions of an elliptical curve having a unique minor-to-major axis ratio. 
The cervical curve is circular meaning the minor and major axes are equal (courtesy CBP seminars).



Complementary Therapies

132

Figure 8. 
Three patients demonstrating dramatically different spine alignment patterns. Left: excessive lumbar 
hyperlordosis, L4 anterolisthesis, and excessive anterior sagittal balance in a mid-aged female with disabling 
low back pain; middle: excessive thoracolumbar kyphosis and early degenerative changes in a mid-aged male; 
right: excessive thoracic hyperkyphosis in a young male with Scheuermann’s disease. Red line is contiguous with 
posterior vertebral body margins; green line represents Harrison normal spinal model (courtesy PAO).

this day, this seminal work serves as the treatment outcome goal (i.e. gold standard) 
for providing structural rehabilitation by CBP methods (Figure 8). In a series of 
systematic studies, elliptical shape modeling of the path of the posterior longitudi-
nal ligament was performed as it could be easily compared to the posterior vertebral 
body margins on X-rays, the same anatomical region used for measuring the sagittal 
spinal curves (i.e. Harrison posterior tangents (Figure 9) [25–28]).

Computer iterations of spine shape modeling were applied to determine the 
best-fit geometric spinal shapes by fitting ellipses of varying minor-to-major axis 
ratios to the digitized data points from the posterior vertebral body corners from 
X-ray samples for each of the three regions of the spine (cervical [17–19], thoracic 
[20, 21], and lumbar spine [22–24]). As shown in Figure 7, the Harrison normal 
spinal model features a circular cervical lordosis, an elliptical thoracic curve featur-
ing greater curvature cephalad with a straightened thoraco-lumbar junction and an 
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elliptical lumbar lordosis showing a greater distal lumbar curvature. The spine is 
assumed to be vertical in the front view.

Although some have attempted to criticize the Harrison normal spinal model, 
it is important to acknowledge that it has been validated in several ways. Simple 
analysis of alignment data on samples of normal, asymptomatic populations have 
been done [17–24]. Comparison studies between normal samples to symptomatic 
samples have been performed [17, 29]. Comparisons between normal samples to 
theoretical ideal models have been done [17, 18, 20, 23]. Statistical differentiation of 
asymptomatic subjects from symptomatic pain group patients based on alignment 
data has been performed [19, 24].

In subsequent biomechanical modeling studies, the Harrison group used a vali-
dated postural loading model to verify that sagittal spinal balance and the sagittal 
curves of the spine are critical biomechanical parameters for maintaining postural 
load balance in healthy subjects [30]. Keller et al. [30] stated “because the pattern of 
[intervertebral disc] IVD postural stresses mirrored the sagittal curvatures and sagittal 
displacement of the spine, a failure of the IVD’s hydrostatic mechanism under these 
sustained loads could occur”. In a similar biomechanical modeling study, Harrison 
et al. determined that anterior sagittal thoracic posture (anterior thorax translation 
relative to the pelvis) resulted in significant increases in disc loads and stresses for all 
vertebral levels below T9 and that the extensor muscle loads required to maintain static 
equilibrium in upright anterior posture increased almost five times that of normal [31]. 
In another study Keller et al. [32] determined that “postural forces are responsible for 
initiation of osteoporotic spinal deformity in elderly subjects”.

The Harrison group also used an elliptical shell model to evaluate the loads and 
bending moments on the cervical vertebrae in varying cervical spine deformity 

Figure 9. 
Harrison posterior tangent method involves lines drawn contiguous with the posterior vertebral body margins. 
Intersegmental as well as regional sagittal curves are easily quantified having a standard error of measurement 
within about 2° (courtesy CBP seminars).
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alignments [33, 34]. They found that in normal lordosis the anterior and posterior 
vertebral body stresses are nearly uniform and minimal, whereas, in cervical 
deformity configurations having kyphosis (S-shape kyphosis high or low, total 
kyphosis), the vertebral body stresses are ‘very large’ and opposite in direction 
compared to normal lordosis [33]. They concluded “This analysis provides the basis 
for the formation of osteophytes (Wolff ’s Law) on the anterior margins of vertebrae 
in kyphotic regions of the sagittal cervical curve. This indicates that any kyphosis is 
an undesirable configuration in the cervical spine” [33]. Anterior head translation 
and a ‘military’ neck also displayed significantly increased vertebral body stresses 
that are reverse in direction from C5-T1 and are also proven to be “undesirable 
configurations in the cervical spine” [34].

5. Radiographic analysis

All radiographs should be taken in the ‘neutral’ standing position with the feet 
positioned with the heels at hips width apart. This is to avoid any induced postural 
deviations due to foot position. Also, to ensure a reproducible neutral (i.e. natural) 
body position, the subject should close their eyes and nod the head back and forth a 
couple times to where the subject should stop in their preferred position and then open 
their eyes while maintaining this adopted stance. Any postural misalignments seen in 
the subject should not be corrected. The lower body mass on the particular view being 
taken should be centered to the bucky. All X-rays should be taken without footwear.

It should be mentioned that the measurement of different sagittal spinal contours 
including regional curves or absolute rotation angles (ARAs) (i.e. cervical/lumbar lor-
dosis; thoracic kyphosis) and intersegmental relative rotation angles (RRAs) between 
adjacent vertebrae can be easily quantified by use of the Harrison posterior tangent 
(HPT) lines (Figure 9) [25–28]. The HPT method is preferred for three main reasons, 
1. The posterior margins of the vertebral bodies are less affected by osteoarthritic 
changes as compared to the anterior margins which makes anatomical measurements 
more reliable and valid; 2. The posterior tangents are contiguous with the slope of 
the spinal curves and represent the first derivative in an engineering analysis and 
therefore, their intersection accurately depicts the sagittal configuration; 3. The HPT 
method has a small standard error of measurement (SEM) of approximately 2° versus 
higher SEMs with the Cobb (4.5–10°) [25–27]. This is why the HPT method is superior 
to other methods of sagittal spine mensuration including the popular Cobb method.

Generally, the global curves are measured as C2-C7, T1-T12, and L1-L5, however 
since the inflection of the cervical lordosis to thoracic kyphosis occurs at T1, some 
clinicians prefer to measure the cervical curve from C1-T1, and the thoracic curve 
from T2-T11 or T3-T10. Anterior sagittal translation distances are simply measured 
by the horizontal displacement offset between comparison vertebrae such as C2-S1, 
C2-C7 or T1, T1-T12, etc.

The anterior-to-posterior (AP) or PA X-rays are taken using the same postural 
positioning. The modified Risser-Ferguson method is employed to measure coronal 
plane alignment (Figure 10) [28]. On the AP/PA cervicothoracic view an upper 
angle is created as the angle between the best fit line of the upper cervical segments 
and intersection with the bite line, and a lower angle is formed between the best fit 
lines of the upper to lower spine segments [28]. The Rz angle is the angle formed 
by a vertical axis line (VAL) drawn from T4 and the lower cervicothoracic best fit 
line. Normal upper angle,  lower angle and Rz cervicothoracic angles are 90°, 0° 
and 0°, respectively. The AP/PA thoracic view may show an angle. The lumbo-
pelvic view has an upper angle, the angle between the best fit line of the upper 
versus lower lumbar segments, and a lower angle, the angle between the best 
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fit line between the lower segments and the horizontal pelvic line [28]. The upper 
angle and lower angle should be 0° and 90°, respectively. Any regional or full-spine 
coronal balance offset (i.e. imbalance) can be easily quantified as the horizontal 
distance between the uppermost segment to the lowermost segment (e.g. C2-T2, 
T1-T12, T12-S1, C2-S1).

6. Posture and spinal coupling

Postural rotations and translations as described by Harrison (Figures 2 and 3) 
are understood as ‘main motions’ and the corresponding spinal displacements to 
accommodate the postural positions are termed ‘coupled motions’ [2, 3, 35–38]. In 
CBP, a considerable clinical significance is placed on the correlation between the 
patient’s three-dimensional postural presentation (posture displacement in terms of 
rotations and translations) and the two-dimensional X-ray coupled motion (spinal 
rotations and translations) [2, 3, 38].

Of prime importance is the appreciation that unless there is buckling, anomalies 
or ligament damage, standing neutral postural rotation and translation displace-
ments of the head or thorax cause the vertebral spinal coupling patterns as seen on 
X-ray. If a patient’s rotations and/or translations of posture ‘match’ the associated 
spinal coupling pattern as expected (i.e. normal coupling), then it is considered an 
‘easy’ or typical case and the intuitive mirror image application of CBP methods 
would apply. When the patient’s rotations and/or translations of posture do not 
match the expected spine coupling pattern (i.e. spinal coupling does not match pos-
tural displacement), then it is considered an atypical case where the clinician needs 
to consider alternative (i.e. more complicated) strategies for spine rehabilitation.

A classic demonstration of the ‘matching’ versus ‘mismatching’ of rotations and 
translations of posture and spine coupling patterns can be illustrated with forward 
head posture, aka, anterior head translation (AHT) (Figure 11). The natural and 
expected spine coupling with a forward translated head posture involves lower cer-
vical spine flexion and upper cervical spine extension. As seen in Figure 11, many 

Figure 10. 
AP radiographic line drawing by modified Risser-Ferguson method.



Complementary Therapies

136

spine different vertebral coupling patterns are possible including hyperlordosis, 
hypolordosis, or kyphosis and accordingly, each cervical configuration requires its 
own unique application of CBP methods for its ideal correction.

These cervical spine patterns have been termed harmonics and their presence can 
only be determined by radiography [2, 39]. Importantly, in CBP treatment approaches, 
each cervical spine coupling pattern (harmonic) requires its own unique treatment 
protocol. This is why many manual therapy approaches (e.g. Mackenzie head retrac-
tions) are inadequate at correcting posture and spine alignment as these are prescribed 
universally (i.e. ‘blackbox treatment’) resulting in many patients receiving treatment 
protocols that are contraindicated. A patient with a hyperlordotic cervical spine should 
never be prescribed neck extension exercises as this would dynamically hyperextend 
the cervical joints. A patient with a complete cervical kyphosis should never be pre-
scribed head retraction exercises as this often ‘buckles’ the spine into further kyphosis.

Also, as mentioned and illustrated in Figure 6, ‘pseudo-scoliosis’ or pure lateral 
translations of the thorax (or head) must be distinguished from true scoliosis by 
examination of the spinal coupling patterns [14]. If there is minimal or no vertebral 
rotation then this represents a typical case requiring CBP mirror image postural 
correction [3]. If there is vertebral rotation then it is considered true scoliosis and a 
completely different application of CBP methods (i.e. non-commutative properties 
of finite rotation angles [40, 41]). Case examples of the special application of CBP 
methods in the treatment of scoliosis is described later.

7. CBP protocol

The CBP patient management protocol [2–4] involves all typical initial patient 
examination procedures including the consultation, examination as well as pain, 
disability and quality of life questionnaires (Figure 12). In addition, CBP treatment 
consideration requires, without exception, a full-spine posture assessment as well 
as full-spine AP and lateral standing radiographs. Posture needs to be either quali-
tatively, but ideally quantitatively assessed as rotations and translations of the head, 
thorax and pelvis in three-dimensions (Figures 2 and 3). The X-rays need to be 
digitized and quantified, ideally with the Harrison posterior tangent method for the 
sagittal images and with the modified Risser-Ferguson on the AP images.

Figure 11. 
Forward head translation as shown in posture and in three unique lateral cervical radiographs. All three 
X-ray images have about 25 mm of forward head translation. Left: hyperlordosis; middle: hypolordosis; right: 
kyphosis. Green line is normal alignment; red line highlights patient alignment.
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As seen in Figure 12, if appropriate, a new patient should be treated for their acute 
pain that is distinct and separate from CBP methods. It is recommended that the acute 
‘pain care’ treatment include spinal manipulation, stretching (e.g. proprioceptive 
neuromuscular facilitation (PNF), Yoga, etc.), heat/ice, soft tissue myofascial therapy 
(e.g. transverse friction, Nimmo-receptor tonus technique, etc.). Once the patient 

Figure 12. 
CBP protocol treatment algorithm.
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experiences some initial pain relief (e.g. 6–12 treatments) they can be re-assessed and 
graduated to CBP structural rehabilitation. The decision to first treat a new patient 
with ‘acute’ pain care is a clinical decision that is mainly for patients that have either 
never seen a chiropractor previously or they have not been previously treated for their 
acute condition. For patients who have received recent previous treatment without 
relief, CBP rehabilitation care is recommended from the start of treatment [2–4].

CBP structural rehabilitation is suggested as either three times per week for 
12-weeks (36 treatments) or four times per week for 9-weeks (36 treatments), 
however, the controlled trial data support treatment blocks of 30–40 treatment 
sessions [7–10, 15, 42–55]. An initial patient who has acute or chronic pains and who 
has not been treated recently or at all for their current spine issue should be treated 
for an initial 6–12 sessions to provide pain relief. After signs of relief have occurred, 
a progress exam should be performed and the patient should be transitioned or 
‘graduated’ to CBP corrective care.

CBP treatment occurs in ‘blocks of care.’ Numerous CBP controlled clinical 
trials (RCTs [43–55] and nRCTs [7–10, 15, 42]) provide evidence for spine altering 
changes to occur in the range of 30–40 treatment sessions; thus, it is the practitio-
ners’ choice to set their protocol within this range (i.e. treatment blocks). The end 
of each ‘block’ of CBP care requires a progress exam which includes all of the typical 
assessment procedures as well as a posture and X-ray assessment. Exam results may 
either dictate the need for further CBP treatment or the recommendation for ‘sup-
portive’ or maintenance care. An initial block of CBP structural rehabilitation will 
include any acute care provided in the first 2–4 weeks. It is always recommended 
that ongoing ‘progress exams’ be performed regularly, at either 4-week or 12 treat-
ment intervals, or as frequently as recommended by each practitioner’s regional 
regulatory board requirements.

CBP does not specifically support ‘long-term’ care plans. However, based on the 
data, an adult typically needs 6-months of corrective care (e.g. 72 treatments over 
6-months at 3x/week) which is an evidence-based recommendation. Although, any 
given patient may require a shorted (i.e. 3-month) or longer treatment program 
based on their initial presenting postural parameters—approximate treatment 
extrapolations can be made by studying Tables 1–3. There is also support for sup-
portive/maintenance care at a frequency of approximately 2×/month [8–10].

8. Clinical evidence of efficacy

As mentioned, CBP technique has an abundance of clinical evidence support-
ing its effectiveness in correcting spine deformity and posture [7–10, 15, 42–55]. 
Recently, systematic reviews have summarized the clinical evidence as reported 
in the published controlled trials on these methods [56, 57]. We summarize the 
evidence here in four parts: cervical lordosis, lumbar lordosis, lateral translation 
(pseudo-scoliosis) postures of the head and thorax, and finally, evolving evidence 
from case reports/series on other important spine deformities including lumbar 
spondylolisthesis, cervical spondylolisthesis, thoracic hyperkyphosis, thoraco-
lumbar junctional kyphosis, thoracic hypokyphosis (straight back syndrome), ante-
rior sagittal balance, lumbar kyphosis (flat back syndrome), lumbar hyperlordosis, 
post-surgical cervical spine fusion and scoliosis.

8.1 Cervical lordosis

A recent systematic review found that of the RCTs and nRCTs on CBP extension 
traction methods, a 12–18° improvement in cervical lordosis can be achieved in 
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10–15 weeks after 30–36 treatment sessions [57]. Most RCTs have used the cervical 
Denneroll [43–47, 49, 50], and the three nRCTs all used different CET methods 
(Table 1) [7–9].

Table 1 shows the improvement in degrees per treatment as well as theoreti-
cal numbers of treatments for various presenting cervical spine subluxations. On 
average, there appears to be just less than a half degree improvement per treatment 
session; obviously, there are patients that will have both more correction and less 
correction than this. Using this estimation as an initial guideline, evidence-based 
treatment numbers can be predicted. For example, a patient presenting with a 
cervical kyphosis of 20° would require over 100 treatments to restore the neck to a 
curve of 35°.

Figures 13 and 14 show the long-term outcomes in patients receiving cervi-
cal extension traction versus comparative groups not receiving the traction. The 
patients restoring lordosis via CBP traction methods show improved cervical align-
ment which is maintained at a years’ follow-up (Figure 13) whereas, comparative 
groups receiving various physiotherapeutic treatments less the extension traction 
do not experience cervical improvement (Figure 13) and also show that any initial 
pain relief regresses back towards baseline levels after the cessation of treatment 
(Figure 14). Patient’s with improved lordosis retain their initial pain relief a year 
later (Figure 14). This is alarming as it shows patients receiving various physio-
therapeutic treatments who do not improve their cervical lordosis (in hypolordotic 
patients) will have a future regression of symptoms post-treatment and may be 
misled by ‘apparent treatment efficacy’ [5, 57].

Figure 13. 
Data from five RCTs demonstrates patients achieving cervical lordosis improvement (via extension traction) 
as well as conventional treatments have lordosis improvements that are sustained for 1 year after stopping 
treatment versus the cervical curve of comparative groups (controls not achieving lordosis improvement) 
remain unaffected by conventional treatments (weighted averages from five RCTs [44, 45, 47, 49, 50]). * 
indicates a significant group difference as specified in each of the five trials; brackets represent weighted 
standard deviation.
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8.2 Lumbar lordosis

A recent systematic review found “Limited but good quality evidence sub-
stantiates that the use of extension traction methods in rehabilitation programs 
definitively increases lumbar hypolordosis” [56]. The authors further stated: 
“Preliminarily, these studies indicate these methods provide longer-term relief to 
patients with low back disorders versus conventional rehabilitation approaches 
tested” [56]. On average, a 7–11° increase in lordosis can be achieved over 
10–12 weeks after 30–36 treatment sessions (Table 2).

It must be mentioned that lumbar extension traction is necessary to increase the 
lumbar lordosis. Importantly, using the data from published trials [10, 53–55], one can 
extrapolate approximate treatment duration (Table 2). As seen, a mild hypolordotic 
lumbar spine of 30° (L1-L5 ARA) may only require 32–48 treatments, whereas, a flat 
lumbar curve would require 127–194 treatments to achieve a normal 40° lordosis.

The same trend as observed in patients receiving cervical lordosis correction 
versus comparative groups not receiving lordosis improvement is seen in the trials 
on the lumbar spine [5, 56]. Lordosis increase in patients receiving lumbar exten-
sion traction is achieved and maintained at 6-months follow-up (Figure 15); these 
patients also retain their initial pain relief whereas, comparative patient groups 
not receiving lordosis improvement (Figure 15) lose their initial pain relief by 
6-months after cessation of treatment (Figure 16). Again, this is alarming and 
shows how active low back treatment, although offering transient pain relief, will 
likely regress after treatment if not receiving concurrent lordosis correction in those 
suffering from hypolordotic-related LBP [5, 56].

8.3 AP head and thorax postures

Coronal plane lateral translations of the head and thorax also referred to as 
‘pseudo-scoliosis’ each has an nRCT published [15, 42] and many case reports 

Figure 14. 
Data from five RCTs demonstrates patients achieving cervical lordosis improvement (via extension traction) as 
well as conventional treatments have pain reductions that are sustained for 1 year after stopping treatment versus 
comparative groups (controls not achieving lordosis improvement) who show a regression (increase) of pain 
intensity towards baseline after stopping treatment (weighted averages from five RCTs [45–47, 49, 50]). * indicates 
a significant group difference as specified in each of the five trials; brackets represent weighted standard deviation.
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Figure 16. 
Data from two RCTs demonstrates patients achieving lumbar lordosis improvement (via extension traction) as 
well as conventional treatments have pain reductions that are sustained for 6-months after stopping treatment 
versus comparative groups (controls not achieving lordosis improvement) who show a regression (increase) 
of pain intensity towards baseline after stopping treatment (weighted averages from two RCTs [53, 54]). 
* indicates a significant group difference as specified in each of the two trials; brackets represent weighted 
standard deviation.

Figure 15. 
Data from two RCTs demonstrates patients achieving lumbar lordosis improvement (via extension traction) 
as well as conventional treatments have lordosis improvements that are sustained for 6-months after stopping 
treatment versus the lumbar curve of comparative groups (controls not achieving lordosis improvement) remain 
unaffected by conventional treatments (weighted averages from two RCTs [53, 54]). * indicates a significant 
group difference as specified in each of the two trials; brackets represent weighted standard deviation.
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demonstrating its reduction [16, 58–63]. As discussed earlier, the differentiation from 
true scoliosis is that the involved vertebrae have minimal to no rotation, whereas, 
true scoliosis has substantial vertebral rotation (Figure 6). Also, the spinal coupling 
pattern of a laterally translated body mass (head or thorax) will demonstrate the 
lower involved spinal region to laterally flex towards the side of the translation and 
the upper involved spinal region to laterally flex back towards the vertical [35, 36].

Based on the data, a laterally translated body mass can be reduced about 7–8 mm 
after about 35 treatments. On average, correction of a laterally translated head or 
thorax can be corrected at about 0.2 mm per treatment, or about 1 mm per five 
treatments. Extrapolations of treatment numbers to patient subluxation presenta-
tion are shown in Table 3. From the data in each of the nRCTs, an approximate 
50% reduction of the initial laterally translated head and thorax postures occurred; 
therefore, an average patient having an approximate 15 mm translation posture 
(head or rib cage) requires 6-months of corrective care (approximately 72 treat-
ments). It must also be mentioned that many case reports have demonstrated larger 
lateral translation postural corrections/reductions with CBP methods in similar 
time frames [16, 58–63], thus, these serve as approximate treatment extrapolations.

8.4 Other spine deformities

It is known that the science for manual therapies is lacking [64]. Therefore, 
lesser forms of evidence must be considered when evaluating various treatment 
approaches used to treat various spinal conditions by manual therapists [65, 66]; 
this includes treatment utilizing CBP methods. We now highlight more recent case 
studies and series showing structural spinal correction for a variety of relatively 
common disorders.

8.4.1 Lumbar spondylolisthesis

Fedorchuk et al. [67] reported on an 11 mm reduction (13.3–2.4 mm) of an L4 
anterolisthesis in a 69-year old suffering from LBP and leg cramping. Pain relief was 
achieved after 60 treatments over 45 weeks. This was the first documented report 
of a reduction of a Grade 2 lumbar spondylolisthesis by CBP methods, as well as any 
other non-surgical method.

Oakley and Harrison reported on the reduction of multiple retrolistheses from 
L1-L4 ranging from 4.5 to 5.9 mm in a 32-year old male with LBP [68]. These were 
all reduced to within normal (<4.5 mm) after approximately 36 treatments over 
14-weeks. A 13-month follow-up indicated the patient remained well and reported 
no back pain and the corrections had remained stable.

Fedorchuk et al. [69] reported on the reduction of L1 (−6.6 to −1.7 mm) and L2 
(−6.1 to −2.0 mm) retrolistheses and an L5 anterolisthesis (+6.8 to −2.5 mm) in a 
63-year old female bodybuilder with severe LBP and osteoarthritis. Thirty treatments 
were given over 10-weeks which resulted in normalizing all spondylolistheses as well 
as a dramatic reduction in pain and an ability to leg press 60 more pounds in the gym.

Fedorchuk et al. reported the complete reduction of an L3 retrolisthesis and 
L4 anterolisthesis after 50 treatments over a 7-month period [70]. The patient was 
57-years old with severe LBP and sciatica. The L3 retrolisthesis reduced from −5.3  
to −1.7 and the L4 anterolisthesis reduced from +5.4 to +1.0 mm. After treatment 
the patient was able to return to playing hockey and experienced full resolution  
of the back pain which had forced him to retire from sport. A 1-year follow-up 
showed the patient had remained well and maintained the corrections.
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8.4.2 Cervical spondylolisthesis

Recently, Fedorchuk et al. present a case series of eight female patients with 
concomitant cervical hypolordosis, forward head translation and spondylolistheses 
[71]. All were in motor vehicle collisions, each having at least one, and at most 
four simultaneous cervical vertebral spondylolistheses ranging in magnitude from 
>2 mm up to 4.5 mm. All cases experienced a reduction in translational offset of 
the spondylolistheses, and increase in cervical lordosis and a decrease in forward 
head translation as well as an increase in spinal canal diameter at the location of 
the spondylolisthesis after 30 treatment sessions that included cervical extension 
traction over a duration of 12-weeks. On average, the spondylolistheses reduced by 
2.6 mm and there was an average drop in neck disability by 30%.

In another case, Fedorchuk et al. presented a single case of a 52-year old with 
chronic neck pain [72]. The patient had a C4 anterolisthesis of 2.4 mm which 
was reduced to 0.7 mm as well as an increase in cervical lordosis and reduction in 
forward head translation after 30 treatments over 12-weeks. The patient reported a 
resolution of their neck pain and stiffness.

8.4.3 Thoracic hyperkyphosis

Thoracic hyperkyphosis is a relatively common subluxation pattern in the aging. 
Although there is one RCT on CBP methods showing reduction of the deformity, 
it is yet to be formally published [52]. A systematic review of CBP methods used to 
reduce thoracic hyperkyphosis was published [73] and summarized the outcomes 
of several case reports and series [74–79]. In Table 2 of the Oakley and Harrison 
review an average 12° reduction in thoracic kyphosis occurred after 32 treatments 
over 14.5 weeks from a total of 17 patients [52]. The improved posture correlated 
with reduced pain, disability and improved QOL [52]. Figures 17 and 18 show vari-
ous CBP mirror image spinal exercises and traction, respectively.

8.4.4 Thoracolumbar junctional kyphosis

Thoracolumbar kyphosis is the forward angled spine at the junction of the 
thoracic and lumbar spine and is associated with chronic LBP (CLBP). Gubbels et al. 

Figure 17. 
CBP recommended mirror image exercises for patients with thoracic hyper-kyphosis.
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presented a case of the minimization of pain in a 16-year old female after a 22° reduc-
tion of thoracolumbar kyphosis, a 48 mm reduction of posterior sagittal balance, an 
11° increase in lumbar lordosis and a 10° increase in sacral inclination [80]. Twenty-
four in office treatments were given over an 8-week period with daily home traction 
resulting in a minimization of back pains.

8.4.5 Thoracic hypokyphosis (straight back syndrome)

Thoracic spine hypolordosis is termed straight back syndrome (SBS) and is 
associated with back pains and exertional dyspnea. Fortner et al. [81] reported on 
an 18-year old male suffering from back pains and exertional dyspnea. Twenty-four 
treatments over a 9-week period resulted in a 15° increase in thoracic kyphosis, a 
decrease in pain and improved exertional dyspnea symptoms. A 4-month follow-up 
showed the patient remained well.

Betz et al. [82] reported the improvement in a 19-year old male who suffered 
from exertional dyspnea and back pain. Over 12-weeks a 14° increase in thoracic 
curve was achieved resulting in relief of exertional dyspnea and pain, as well as 
increases in both the antero-posterior thoracic diameter and the ratio of antero-pos-
terior to transthoracic diameter, both measures critical to the wellbeing of patients 
with SBS. A 2.75-year follow-up showed the patient remained well.

Fedorchuk et al. [83] reported on a 13° increased thoracic curve in a 26-year 
old male with back pains and type 1 diabetes. Treatment over 7-weeks included 36 
sessions. Back pains reduced and importantly, there was also improvement in blood 
glucose immediately following the onset of each visit. An improvement in blood 
glucose averages, percentage of time of blood glucose in a healthy target range, and 
glycosylated hemoglobin occurred and the patient was able to reduce their basal 
insulin need by approximately half after the 7-weeks of care.

Mitchel et al. [84] reported a 10° increase in thoracic curve over 16-weeks in a 
33-year old male suffering from exertional dyspnea and back pains. The measured 
lung capacity improved by 2L, the back pain diminished and the exertional dyspnea 
resolved. A 7-month follow-up indicated the patient remained well.

8.4.6 Anterior sagittal balance

Anterior sagittal balance (ASB) is the forward displacement of the upper body 
over the pelvis. Haas et al. reported on the dramatic 110 mm reduction in ASB in 

Figure 18. 
CBP mirror image traction for patients with thoracic hyper-kyphosis.
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an 87-year old female with CLBP and sciatica [85]. Treatment consisted of 24 in 
office sessions over an 8-week period. The patient achieved a dramatic reduction of 
symptoms, improvements in flexibility and orthopedic testing.

Anderson et al. [86] reported on a 91 mm reduction in ASB in a 59-year old male 
patient suffering from a variety of symptoms associated with Parkinson’s disease. Initial 
treatment involved 38 treatments over 5 months. The patient experienced significant 
improvements in multiple postural parameters, gait, balance, hand tremors, low back 
and knee pains and SF-36 values. A 21-month follow-up showed the patient remained 
essentially well and most of the initial postural improvements were maintained.

8.4.7 Lumbar kyphosis (flat back syndrome)

Flat back syndrome (FBS) is the anterior translation of the upper body and gross 
loss (or kyphosis) of the lumbar spine and is associated with high pain and disability. 
In a case series, Harrison and Oakley describe the significant restoration of lumbar 
lordosis in two patients suffering from debilitating CLBP from flat back syndrome 
[87]. One patient had a 50° lordosis improvement in 100 treatments over 20 weeks, 
the other had a 26° lordosis improvement in 70 treatments over 16.5 weeks. In the 
discussion section of the report, it was calculated that the treatment costs of the 
patients receiving CBP treatment versus the projected costs for the surgical proce-
dures recommended to the two patients equated to only 1–8%; the authors stated “at 
first 70 or 100 treatments may be criticized as ‘over-treatment,’ however, considering 
the overall cost-effectiveness and positive patient outcomes, it certainly is not” [87].

8.4.8 Lumbar hyperlordosis

Although lumbar hypolordosis is the most common lumbar misalignment in those 
presenting with chronic LBP [10], lumbar hyperlordosis is also seen clinically. CBP 
methods can be directed at decreasing lumbar lordosis and its typically associated 
anteriorly rotated pelvis. In a recent case, Oakley et al. [88] presented a case demon-
strating the relief of CLBP and hip pains after an 8° reduction in lumbar hyperlor-
dosis, a 5° reduction in pelvic tilt and an accompanying 17 mm reduction of forward 
sagittal balance. This occurred over a period of 13 months and 73 total treatments.

8.4.9 Post-surgical cervical spine fusion

Post-surgical cervical spine intervertebral fusion is not a common finding in clini-
cal practice however, it is occasionally encountered. Many of these patients continue 
to suffer years after the intervention. Harrison et al. [89] presented a case showing 
improvement in sagittal postural parameters which corresponded with improved 
clinical outcome in a 52-year old male. Over a 6-month period, a 6° increase in cervical 
lordosis was achieved as well as a 13 mm reduction in anterior head translation (AHT). 
These improvements were maintained at a 2.5-year follow-up.

Fedorchuk et al. [90] also presented a successful outcome in a 43-year old with 
a C5-6 intersegmental fusion. After 36 treatments over 3-months, there was a 13° 
increase in cervical lordosis, a 9 mm decrease in AHT and a 5 mm reduction in 
lateral head translation.

8.4.10 Scoliosis

Although too large of a topic to address in this chapter, CBP technique has a 
unique approach in the treatment of scoliosis [3]. CBP methods incorporates the 
‘non-commutative property of finite rotation angles under addition’ to ascertain 
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the order of postural movements to be prescribed in the mirror image treatment of 
this disorder. Harrison and Oakley described reductions in curve magnitude in five 
lumbar or thoracolumbar scoliosis patients ranging from 5° to 24° after 18–84 treat-
ments [40]. All patients were female and ranged in age from 19 to 45 years.

Haggard et al. reported a 19° reduction in a thoracolumbar curve in a 15-year old 
female patient after 24 office treatments over 15-weeks. The patient also performed 
45 at home spine blocking sessions as prescribed by the attending chiropractor [41]. 
The patients LBP and headaches were dramatically improved, and the curve was 
reduced to 8°.

9. Use of X-ray

Use of X-ray for spine analysis is essential for treating spine deformities, includ-
ing with CBP technique methods. Historically, there has been concerns of carcino-
genicity associated with X-ray use. Recently, however, new evidence has come to 
light showing that anti-X-ray sentiment stemming from the supposed carcinogenic-
ity is based on flawed science [91–93]. The bottom line is the linear no-threshold 
(LNT) model used to support radiation risk analysis is not scientific as it is not 
consistent with current radiobiological data [94–98].

X-rays and CT scans deliver low-dose radiation doses (<200 mGy), and because of 
this they cannot cause cancer. This is because low-dose (versus high-dose) radiation 
exposures stimulate the adaptive repair systems of the body to repair any damage done 
[99–101]. Although this topic is important, it is a much larger issue than the scope of 
this chapter but many recent reviews have found that X-rays (and CT scans) are not 
harmful. In fact, after a substantial and critical review of higher quality studies on 
radiation exposure, Schultz et al. concluded: “The evidence suggests that exposure to 
multiple CT scans and other sources of low-dose radiation with a cumulative dose up to 
100 mSv (approximately 10 scans), and possibly as high as 200 mSv (approximately 20 
scans), does not increase cancer risk.” Thus, there should be no hesitation or misun-
derstanding surrounding X-ray risks. Doctors and patients need to become updated on 
X-ray safety and not succumb to the traditional carcinogenicity misinformation.

10. Conclusion

CBP technique is a well-studied approach to the structural improvement of 
spinal disorders. Many spinal disorders with associated pain and functional syn-
dromes have either well characterized or evolving evidence for their treatment by 
the mirror image approach that underpins CBP methods. The correlation of the 
spine alignment and postural rotations and translations of posture are of critical 
importance and unique in the CBP approach.
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Abstract

Women with breast cancer face a diversity of physical, psychological, and social 
changes that affect their health and well-being across the different stages of the can-
cer journey, including treatment and survival. Moreover, breast cancer often results 
in greater distress than any other neoplasm, challenging women’s body, identity, 
and quality of life. Given the multiplicity of mind–body related problems that may 
confront women with breast cancer, psychomotor therapy is a valuable therapeutic 
approach for these women. This chapter presents a framework based on psycho-
logical and neurobiological research to understand how a mind–body approach as 
psychomotor therapy improves cancer-related symptoms, readjusts body schema, 
body image and identity, thus contributing to women with breast cancer’s health 
and well-being. Two intervention programs, uniquely designed as a complementary 
approach of medical care for women in the treatment and survival phases, are also 
described. The impact of these programs on health and quality of life indicators of 
women with breast cancer are also presented.

Keywords: mind–body, oncology, psychomotricity, body image, health,  
quality of life

1. Introduction

Breast cancer is the most prevalent malignancy and is also the most common 
cause of death in women. In 2020 around 2.3 million cases were diagnosed, there 
were 7.8 million women alive with a breast cancer diagnosis made in the last 5 years 
and 685 thousand estimated deaths [1]. The rates of curative treatment and overall 
survival have also been increasing, and the prognosis has been improving [2]. 
Nevertheless, diagnosis and multiple treatments come with short- and long-term 
adverse physical and psychological effects that affect the quality of life of patients 
and survivors [3, 4].

Either present or absent, the breast is a significantly visual body part [5]. The 
breast is also a highly symbolic organ associated with motherhood, femininity, and 
self-image. These symbols evoke dimensions that range from nutrition to eroti-
cism across multiple cultures [6]. Therefore, the diagnosis of breast cancer has a 
profound physical and psychosocial impact on women. That is, an attack on the 
integrity of the woman’s breast is more than a physical attack, but also an attack to 
the femininity symbol, bearing a notable intimate, social and cultural significance 
[6] and impacting socio-emotional well-being [7].
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Going through the entire post-diagnostic and therapeutic period often implies 
taking a transformative journey through a suspended femininity, lived in a differ-
ent body. The concept of body goes beyond its physical dimension and should be 
replaced by the concept of corporeality, which is related to an existential perspec-
tive of the body, that encompasses multiple dimensions of the human being, such 
as the physical body, the mental and the spiritual dimension [8]. Merleau Ponty’s 
model allows a perspective on the person beyond the ‘biomedical’ perspective 
or even the ‘psychological’ perspective. The body itself, the sick body in breast 
cancer, is considered a space of existence where many dynamics intersect and are 
experienced: internal and external, past and present, anticipated and bereaved, 
accompanied and lonely. Hence, breast cancer should be considered from a holistic 
perspective, enabling the connection of the different mind–body dimensions. Such 
an integrative approach will result in integrated interventions that allow women 
with breast cancer to rediscover and rebuild themselves in this new body through-
out a transformative journey.

2. Breast cancer: a challenge to women’s body, identity and quality of life

Breast cancer treatment often involves several long-term interventions. 
Typically, it involves a surgery (mastectomy or lumpectomy), followed by addi-
tional therapies that may include chemotherapy alone or in combination, radio-
therapy and hormone therapy. These treatments lead to several side effects such as 
changes or loss of one or both breasts, visible scars, hair, eyebrows and eyelashes 
loss, lymphedema, increased body weight and difficulty getting used to prostheses 
[9, 10]. Therefore, the various dimensions of the body are affected in its functional-
ity and shape (or disshape). Besides, the imminence of a terminus of that body is a 
constant. Henceforth, survivors tend to be hypervigilant of their bodily sensations, 
which is even more intense before the routine exams due to the fear of cancer recur-
rence [11]. All the treatments and associated effects significantly impact women 
with breast cancer’s body schema and body image [3, 12, 13]. In breast cancer, all 
cognitive survival schemes and bodily schemes interact in a complex way through-
out the process of adjustment to the disease and the survival phase [14].

Body image is considered as the mental image of the body, the subjective percep-
tion of one’s physical and appearance, health status, normal bodily functioning and 
sexuality [15]. Body image is also related to other dynamic elements, such as the 
subjective perspective of one’s opening or distancing to others, the dimensions of 
tension/relaxation, activity/passivity and to the perception of femininity/mascu-
linity [16]. Considering the context of a potentially deadly disease and associated 
decreased vital energy, loss or change of body and role in family, social and profes-
sional milieus, breast cancer is, therefore, a real test to one’s body image, which is 
itself the foundation of identity. In fact, research shows that 77% of women with 
breast cancer have body image disturbances that persist beyond cancer treatments 
and reconstructive surgeries [10]. These disturbances are even more significant in 
women undergoing more radical surgeries. For example, six months after a mas-
tectomy, only 63% of the women feel comfortable when fully clothed, and 21% feel 
comfortable when unclothed [14].

The body image disturbances and the organic factors (e.g., decreased sexual 
desire) associated to breast cancer have a significant impact on intimate relation-
ships [3] and sexuality itself [17]. It is important to note that sexuality goes beyond 
sexual activity but mostly to intimacy. It is related to the experience of an interior-
ity expressed to the other in a corporeal dimension, involving the real body and 
the imaginary body. The surgery often brings psychological distress accompanied 
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by a feeling of emotional rupture that extends to the intimate relationship with 
the partner. Moreover, the various effects of chemotherapy (e.g., fatigue, weight 
changes, alopecia) also impact sexual health and intimate relationships. Also, hor-
mone therapy, which often extends throughout time (5 or 10 years), is responsible 
for profound changes in sexual desire. In fact, high rates of sexual disturbances 
have been reported in women’s breast cancer: around 70% of sexual dysfunctions 
and 30% of other sexual complaints throughout the treatment and the survival 
phases [18].

Moreover, the uncertainty, fear, pain, fatigue, discomfort, sleep disturbances 
and cognitive impairment associated with a breast cancer diagnosis and treatment 
result in anxiety and depressive symptoms [19, 20]. These mental health symptoms 
are common at diagnosis and often become more intense with treatment burden 
and in the survival phase [21–23] and may affect the treatment, especially regard-
ing compliance with treatment protocols, follow-up exams, and social and family 
routines [24].

In this pathway, it is also important to consider stress. From the diagnosis to the 
survival phase, stress is prevalent [25, 26]. Despite the low prevalence of post-
traumatic stress disorder [27, 28], clinically significant symptoms are relatively 
common, and the diagnosis and the treatment are often experienced as traumatic 
[28, 29]. Although stress is an adaptive response of the body to internal or/and 
external challenges, prolonged exposure to stress conditions, such as a breast cancer 
diagnosis and/or associated treatment, leads to neuroendocrine dysregulations and 
immune dysfunctions [30]. Moreover, chronic stress can also affect behavioral pro-
cesses and pathways involved in cancer progression [31] and block health-protective 
behaviors, such as adherence to treatments [22].

Finally, the adverse effects described above regarding physical and emotional 
wellbeing, along with the difficulties on social functioning [32], compromise the 
quality of life both in the treatment phase and in the survival phase [10, 33].

Either in the diagnosis, the treatment or the survival phase, the experience 
of a body limited by fatigue, pain, or even of a new/different/foreign body (i.e., 
with a prosthesis) involves mourning the previous body and readjusting the body 
scheme and the body image. Besides, all the changes associated with women’s 
breast cancer are deeply rooted in a painful corporeality that embraces an interior-
ity threatened by its continuity, visibility, and wellbeing. Therefore, dealing with 
breast cancer implies an internal and external recognition and readaptation to the 
new body and an internal symbolic reorganization of the female, intimate, and 
social identity [34].

3.  The importance of body-oriented interventions for women with 
breast cancer

Treating women with breast cancer requires a multidimensional and continued 
approach throughout the various phases. In the first phase - the announcement of 
the diagnosis - it is essential to understand how the woman is experiencing her own 
body, helping her to locate vulnerabilities, disharmonies and difficult emotions and 
identify their origins. Therefore, a place for self-expression (verbal or non-verbal) 
supported and validated by a present and non-judgmental therapist is paramount. 
It is also crucial to support the discovery and the exploration of a new, more fragile, 
and less genitalized physical intimacy, preserving sensitive physical contact at the 
level of caresses and words. Besides, monitoring the maintenance of an adapted 
physical activity and encouraging relaxation and body care is also critical at this 
stressful phase [34, 35].
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The second phase – treatments – is highly remarkable at the corporeal dimen-
sion. As mentioned before, in this phase, significant changes are felt at the experi-
ence of the real body (internal and external sensations) and the imaginary body 
(representations). Regarding the real body, it is important to minimize the impact 
of these physical (e.g., fatigue, physical discomfort) and esthetic changes. However, 
it is also essential to help them observe and relate to this “new” body, especially 
discovering good sensations in the body under attack. As in the previous phase, it 
is crucial to encourage and validate women’s self-expression of the suffering and 
frustrations of this phase.

The perspective of being therapeutically supported should continue throughout 
the survival phase. In this phase, it is essential to support women to experience their 
bodies as autonomous, active, and relational, therefore fostering their self-esteem.

In all phases, it is essential to promote a positive experience of the body, so 
women with breast cancer can rediscover and reinvest in their bodies as a place of 
safety and pleasure. In this context, body-oriented interventions play a decisive role 
as they allow listening and observing bodily sensations as a starting and connecting 
point with the inner life.

The implementation of body-oriented interventions as complementary to 
cancer treatment has increased significantly, reflecting the growing interest in 
complementing medical treatment with other non-pharmacological approaches 
[36]. These interventions are reported to promote a better adaptation to the disease, 
the body and its new characteristics [37], contributing to symptoms’ control and 
improving health status and quality of life [38].

Based on the body–mind relationship, psychomotor therapy is a body-oriented 
therapy that uses the body as the primary mediator to promote health and well-
being. In psychomotor therapy, the body in movement and in relation supports 
sensory and psychic integration processes. Through various bodily mediations such 
as relaxation, therapeutic touch, play, body and artistic expression, psychomo-
tor therapy helps the person feel, think, use and accommodate his/her body as a 
central platform of his/her emotions and inner life. This chapter focus two of these 
approaches implemented at different stages of breast cancer: psychomotor touch-
massage regarding the treatment phase and psychomotor relaxation concerning the 
survival phase.

3.1 Psychomotor touch-massage

The therapeutic aims of psychomotor therapy go beyond bodily functionality 
and include developing the individual’s bodily and psychic identity [39]. Therefore, 
psychomotor touch is more than a mechanical and segmented functional action, 
seeking to improve the body’s functionality and relief physical pain. In psychomo-
tor therapy, the physical, emotional, symbolic, and unconscious dimensions of 
touch are also considered. Hence, psychomotor touch also seeks to improve body 
schema and body image and relief emotional pain. The primary intention is, 
through touch, to communicate to the person that he/she is important, that his/her 
pain and fears are recognized and that there is a person, a therapist, who is inter-
ested in providing him/her sensations of relief and well-being. Thus, psychomotor 
touch offers an opportunity of feeling and integrating the pleasure of touch, the 
pleasure of being touched by someone who is interested (who invests) and who 
takes care of him/her [40].

Among a diversity of touch techniques, psychomotor touch-massage has proved 
to be an important complementary therapeutic approach to breast cancer treat-
ment. The psychomotor massage-touch consists of a slow and gentle touch that 
conveys an embracing and structuring contact. The person is dressed, usually in 
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a prone position with eyes closed. Touch is accompanied by passive mobilizations 
and micro-stretching of all body segments, emphasizing the extremities (finger 
and toes) and joints. Except for the erogenous zones, the whole body is mobilized, 
starting with the upper limbs, lower limbs, and the head. Respect for each person’s 
body and personal space is a priority, and therefore the methodology is flexible. It is 
the method that adapts to the person and not the other way around. As the person 
relaxes, breathing and or stretching movements can be added, allowing for a more 
profound release of tension, and redirecting the person’s attention to bodily sensa-
tions. Finally, a dialog about the sensory experience, the emotions and ideas derived 
during the psychomotor touch-massage is established [40].

As mentioned above, the treatment phase is a moment of suffering and lone-
liness, where the body is attacked from the outside and the inside. The gentil 
embracement and support provided by the psychomotor touch-massage is therefore 
particularly important in the treatment phase. It gives a pleasurable sensory experi-
ence, a pleasure experienced with another, and a communication, essentially on the 
non-verbal level, which secures and contains. The suffering body is thus supported, 
relieved, validated and revalued by the other. On the other hand, the support and 
balance provided by the touch provide a maternalization, as an internal momentum 
supported by the attentive, available and supporting presence of the therapist.

A program of psychomotor touch-massage was implemented with women with 
breast cancer during the treatment phase. The program involved two sessions per 
week for 8 weeks and was implemented at the oncology department of a Portuguese 
public hospital. At the end of the program, there were improvements in the quality 
of life of the women who participated in the program, compared to those who were 
part of the control group and, therefore, kept their usual routines [41]. Besides, 
qualitative analysis of interviews conducted at the end of the intervention revealed 
that all participants reported that touch-massage was helpful in their healing 
process. On the other hand, a large majority (84.62%) felt relief from the symptoms 
associated with the treatment, and reported to have changed the way they face their 
disease [42].

Other similar therapeutic approaches have also been shown to effectively 
improve perceived stress, cancer-related physical symptoms and mental health 
symptoms, including depression and anxiety [43–45]. Besides, similar touch-based 
approaches have also been shown to positively impact the neuroendocrine and 
immune systems of breast cancer patients and survivors, increasing dopamine and 
serotonin levels, NK cells and lymphocytes, and decreasing cortisol and beta-
amylase concentrations [43, 44, 46].

3.2 Psychomotor relaxation

Psychomotor relaxation involves the regulation of the tonus and attention 
through several techniques, such as body awareness, muscular relaxation, or breath-
ing techniques [47]. Through relaxation, the person can obtain neuromuscular 
relaxation in each part of the body, locating the tension and passivity in the differ-
ent segments compared to the rest of the body and integrating what is felt in the 
tension and passivity phases. The therapist observes the tonic changes, facilitates 
the association between sensations, images and emotions and promotes reflection 
on the meaning of the tonic-emotional experience, thus facilitating the psychic 
elaboration of sensations [48]. Thus, the entire corporeality is mobilized, favor-
ing a new experience of the body (real and imaginary). Psychomotor relaxation 
implies the presence of another, a therapist that recognizes, evaluates and values 
the person’s intimate expression, as well as a relationship, a bond that stabilizes and 
provides the necessary security for the person’s investment [49].
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Unlike psychomotor touch-massage, relaxation sessions are characterized by 
the diversity of proposals and sensations experienced, which promote a progres-
sive internal rediscovery of the body itself, as a source of pleasure, security, and 
possibility. This process is essential for the elaboration of the losses associated with 
breast cancer [50]. The woman discovers her body, an active and skilled body that 
she can use to feel better. Thus, while in the first sessions, relaxation is induced by 
the therapist, as the sessions progress the participants gain autonomy and actively 
relax their bodies and minds. This growing autonomy, supported by a continuous 
and secure therapeutic relationship, is fundamental in the survival phase, a phase in 
which treatments, consultations and social support suddenly cease, giving place to 
emptiness and an expected autonomy, often difficult to support.

Besides, the possibility of expressing the inner experience and incorporating 
such sensory and emotional experience in one’s personal story and identity (past 
and present) is of paramount importance for women survivors of breast cancer, 
as it facilitates the literal and metaphorical communication of the experience and, 
therefore, its elaboration. When this communication and elaboration happens 
within a group, the therapeutic process becomes even more powerful. Indeed, 
the group context allows sharing experiences and the validation of one’s feelings 
by similar others. In a group, members have an opportunity to see how others 
experience the same changes and emotions and cope with similar-or even worse 
-circumstances as themselves [51].

Participating in a therapeutic group also reduces social isolation and promotes 
social support. Social support can significantly impact stress management, adjust-
ment to cancer, quality of life, and cancer-related symptoms [52, 53]. Support from 
other group members also generates a need to be available to support others and a 
sense of belonging and commitment to the group, which fosters a sense of meaning 
and increases the motivation for the session [37]. In fact, one of the main incentives 
for adherence to group intervention programs is the increase of social support and 
the decrease of social isolation provided by therapeutic groups for breast cancer 
survivors [54].

With the increase of cancer survivors and the associated need of improving 
their quality of life, some therapeutic relaxation programs have been developed. In 
particular, after an oncology department of a Portuguese public hospital identified 
the need to provide therapeutic support to breast cancer survivors, a psychomotor 
relaxation program was developed and implemented. Through movement, aware-
ness, self-regulation and body expression, an affective and positive experience of 
the body, in a context of individual and collective construction, was provided to 
a group of women with breast cancer, aiming to improve their health, well-being 
and bodily and affective experience. The program involved group sessions of 
45 minutes, twice a week, for 8 weeks. The sessions began with an initial dialog, in 
which the participants prepared for the session and could share their feelings. Then 
followed a moment of body centering and breathing regulation, in which exercises 
of body (and breathing) awareness and muscle relaxation were proposed. Then, 
a guided imagery moment enabled rediscovering the inner body and the pleasant 
sensations of calm, comfort, and satisfaction. Afterwards, body and attentional 
activation stretches were proposed. Finally, there was a moment for the expressive 
representation of the experienced sensations, which led to the final dialog, encour-
aging sharing emotions, difficulties, and life experiences [55].

The participants were always receptive and enthusiastic about the proposed 
activities throughout the program, becoming progressively autonomous. As the 
sessions progressed, they were increasingly able to focus attention on their bodies 
and particularly on bodily sensations and to regulate the moments of arousal, as 
well as to transpose the acquired skills to their daily life (e.g., relax in moments of 
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greater anxiety, relax on sleepless nights to fall asleep). At the end of the program, 
significant improvements were revealed in physical (e.g., more vitality and less 
fatigue) and mental health, quality of life, body appreciation and interoceptive 
awareness [55].

In this study [55], variations in salivary cortisol concentrations between the 
beginning and the end of the session were analyzed. Although there were no 
significant changes at the beginning of the program, in the 15th session, there was 
a significant decrease from the beginning to the end of the session, indicating that 
the participants learned to self-regulate their stress levels effectively. Interestingly, 
the control group, which did not participate in the program, and kept their usual 
routines, faced a decrease in the health and quality of life indicators and affective 
experience of the body. These study showed that psychomotor relaxation effectively 
promotes the health and quality of life of women survivors of breast cancer. Not 
participating in relaxation sessions implies that health and quality of life indicators 
deteriorate throughout the survival phase [55].

Other studies have revealed that similar therapeutic approaches effectively 
decreased cancer-related symptoms (e.g., fatigue, pain, sleep) and inflammatory 
processes [54, 56, 57] and improved mental health symptoms [56–59]. Besides, 
other studies showed that therapeutic relaxation promotes social support, which 
results in increased social well-being [60].

4. Conclusions

Breast cancer is a significant challenge to women’s body, identity and quality of 
life. All the changes associated with breast cancer are deeply rooted in a painful cor-
poreality, threatened by its continuity, visibility and well-being. Therefore, either 
in the diagnosis, the treatment or the survival phase, the real body (internal and 
external) and the imaginary body must be carefully considered. Minimizing the 
impact of cancer on physical well-being is important. But mourning the previous 
body, rediscovering the pleasure and possibilities of the new body, and reorganizing 
the intimate and social identity is of paramount importance, bringing benefits for 
emotional and social well-being.

Psychomotor therapy is a beneficial, complementary approach to medical care 
for women with breast cancer. In the field of pain and psychosomatic changes, 
psychomotor therapy enables a unique experience of the body and a reconstruction 
of women’s identity, which results in improved health and quality of life.
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Chapter 10

The Role of Complementary 
and Alternative Medicines in the 
Treatment and Management of 
COVID-19
Bhagawati Saxena

Abstract

Interception of coronavirus disease 2019 (COVID-19) into our life and its rapid 
global expansion, humanity has succumbed to a vulnerable position. COVID-19 
is proclaiming millions of lives, underscores the urgent need for more effective 
therapeutic interventions. This disease created catastrophe and developments of 
new drugs and vaccines take a long duration. Hence, scientists and medical soci-
ety turned their heads towards different approaches of treatment, referred to as 
complementary and alternative medicine (CAM) for eradicating the deadly virus. 
Ayurveda, herbal medicines, nutritional supplements, naturopathy, and yoga are 
some of the CAMs which have emerged as a ray of hope in these times. The under-
standing of the COVID-19 pathogenesis and its impact on immunity will progress 
the effective management of this lethal infectious disease. The host immune 
response has an elementary function of defense against the majority of infectious 
diseases including COVID-19. This chapter focuses on the utilization of various 
CAMs (Ayurveda, yoga, herbs, phytochemicals and nutritional supplements) in 
COVID-19 treatment. An additional attempt has been made in this chapter on the 
potential of CAMs to assist in improving immunological reactions against infections 
and thus may be an efficient approach in the prevention and/or management of 
severe acute respiratory syndrome coronavirus 2 infections.

Keywords: COVID-19, SARS-CoV-2, Complementary and Alternative Medicines, 
Innate immunity, Adaptive immunity, Micronutirents

1. Introduction

The coronavirus disease 2019 (COVID-19) proclaiming millions of lives, is an 
infectious respiratory disease affecting the lungs. COVID-19 is devastating mainly 
in patients of old age and with co-morbidities like obesity, cardiovascular complica-
tions etc. COVID-19 is caused by recently recognized coronavirus termed as severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. COVID-19 outbreak 
was instigated in December 2019 from the Wuhan city of China, which is rapidly 
spreading worldwide and badly impacted the entire world [2]. The COVID-19 pan-
demic is currently the prevalent world health crisis and a daily large number of new 
cases is reported around the world [3, 4]. By June 24, 2021, the mortality rates raised 
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to 3.9 million among 180 million confirmed cases of COVID-19. Currently, the 
world healthcare system is in severe crisis due to the constant and varied challenges 
created by COVID-19. Initially, due to the lack of understanding regarding novel 
coronavirus and vaccines or any treatment for the COVID-19, governments officials 
globally implemented various non-pharmaceutical interventions (NPIs), such as the 
utilization of masks, social distancing, hand-washing, remote working, closures of 
schools and colleges, restrictions on public gatherings, fourteen days quarantines, 
for the slow transmission of the disease [5]. These measures are found to be effec-
tive in mitigating the number of cases [6, 7], however, they lead to a considerable 
impact on the social, economic [8] and psychological wellbeing of the society [9].

Government’s professionals, pharmaceutical companies and professionals in the 
health care system are taking great efforts to manage and combat the disease across 
the world. To alleviate the burden on society, a massive effort is being made by health 
care professionals worldwide to develop and get access to different vaccines [10, 11]. 
Vaccination has been started around the globe after a year of the first reported cases of 
COVID-19 [12]. Vaccines were developed and have been found successful in decreasing 
the number of patients affected with COVID-19 as well as the severity of the disease, 
however, it is not completely avoiding the risk of being affected with COVID-19. 
Additionally, new strains of coronavirus are also gradually identified. Recently it is 
found that novel coronavirus is having various mutations. This means that there are 
slight changes in the genetic composition of the virus. The Delta-plus variant is a 
mutated version of the Delta variant (the virus that wreaked havoc in the second wave). 
Delta plus is considered highly infectious. The virus can potentially dodge immune 
response, vaccines and antibody therapies. However, more research has to be done in 
this context. Few cases have been recorded in some states of India. The Government 
official has classified it as a Variant of Concern (VOC). There is no certainty regarding 
delta plus and the current numbers cannot determine any particular trend. Certain 
vaccines work against the Delta Plus variant, but they show 3 to 8 times less efficacy 
as compared to other variants. There are no conclusive reports about these variants 
but we should not keep our guards down [13, 14]. The United States Food and Drug 
Administration (U.S. FDA) approved the antiviral drug, remdesivir (Veklury), for 
treating COVID-19 affected patients requiring hospitalization. Remdesivir approved to 
be administered in the health care setting or hospital that is efficient enough of afford-
ing acute care comparable to inpatient hospital care. This approval of using remdesivir 
for treating COVID-19 does not include the entire population rather it is only approved 
for hospitalized patients who are adults and pediatric (≥12 years of age) with a body-
weight of at least 40 kilograms [15]. Moreover, health care systems are facing huge 
difficulties in combating the enormous demands of medicines and vaccines. Thus, 
providing additional therapies for preventing and curing the disease is an important 
step in combating this pandemic. Currently, the worldwide impetus is unabated, and a 
third wave is also predicted.

India and China are known for their rich history of traditional medicine [16]. 
Indian households are being considered as a hub of natural products, consisting of a 
plethora of pharmacologically active ingredients inspired by the traditional medica-
tion system (Ayurveda) [16]. Complementary and alternative medicines (CAMs) 
have emerged as a ray of hope in these times [17]. The following book chapter focuses 
on ‘the role of CAMs in the prevention, treatment and management of COVID-19’.

2. Pathogenesis of COVID-19

The recently identified SARS-CoV-2 is a new member added into the family of 
β-coronavirus with earlier known members like Severe Acute Respiratory Syndrome 
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Coronavirus (SARS-CoV) and the Middle East Respiratory Syndrome Coronavirus 
(MERS-CoV), which results in severe pulmonary pneumonia and potentially deadly 
acute respiratory distress syndrome (ARDS). The large population of COVID-19 
patients is asymptomatic. Six prominent symptoms include dry cough, malaise, 
fatigue, fever, dyspnea, secretion or sputum among various clinical manifestations 
noticed in patients infected with SARS-CoV-2. The gastrointestinal symptoms 
consist of vomiting, anorexia, and diarrhea in the patients affected with COVID-19. 
Pathogenesis of COVID-19 is classified into three discrete clinical phases based 
on the cells/tissue being infected. These three phases include asymptomatic state, 
upper and conducting airway response and hypoxia, ground-glass infiltrates and 
progression to ARDS. In Phase, I of asymptomatic state inhaled SARS-CoV-2, bind 
to the receptor present on the epithelial cells i.e., angiotensin-converting enzyme-2 
(ACE-2) on the nasal cavity and begin reproducing [18]. There is local propagation 
of the COVID-19 virus and an inadequate innate immunity in the asymptomatic 
stage. In phase II, there is an occurrence of the upper airway and conducting 
airway infection. In this phase or stage, there is a robust immune response when 
the virus migrates and propagates down the conducting duct and along the respira-
tory tract. Epithelium of the upper and conducting airway infected virally results 
in the release of cytokines [19]. During this phase, clinical manifestations are 
observed. Predictions and monitoring of the subsequent course of the disease may 
be improved by determining the host immune responses. In most of the patients 
infected with SARS-CoV-2, the infection will be mild and mostly limited to the 
upper and conducting airways [20]. These patients do not require hospitalization 
and may be monitoring of patients at home with conventional symptomatic treat-
ment will be adequate [19]. In the third stage or phase III, there will be ground-glass 
infiltrates, hypoxia and progression to ARDS. Typically, around 20% of the patients 
infected with SARS-CoV-2 advance to the severe stage and develop pulmonary 
infiltrates and ARDS. In this stage, the virus reaches and infects the gas exchange 
unit of the lungs i.e., alveolar type II cells mainly in the subpleural region of lungs 
[21]. Once the virus reaches the type II alveolar cells self-replicating pulmonary 
toxins are released and it results in apoptosis and cell death [22]. This in turn causes 
diffuse alveolar injury, with a few multinucleated large cells and a fibrin membrane 
rich in hyaline [23, 24]. Extensive scarring, fibrosis, and various kinds of ARDS may 
occur from aberrant wound healing. Improvement requires epithelial cells regenera-
tion and robust innate and adaptive immune responses. Patients with older age or 
co-morbidities are at greater risk due to weakened capacity to repair the damaged 
epithelium and deteriorated immune response against the virus. In the elderly, the 
mucociliary clearance is also reduced and this allows propagation and rapid spread 
into the gas exchange unit of the lungs [25].

3. Interaction of virus with the immune system

Manifestations of COVID-19 is extremely heterogeneous, with a wide clinical 
spectrum varying from asymptomatic infection through mild upper respiratory 
and conducting airways infection, to severe pneumonia leading to fatality [24, 26].  
Recognizing the machinery for the virus invasion into the host body and its inter-
action with the host immunity will facilitate the prevention and treatment of the 
COVID-19. Infection with SARS-CoV-2 has two distinct clinical phases: primary 
and secondary inflammatory phases. The primary phase involves the invasion of 
viral in the host and its replication and the inflammatory phase involves exag-
gerated host immune response towards the virus. Augmented host immune 
response eventually results in fast and uncontrolled deterioration and worsening 
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of respiration and ultimately emerges the need for hospitalization [27, 28]. SARS-
CoV-2 is a lower respiratory tract virus and enters the host through a specific 
receptor i.e., ACE-2, resulting in pneumonia in severe cases. It chiefly consists of 
four structural proteins including nucleocapsid polymer, small envelope glycopro-
tein, membrane glycoprotein and spike polymer, as well as numerous accessory 
proteins. Spike protein projected from the surface of the virus is responsible for the 
attachment with ACE-2 assists the invasion of viruses into the host cells [29]. ACE2 
is mainly expressed on the lung, kidney, intestine and epithelial cells of blood 
vessels. It is worth mentioning that spike protein is considered as the potential 
target in the vaccination against COVID-19. The innate and the adaptive immunity 
pathways are two pieces of machinery of the host immune system against foreign 
pathogens [30]. To effectively deal with and rapidly control the spread of viral 
infection, the innate immunity activates and concomitantly stimulates the adaptive 
immunological reactions. The innate system is the first-line defense against the 
pathogen which comprises of external defense mechanism (e.g. epithelial cells or 
the mucous membranes in the nasopharynx, lung, gut, periodontium and skin), 
nonspecific phagocytic leukocytes (macrophages and neutrophils) as well as serum 
proteins [30, 31]. Adaptive immune build up in a long time includes a specific 
response i.e., production of protein molecules known as antibodies that react with 
the antigens of infectious agents to eradicate the virus and to forbid progression of 
the disease to severe stages [32]. The host immune system via frequently interact-
ing innate and adaptive mechanisms defends against external pathogens. Better 
management and prevention of disease requires timely identification of disease 
as well as its influence on the immune system. The disease complexity is further 
noticeable when it is reported variability in susceptibility to severe infection and 
mortality in certain sections of the population. However, earlier literature reported 
that the viral infection alerts immune system operations and influences immuno-
globulin levels, antibody generation, phagocytosis, lymphocyte transformation 
etc. [33]. Similarly, SARS-CoV-2 also impacted the innate and adaptive immunity 
of the host.

3.1 Impact of SARS-CoV-2 on innate immunity

It has been reported in numerous studies that interleukin-6 (IL-6) is upregulated 
in patients affected with SARS-CoV-2 [24]. IL-6 is chiefly produced by monocytes 
or macrophages. IL-6 employs immune mediators and results in the cytokine storm, 
which cause tissue damage and uncontrolled systemic inflammation [34]. Moreover, 
inflammatory cytokines including chemokines, interferon-gamma (IFN-γ), IFN-γ 
induced protein 10 (IP-10), tumor necrosis factor (TNF-α), interleukin-10 (IL-10) 
and monocyte chemoattractant protein-1 (MCP-1) are observed to be augmented 
in patients affected with COVID-19 [24]. Lactate dehydrogenase is a marker of 
pyroptosis and is also found to be augmented in patients affected with COVID-19, 
and is considered to be correlated with the severity of the disease as well as the rate 
of mortality. Innate immune response was observed to be activated in COVID-19 
patients, but unsuccessful to commence robust interferon (IFN) responses. The 
deficient of IFN responses could probably result in insufficiency in confining the 
viral load and viral infection at the initial stage of disease progression [34]. There is 
limited literature regarding the mechanisms underlying the SARS-CoV-2 induced 
mitigation of IFN responses. Macrophages play important role in immune responses 
against viral infection. ACE2 receptors are found to be expressed on the surface of 
macrophages [35]. This leads to increased susceptibility of macrophages to SARS-
CoV-2 infection. This signifies that macrophages may serve as a possible reservoir of 
the COVID-19 virus [36].
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3.2 Impact of SARS-CoV-2 on adaptive immunity

Stimulation of the innate immunity subsequently activates the adaptive immu-
nity. Thymus cells (T cells) and bone marrow- or bursa-derived cells (B cells) are 
key players in adaptive immunity. Effector T cells mediate cellular response against 
the virus by either directly killing the cells infected with the virus or by discharg-
ing regulatory and pro-inflammatory mediators. B cells mediate the humoral 
responses by producing neutralizing antibodies (NAbs). The released NAbs in 
turn obstruct the interaction between the spike protein of SARS-CoV-2 and ACE2 
expressed on the surface of the cell membrane and thus block the invasion of the 
virus into the host cell. On the contrary, the virus-specific antibodies interact with 
complementary receptors expressed on the exterior of the host cell and thus assist 
the entrance of the virus into the host cells. This is termed antibody-dependent 
enhancement (ADE) [37]. The NAbs titer is reported to be associated with disease 
severity [38]. However, there is a range of levels of NAbs among various patients, 
demonstrating the individual variation in immune responses towards viral infec-
tion. Cellular immunity is another intend of the adaptive immune system is against 
viral infections including the cluster of differentiation 4 (CD4) and the cluster of 
differentiation 8 (CD8) positive T cells. CD4 and CD8 are glycoproteins that serve 
as a co-receptor for the T-cell receptor (TCR). CD4+ T releases cytokines, which 
help cytotoxic T cells and B cells. On the other hand, the CD8+ T cells after being 
activated eradicate the infected cells. Depletion as well as the exhaustion of periph-
eral CD4+ and CD8+ T cells are reported in COVID-19 patients [39]. This depletion 
and exhaustion of T cells may be due to the augmented level of IL-6 in COVID-19 
patients [40].

4.  Management of COVID-19 with the use of complementary and 
alternative medicines (CAMs) endorsement

Complementary and Alternative Medicine (CAM) is an umbrella term for a 
broad range of substances and treatments which consist of a cluster of a variety 
of medic and health care supplies, orders, and actions not characterized under 
the conceptual framework of medicines. The definition of CAM throughout the 
literature is not consistent. However, the National Centre for Complementary 
and Alternative Medicines (NCCAM) of the National Institute of Health (NIH) 
defines CAM as “a group of diverse medical and health care systems, products, 
and practices that are not currently fall under the category of conventional 
medicine”(NCCAM, 2002) [41]. CAM is utilized either as an alternative or adjuvant 
therapy of conventional treatments.

The inclination towards using CAM in and around the world, both in terms of 
prophylactic as well as therapeutic strategies against problems related to health, 
has been augmented recently [42]. CAM is an extremely broad area that consists of 
all health beliefs, values, practices, as well as methods exterior to the streamlined 
present health care system [43]. These are further classified into five important 
categories by National Center for Complementary and Integrative Health (NCCIH). 
The first category includes alternative medical systems/whole medical systems 
(homeopathy, traditional Chinese medicine, ayurvedic medicine), the second 
category includes biologically-based therapies (probiotics, minerals, vitamins, 
phytochemicals, whole diets and functional foods, animal-derived extracts, amino 
acids, proteins and fatty acids), the third category includes manipulative and body-
based methods (chiropractic, osteopathic manipulation, reflexology and massage), 
the fourth category includes mind–body therapies; healing techniques based on 
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mind–body therapies (art, praying, meditation, dance, music) and finally the fifth 
category includes energy-oriented treatments or energy therapies or (therapeutic 
touch, Qi gong, healing touch) [44].

Greater than 80% of the population around the globe utilizes CAMs. The 
foundation of the National CAM-Center leads to a significantly augmented num-
ber of CAM-related basic research and clinical trials based on CAM therapies. 
Approximately 30% of the adult population of the U.S. [45] and 10–40% of Europe 
[46] use CAM. It is predicted that the market per annum for herbal remedies, 
consisting of raw materials and herbal products will expand by 15% and 5% 
respectively. The global market for the herbal drug is projected to be $62 billion, 
which is likely to rise to $5 trillion by 2050 [47]. Herbal remedies for boosting the 
immune system are consumed in several countries across the globe to uplift health, 
endorse the body’s defense against various infectious as well as prohibit and cure 
several infectious diseases [48]. In this section, several examples of CAMs projected 
for preventing and curing diseases are elaborated.

4.1 Methodology

Databases such as PubMed, Scopus, Embase, Google Scholar, Web of Science, 
and Cochrane were searched without time limitation to find relevant articles 
exploring the impact of CAM in COVID-19. The terms and words searched 
included “COVID-19”, “SARS-CoV-2”, “CAM”, “micronutrients”, “phytochemi-
cal”, “Ayurveda”, “extract”, “essential oil”, “herbal medicines”, “In vitro”, “In vivo”, 
“clinical trial” etc.

4.2 Ayurveda and yoga as the prophylactic and adjuvant therapy of COVID-19

To develop a preventive and curative intervention for COVID-19, the Ministry 
of Ayurveda, Yoga, and Naturopathy, Unani, Siddha, and Homeopathy (AYUSH), 
Government of India (GoI), formulated an interdisciplinary AYUSH research and 
development task force and guidelines for initiating, monitoring, coordinating 
efforts and conducting clinical studies of diverse traditional medicines against 
COVID-19 [49].

Visualizing the severity and infectivity of COVID-19, the Ministry of AYUSH, 
GoI recommended certain immunity boosters like lukewarm water, Kadha, (an 
ayurvedic preparations containing curcumin, ginger, cumin seeds, fennel seeds, 
cloves and honey) and homeopathic medicine ‘Arsenic Album 30C’ [50]. Ayurveda 
defined NPIs in addition to pharmacological as preventive measures in combating 
COVID-19. NPIs recommended by the Ministry of AYUSH include sadvritta (Sad 
means ‘good’ and vritta means ‘regimen’), healthy lifestyles, enough sleep, adequate 
physical activity, avoidance and isolation from infected persons [51]. Certain 
medicines suggested by Ayurveda include turmeric (Curcuma longa), garlic (Allium 
sativum), Ajwain or Carom (Trachyspermum Ammi) as a disinfectant for the preven-
tion of COVID-19 [52].

The nose, mouth and eyes, are the main entry portals for the droplets consisting 
of the virus, SARS-CoV-2. Before reaching and final attack on the lungs, the virus 
stays in the nose and throat region for hours. The virus is coated with fatty acid 
which helps in adhering the virus to the moist mucosal layers and thus facilitates 
its entrance into the host cells by attaching to definite receptors [53]. Ayurveda 
mentioned various interventions that interfere in these entry portals [54] for virus 
invasion to the lungs by improving the innate immunologic response of the mucus 
membranes. These measures work as “physiological masks” or “local prophylaxis” 
for obstructing the viral invasion. The common recommendation for respiratory 
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diseases written in Ayurvedic texts [55] includes consumption of hot food, hot 
water, steam inhalation, gargling, local applications and herbal decoctions with 
medicated water. These may be useful for relief in mild cases [53]. Ayurveda recom-
mended drinking hot and warm water for improving the digestion of Ama. Ama is 
a pro-inflammatory mediator of weaken metabolic disorders and is associated with 
augmented susceptibility to infections [56].

Warm oils and liquids are employed as mouth rinses (Kavala) or gargles (gan-
dusha) to thoroughly clean the mouth and throat [57]. The oily decoctions coat the 
mucosa as biofilm as well as rinse the oral cavity, tonsillar area, and pharynx. These 
decoctions also have supplementary benefits of antioxidant, immunomodulatory, 
and antimicrobial [58]. It is well known that host mucosal immunity plays a vital 
role in controlling infectious agents [59]. Literature regarding Yoga advocates Jala 
neti which implies rinsing of the nasal passage with saline water [60]. Randomized 
controlled trials (RCTs) reported the effectiveness of saline water in upper respira-
tory infections [61].

4.3 Herb/phytochemicals

Herbal products are consumed in various countries across the globe. Literature 
suggests immune-boosting properties of these herbal materials which endorse 
the normal resistance ability of the body against infectious pathogens and to 
raise health, and as well as to cure and to prohibit diverse infectious diseases 
[48]. Curcumin, a polyphenolic compound isolated from turmeric, which is a 
commonly used food colorant and spice [62], can augment the antibody reaction 
even if it is consumed at reduced doses [63]. Additionally, literature shows that 
curcumin has a promising affinity for protein binding towards SARS-CoV-2 and 
thus directly inhibit the invasion of SARS-CoV-2 into target cells [64]. The ability 
of curcumin in improving various disease conditions is attributed partially to its 
capability to modulate the immune responses [63]. Numerous reports show that 
curcumin can alter the proliferation as well as the activation of T cells [65, 66]. 
Additionally, curcumin has the potential of regulating the response and growth of 
various immune cells like natural killer (NK) cells, B cells, T cells, dendritic cells 
(DCs), macrophages and neutrophils [63]. Glycyrrhizin, an active phytochemical 
moiety found in liquorice was observed to be efficient in comparison to commonly 
used anti-virals in mitigating the replication of SARS-CoV as well as inhibiting its 
adsorption and penetration [67]. A recent in-vitro study also showed that glycyr-
rhizin is a potential inhibitor of SARS-CoV-2 replication by hindering the viral main 
protease (Mpro) [68]. Molecular docking study showed two phytoconstituents 
Somniferine and Withanoside V from Ashwagandha (Withania somnifera) [69, 70], 
Tinocordiside [70] and berberine [71] from Giloy (Tinospora cordifolia) and three 
active ingredients i.e., Vicenin, Ursolic acid and Isorientin 4’-O-glucoside 2″-O-p-
hydroxybenzoagte isolated from Tulsi (Ocimum sanctum) [70] may have an antiviral 
effect against novel coronavirus via potentially inhibiting Mpro of SARS-CoV-2.

4.4 Nutritional supplements

Recently conducted studies show that suboptimal intake of micronutrients 
and inadequate nutritional status can lead to poor immunity and consequently 
affect the severity of infections. Nutritional supplements emerge to reinforce the 
immune system. Micronutrients consisting of a variety of vitamins (A, D, C, E, B6, 
B12, folate) and minerals (iron, zinc, selenium and copper) are engaged in various 
stages of the immune responses against foreign pathogens. A study conducted in 
the United Arab Emirates (UAE) confirmed the association of low levels of vitamin 
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D3 (25(OH)D3) (<12 ng/mL) with severity and death due to COVID-19 [72]. 
Another study shows that hospitalized COVID-19 patients receiving vitamin D3 
(calcifediol) in contrast with those not consuming vitamin D3, was significantly 
linked with a lesser rate of mortality during the initial thirty days of hospitaliza-
tion [73]. Supplementation with vitamin D at high-dose may be well-tolerated, 
effective, and readily accessible for the management of COVID-19 [74]. One 
report showed that intake of a high dose of vitamin D has significantly reduced the 
inflammatory markers (neutrophil/lymphocyte ratio, ferritin, C-reactive protein 
(CRP), lactate dehydrogenase (LDH), IL-6 associated with COVID-19 without 
any side effects [75]. A study confirmed that deficiency of vitamin D is correlated 
with severe lung injury, disease prolongation and risk of mortality, in COVID-19 
patients [76]. Another study shows that combination therapy of vitamin D with 
vitamin B12 and magnesium in geriatric patients with COVID-19 was correlated 
with a considerable decline in the proportion of patients with clinical deteriora-
tion and requiring intensive care support and oxygen support [77]. Vitamin D was 
found to modulate innate and adaptive immune systems [78, 79]. It augments the 
innate immune responses while attenuates the adaptive immune responses [78]. 
Vitamin D metabolites directly target the adaptive immune cells [80] and it is an 
important part of intricate features that control the immune response against infec-
tion [81]. These findings necessitate examining the level of vitamin D in pediatric 
as well as geriatric persons to maintain it at optimum levels for the prevention of 
SARS-CoV-2 infection.

In addition to the consumption of higher doses of vitamin D3, previously it was 
also stated that coronavirus pandemic can be considerably controlled by the utiliza-
tion of high amounts of vitamin C. Significantly low levels of vitamin C in patients 
affected with COVID-19 were found and daily supplementation of 100 mg/kg is 
highly recommended [82]. A high dose of intravenous vitamin C might repress 
cytokine storms associated with COVID-19, and facilitate improving pulmonary 
function and lessen the risk of ARDS associated with COVID-19 [83]. As SARS-
CoV-2 was found to affect the host immune system, it seems crucial to boost the 
natural immunity and antioxidant capacity to lessen the effect of any virus infec-
tion. Vitamin C is known for its ability to activate the immune system. Therefore it 
seems promising to administered vitamin C concomitantly with other medications 
to cure the infection in acute conditions. The ingestion of vitamin C orally up to the 
daily threshold of bowel tolerance seems to be effective for the majority of persons. 
However, intravenous administration of vitamin C is suggested for serious cases. 
On the other side, there are certain reports, claiming that the overstimulation of 
immune cells in COVID-19 leads to cytokine storm which ultimately causes lung 
injury following pneumonia. Certain clinical investigations also suggested that 
intravenous administration of vitamin C in high-dose can be a safe and effective 
choice for the management of COVID-19 infection in its early stages. Even though 
previous literature recognized and approved the antiviral activity of vitamin C, 
but its impact has not been studied widely and, limited information is available on 
its effect on coronavirus. Moreover, some studies show that adjunctive intravenous 
administration of vitamin C for the treatment of infection in critically ill COVID-19 
patients was unable to reduce the rate of mortality, ventilator settings, the require-
ment of vasopressor, etc. [84]. Therefore although vitamin C is vital for lessening 
the inflammatory response and assists in boosting the immune system of the host, 
there is a lack of substance to support that utilization of vitamin C at a high dose 
can be successful in the prevention or management of COVID-19. Moreover, as 
Therapeutic Goods Administration (TGA) [85] declared that more studies are 
required for any recommendation for utilizing intravenous vitamin C in the man-
agement of COVID-19. In addition to vitamin C and vitamin D3, it was reported 
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that vitamin K antagonist regular use was correlated with augmented mortality in 
hospitalized elderly patients affected with COVID-19 [86].

Studies show that treatment with zinc as adjuvant therapy was appeared to be 
feasible and safe for the management of COVID-19. However, the infusion of zinc 
causes limited infusion site irritation on the periphery [87]. Zinc supplement was 
found to be efficiently clear the SARS-CoV-2 from the nasopharynx in a lesser time 
than other symptomatic therapy [88]. Zinc cation (Zn2+) coupled with zinc iono-
phores pyrithione and found to inhibit RNA polymerase of coronavirus and thus 
block the replication of the virus [89]. Additionally, zinc also mitigates the invasion 
of the virus by escalating the cell membrane stability as well as stimulate interferon-
alpha (IFN-α) and IFN-γ formation and attenuate tumor necrosis factor (TNF) 
and mononuclear cells [90]. Apart from zinc, iron also plays a vital component of 
enzymes involved in the stimulation of immune cells, lower levels of iron was found 
to influence severe symptoms associated with COVID-19. Selenium contributes 
to adaptive immunity by boosting the production and development of antibodies. 
Lack of selenium can lessen antibody production, compromised cellular immunity, 
attenuated the cytotoxicity of NK cells, and decreased response to vaccination. 
Oxidative stresses alter the viral genome from a mildly pathogenic form to a highly 
virulent form of the virus in the host. Selenium is a known anti-oxidant. Hence 
selenium with vitamin E and a cluster of certain enzymes scavenges the free radicals 
and lessens the oxidative stress and thus as a result, the adjuvant therapy of sele-
nium may be considered for the treatment of COVID-19 infection [91].

5. Limitations

Literature shows that people who either have positive attitudes towards CAM 
or those who consume CAM are unwilling to comply with conventional therapy, 
most prominently the vaccinations and to follow the official COVID-19 guidelines 
[92–98]. It has been reported that the optimistic attitudes towards CAM are corre-
lated with negative attitudes towards vaccination is not evidence-based but because 
of an underlying outlook on health or perhaps a reluctance to stick to conventional 
therapy [93–95]. Those who utilize CAM perceived CAM as a natural, safe approach 
to improve the host immunity, while vaccines are considered as a risky option [94]. 
Additionally, both anti-vaccination attitudes and higher utilization of CAM are 
correlated to the poor trust of individuals towards the healthcare system or medical 
authorities [92].

6. Summary/conclusion

It is apparent from the above findings, that the understanding of the COVID-19 
pathogenesis and its impact on immunity will progress the management of this 
lethal infectious disease. As per the earlier studies, the host immune response has an 
elementary function of defense against the majority of infectious diseases including 
COVID-19. In this chapter specifically attempt has been made on the utilization of 
various NPIs, herbs, phytochemicals and micronutrients which has the potential 
to assist in the prevention and/or management of SARS-CoV-2 infection. Thus 
utilization of CAMs may be an efficient approach in improving immunological 
reactions against infections. Moreover, the consumption of vitamins and minerals 
was observed to be favorable in improving the immune system and its function. 
Although, certain clinical studies reported the success of CAMs in the treatment, 
prevention and management of COVID-19, additional studies through clinical 
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analysis as well as consumers’ experience on CAMs are essential to draw strong 
conclusions in the success of utilization of CAMs for treatment, prevention and 
management of COVID-19.
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ARDS Acute respiratory distress syndrome
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COVID-19 Coronavirus Disease 2019
CRP C - reactive protein
IFN Interferon
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SARS-CoV Severe Acute Respiratory Syndrome Coronavirus
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T cells Thymus cells
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TNF-α Tumor necrosis factor alpha
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Chapter 11

The Use of Evidence-Based 
Acupuncture: Current Evidence
Dedi Ardinata

Abstract

Evidence-based medicine (EBM), which emphasizes that medical decisions must 
be based on the most recent best evidence, is gaining popularity. Individual clini-
cal expertise is combined with the best available external clinical evidence derived 
from systematic research in the practice of EBM. The key and core of EBM is the 
hierarchical system for categorizing evidence. The Grading of Recommendations, 
Assessment, Development and Evaluations (GRADE) system divides evidence 
quality into four categories: high, moderate, low, and very low. GRADE is based on 
the lowest quality of evidence for any of the outcomes that are critical to making a 
decision, reducing the risk of mislabeling the overall evidence quality, when evi-
dence for a critical outcome is lacking. This principle is also used in acupuncture as 
a complementary and integrative treatment modality, but incorporating scientific 
evidence is more difficult due to a number of factors. The goal of this chapter is to 
discuss how to establish a clinical evidence system for acupuncture, with a focus on 
the current quality of evidence for a variety of conditions or diseases.

Keywords: acupuncture, evidence-based medicine, GRADE, quality of evidence, 
meta-analysis

1. Introduction

Gordon Guyatt coined the term “evidence-based medicine (EBM)” in 1990 in 
an unpublished program description, and it was first published in 1992 [1]. This 
was the first time that an evidence-based practice has been formally established 
(EBP). Evidence-based practice requires making health care decisions based on 
the most up-to-date, valid, and relevant evidence. These decisions should be made 
by those receiving care, with the explicit and tacit knowledge of those providing 
care, and within the constraints of the available resources [2]. Clinical decision 
making is the culmination of a process that began with clinical reasoning, problem 
solving, and an awareness of the patient and health care environment [3]. Pursuing 
evidence-based acupuncture paves the way for the acupuncture field to fully 
integrate with modern health care, but there are obstacles. Acupuncture is actually 
classified as a complementary and alternative medicine modality but is only very 
rarely included in standard care guidelines, despite overwhelming evidence that 
it is more effective than the current guideline-based interventions for a variety of 
conditions [4].
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Figure 1. 
Recommendation steps using the GRADE method.

2. The quality of evidence

While it is critical for acupuncture practitioners to understand the effects of 
acupuncture, they frequently have concerns about which conditions (diseases) 
acupuncture therapy has had the most evidence of benefit and the least risk to 
their patients. Guidelines were already being published at a higher rate than before. 
Acupuncturists should understand how guidelines are developed to make effec-
tive choices concerning health care. The GRADE approach has been adopted by 
national and international organizations that develop guidelines for acupuncture 
practitioners. GRADE is a system for assessing the quality of available evidence 
that supports acupuncture therapy for patients with a variety of conditions. The 
evidence was categorized as being of high, moderate, low, or very low quality [5]. 
The study design is critical in determining the quality of the evidence. Randomized 
controlled trials (RCTs) are initially given a higher grade due to their generally lower 
susceptibility to bias [6] than observational studies [7]. RCTs will be degraded since 
they have a bias that can be identified [8]. When multiple high-quality studies show 
consistent results, observational studies can be upgraded [9]. Factors that can lead to 
downgrading the quality of evidence: risk of bias: a lack of randomization, allocation 
concealment, and blinding biases; inconsistency: the results of different trials show 
significant and unexplained variation; indirectness of evidence: a comparison of a 
population, outcome, or intervention that is not direct; imprecision: wide confidence 
intervals reduce the data’s quality; publication bias: studies with “negative” results 
are not published. Factors that can lead to an upgrade: large effect: the effect is so 
large that common biases in observational studies cannot possibly explain the result; 
dose-response relationship: the outcome is proportional to the amount of exposure. 
All plausible biases only reduce an apparent treatment effect: all possible confound-
ers would only serve to dilute the effect that was observed [10]. GRADE levels do not 
always imply a recommendation, and the GRADE process is differentiated from the 
recommendation process. Although a high level of evidence is more likely to result 



197

The Use of Evidence-Based Acupuncture: Current Evidence
DOI: http://dx.doi.org/10.5772/intechopen.100519

in a recommendation, in some cases, a low or very low level of evidence can lead to 
a strong recommendation [11]. Other factors, such as cost, clinical judgment, and 
patient preference, must be considered in the development of recommendations, in 
addition to the quality of evidence [12]. Acupuncture practitioners will be able to 
make better clinical decisions if they understand the GRADE method [5]. There are 
five steps to the GRADE process, which we explain with examples in Figure 1.

3. Methods

The published systematic reviews/meta-analyses (SRs/MAs) were retrieved 
using Google Scholar with the following search terms: “systematic review” AND 
“meta-analysis” AND “(selected conditions)” AND “GRADE” AND “acupuncture”. 
The literature search was carried out from January 2018 to July 2021.

3.1 Inclusion and exclusion criteria for literature selection

3.1.1 Inclusion criteria

1. Systematic reviews and meta-analyses

2. The main treatments for migraine prophylaxis, headache (chronic tension 
type and chronic episodic), low back pain, knee osteoarthritis pain, allergic 
rhinitis (seasonal and perennial/persistent), chemotherapy-induced nausea, 
and vomiting (CINV), postoperative nausea and vomiting (PONV), and 
postoperative pain

3. Using Recommendations Assessment, Development, and Evaluation (GRADE) 
to assess the quality of evidence

4. Language is restricted to English.

3.1.2 Exclusion criteria

1. A protocol for systematic review and meta-analysis

2. Animal studies

3. Incomplete literature

We determined eight conditions, such as migraine prophylaxis, headache 
(chronic tension type and chronic episodic), low back pain, knee osteoarthritis 
pain, allergic rhinitis (seasonal and perennial/persistent), chemotherapy-induced 
nausea, and vomiting (CINV), postoperative nausea and vomiting (PONV), and 
postoperative pain, based on results and strong evidence from The Acupuncture 
Evidence Project: A Comparative Literature Review (Revised edition), 2017th [11].

4. Results of the search

A total of 1286 articles related to eight conditions were searched (Table 1). 
After reviewing the abstract and full text of the article, 17 systematic reviews and 
meta-analyses of the six conditions that met the inclusion criteria were finally 
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included [13–29], and articles related to allergic rhinitis and chemotherapy-induced 
nausea and vomiting (CINV) did not meet the criteria for inclusion (Table 1).

5. The quality of evidence for each condition

5.1 Migraine prophylaxis

Migraine is characterized by recurrent, pulsating headaches, and increased 
intracranial blood flow, which are caused by vasomotor and cerebrocortical dys-
function, vasospasm, and excessive stress. Stimuli such as light, sound, or physical 
activity can set it off [30]. Pharmacological treatment, which includes propranolol, 
sodium valproate, topiramate, flunarizine, and metoprolol, has been proven 
to be effective for migraine prophylaxis. However, all of these treatments have 
significant and often intolerable adverse effects [31, 32]. Because of these adverse 
effects, people are becoming more interested in and using complementary health 
approaches to treat migraines, and because of its measurable effects on the duration 
and frequency of migraine attacks, acupuncture has received increasing attention as 
a worthy adjunct to migraine therapeutic interventions [33].

5.1.1 Previous quality of evidence

Migraine frequency can be reduced with acupuncture. Acupuncture is superior 
to sham and may be as effective as prophylactic drugs, according to evidence of 
moderate quality [34]. Acupuncture appears to be at least as effective as con-
ventional migraine preventative medication, and it’s also safer, lasts longer, and 
expenses less – (A narrative review of high-quality RCTs with a large sample size) 
[35]. Acupuncture is superior to sham in terms of effectiveness and risk of recur-
rence, according to moderate to high-quality evidence [36].

5.1.2 Current quality of evidence

Even though there are some inconsistencies in the results of current RCTs 
comparing the efficacy of acupuncture vs. sham or no treatment or western 

Conditions Total articles Article selected Year of publication

Migraine prophylaxis 286 5 2018; 2019; 2020

Headache (chronic tension type 
and chronic episodic)

33 2 2020; 2021

Low back pain 436 3 2018; 2020

Knee osteoarthritis 201 2 2019; 2020

Allergic rhinitis 35 0 —

Chemotherapy-induced nausea 
and vomiting (CINV)

34 0 —

Postoperative nausea and vomiting 
(PONV)

79 2 2020; 2021

Postoperative pain 182 3 2020; 2021

Total 1286 17

Table 1. 
Total articles and articles selected.
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medicine, the most recent evidence shows that acupuncture improves migraine 
patients significantly. Xu et al. conducted 14 RCTs for migraine without aura that 
met all inclusion criteria and data standards of quality from 1467 studies based on 
an electronic database and found that when acupuncture therapy was compared 
to medical therapy, the evidence supporting the difference in migraine frequency 
was very low, whereas the evidence supporting the difference in migraine days, 
effective rate, and VAS scores was low. Because of the risk of bias, inconsistency, 
and inaccuracy, the quality of evidence supporting the primary outcome is low 
(to very low) [13]. At three months of follow-up, moderate evidence suggests that 
acupuncture is “at least non-inferior” to the now-proven, conventional treatment 
for reducing headache frequency, when compared to placebo [15]. Giovanardi et al. 
concluded that acupuncture was more effective and safer than medication or sham 
acupuncture in the treatment of migraines based on high-quality evidence [16]. 
Furthermore, acupuncture has benefits in terms of pain management and safety for 
acute migraine treatment and prevention, but the quality of evidence for SR/MA 
acupuncture for migraine even now needs to be improved [14].

5.1.3 Conclusion

Despite some limitations to acupuncture therapy, the quality of recent evidence 
from the SRs/MAs suggests that acupuncture is more effective and safer than medica-
tion or sham acupuncture for migraine prophylaxis in reducing headache frequency.

5.2 Headache (chronic tension type and chronic episodic)

The most common type of primary headache in the general population is the 
tension-type headache (TTH) [37]. Chronic tension-type headache (CTTH) is a 
disorder that arises from episodic tension-type headaches, with daily or highly fre-
quent headache bouts lasting hours or days [38]. Simple analgesics and nonsteroidal 
anti-inflammatory drugs are the drugs of choice for episodic treatment, with com-
bination analgesics containing caffeine showing their effect in seconds; however, 
nonpharmacological care should always be attempted despite a lack of scientific 
evidence [39]. Psychotherapy, behavior therapy, physical therapy, and acupuncture 
therapy are common nonpharmacological treatments that are frequently used in 
conjunction with other pharmacological treatments, and their efficacy has been 
proven [40]. In previous investigations, acupuncture support for tension-type 
headaches was shown to be insufficient. However, the Cochrane review has identi-
fied it as a beneficial, non-pharmacologic therapy for episodic-type and chronic 
stress–type headaches, based on newly added data [41].

5.2.1 Previous quality of evidence

Linde et al. have looked at 12 trials with a total of 2349 individuals and found 
that the GRADE quality of evidence is moderate to low, owing to the lack of blind-
ing and varying effect sizes, but suggested that acupuncture is effective in treating 
episodic-type or chronic tension-type headaches [42]. Acupuncture can improve 
the intensity, frequency, and disability associated with headaches in the workplace. 
However, the evidence seems to be of low quality [43].

5.2.2 Current quality of evidence

Acupuncture has been shown to be more effective than other treatments 
for some THH outcomes, according to Huang et al. and Kolokotsios et al., who 
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conducted investigations and assessed the quality of evidence in RCTs on the 
effectiveness of acupuncture over sham acupuncture, non-acupuncture therapy, 
Chinese patent medicine, nonsteroidal anti-inflammatory drugs, and drug therapy 
for some THH outcomes. In this study, Huang et al. assessed the methodological 
quality, reliability, and outcome measures of SRs/MAs on the use of acupuncture 
for TTH [18]. The GRADE results revealed that 69.4% of the results provided 
low- or very-low-quality evidence, 11.1% provided moderate-quality evidence, and 
19.4% provided high-quality evidence, further recommending that acupuncture 
appears to be an effective treatment modality for TTH, but the credibility of the 
results is limited due to the methodological quality and generally low quality of 
evidence [18]. The results of four studies with 557 participants found that the 
acupuncture group had lower quality evidence in terms of headache frequency and 
visual analog scale (VAS) scores when compared to the control group after their 
last treatment, whereas Kolokotsios et al. found low-quality evidence in terms of 
headache frequency and VAS scores when compared to the control group after their 
last treatment. Both the severity and the frequency of headaches were reduced over 
the long term, with the results being statistically significant only in the case of the 
pain intensity reduction [19].

5.2.3 Conclusion

Acupuncture treatment is useful for patients suffering from tension-type 
headaches, with both the intensity and the frequency of their headaches decreasing 
over time. Consequently, additional research should be undertaken on this topic to 
determine its usefulness in reducing the frequency and intensity of headaches.

5.3 Low back pain

The term “low back pain (LBP)” refers to pain, muscle tension, or stiffness that 
occurs below the costal border and above the inferior gluteal folds, and maybe 
associated with or without sciatica (pain traveling down the leg from the lower 
back) [44]. Even though many patients with back pain recover within a year, some 
will develop a chronic illness characterized by fluctuating or persistent pain of low 
or medium severity that is punctuated by periods of no pain or painful exacerba-
tion [45]. Non-specific low back pain (NSLBP) is the most common type of LBP. 
When the pathoanatomical source of the pain cannot be ascertained, this term is 
used [46]. The underlying pathophysiology of NSLBP is, by definition, unknown. 
Therefore, treatment is primarily focused on alleviating pain symptoms, and a 
variety of pharmacological and non-pharmacological intervention modalities are 
utilized in clinical practice to achieve this goal [47]. Various pharmacological treat-
ments for low back pain are associated with low to moderate, primarily short-term 
effects on pain. According to new research, acetaminophen is ineffective for acute 
low back pain, while duloxetine has only the modest effects on chronic low back 
pain [48]. Acupuncture, stretching, heat application, massage, and manual spinal 
manipulation are among the non-pharmacological treatments recommended by the 
American College of Physicians for acute and chronic non-radicular low back pain 
(non-radicular LBP) in their clinical practice recommendations [45].

5.3.1 Previous quality of evidence

Liang et al. examined the research situation and trends pertaining to the global 
use of acupuncture for low back pain during the past 20 years (1997–2016) and 
concluded that according to clinical practice guidelines from the United States, 
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acupuncture for LBP was only weakly suggested in 2007. However, moderate-qual-
ity evidence was reported in 2017, which demonstrated that acupuncture has been 
widely utilized to treat LBP [49]. Acupuncture has high-quality evidence whereas 
acupressure, on the other hand, offers moderate-quality evidence for the treatment 
of low back pain, according to Wellington et al. [50]. In the short term, acupuncture 
alone or as an addition to standard care improved pain and function in people with 
LBP, evidence ranging from low to high quality, and it should be recommended in 
ordinary clinical practice [51]. According to the findings of another study, acupunc-
ture had moderate-quality evidence for pain and function in chronic low back pain 
but low-quality evidence for pain and function in acute low back pain [52].

5.3.2 Current quality of evidence

A large number of acupuncture randomized controlled trials have indicated 
that the treatment is ineffective. These findings are based on acupuncture random-
ized controlled trials in which a real acupuncture group was compared to a sham 
acupuncture (SA) or placebo acupuncture (PA) group. The argument over placebo 
effects presents a conundrum for those working in the field of acupuncture. Xiang 
et al. reviewed seven meta-analyses of SA or PA for LBP and found statistically 
significant differences in post-intervention pain reduction between SA or PA and 
routine or waiting list care, with moderate and high quality of evidence, but low 
in disability [20]. Procedures that are comparable to real acupuncture may be used 
in clinical trials, which may cause the results to be biased [51]. After reviewing 14 
trials (2110 participants) comparing the efficacy of acupuncture to that of sham 
therapy or placebo for NSLBP, Xiang et al. reported statistically significant differ-
ences in pain reduction between acupuncture and sham therapy or placebo. The 
GRADE findings indicate that post-intervention and follow-up pain intensity in 
both acute/subacute and chronic LBP are of moderate quality of evidence [21]. 
Mu et al. assessed the effectiveness of acupuncture with a sham intervention, 
no therapy, or usual care in the treatment of chronic nonspecific low back pain. 
Acupuncture may not be more effective than sham treatment in alleviating pain 
immediately after treatment, did not appear to be significantly more effective in 
alleviating pain immediately after treatment, did not appear to be more effective 
in improving function immediately after treatment, and did not appear to improve 
the quality of life in the short term when compared to usual care. Acupuncture was 
found to be more effective than no treatment in terms of pain alleviation and func-
tional improvement right after treatment. There maybe no difference in adverse 
event rates between acupuncture and sham. The evidence’s certainty ranged from 
low to moderate. Problems with masking acupuncturists or participants were found 
in many experiments. A small sample size resulted in inconsistent and imprecise 
results [22]. Although the Cochrane systematic review (CSR) is regarded as the 
highest level of evidence, it cannot be ruled out that the CSR in acupuncture may 
have methodological flaws [53].

5.3.3 Conclusion

Acupuncture had a significant effect on pain intensity but not on function in 
patients with (sub)acute and chronic nonspecific LBP when compared to sham 
acupuncture or placebo. Acupuncture, on the other hand, is more effective in the 
short run than no treatment at improving pain and function. Acupuncture as a 
treatment for chronic low back pain is a popular choice. The availability, cost, and 
patient preference may all influence the guidelines for evaluating SA or PA control 
procedures to establish the specific effect of acupuncture on placebo pain.
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5.4 Knee osteoarthritis

Knee osteoarthritis (OA) is a complex, degenerative joint disease marked by 
chronic pain and functional impairment [54]. The pathophysiology of osteo-
arthritis is complicated, involving mechanical, inflammatory, and metabolic 
processes that eventually contribute to structural destruction and synovial joint 
failure [55]. Knee OA pain is usually intermittent and primarily weight bearing 
(mechanical) in origin. Intermittent pain is frequently predictable, but when 
it gets more severe, more frequent, or unpredictable, patients are more certain 
to describe it as unacceptable [56]. The major goals of treatment have been to 
alleviate pain, restore function, and delay the disease’s progression [57]. Recently, 
there has been no consensus on the optimal treatment for knee OA symptoms. 
In individuals with knee OA, standard pharmacological treatment always begins 
with analgesics and nonsteroidal anti-inflammatory drugs (NSAIDs). However, it 
frequently results in noticeable deleterious consequences, such as gastrointestinal 
problems, hepatorenal toxicity, and adverse events associated with an increased 
risk of cardiovascular disease [58, 59]. Apart from the aforementioned therapies, 
acupuncture has emerged as a viable option for treating knee OA as a comple-
mentary therapy. Additionally, several randomized controlled trials have shown 
acupuncture’s efficacy in treating knee OA. Acupuncture has been widely used as 
a complementary and alternative therapy for patients with knee OA due to its high 
safety and lack of side effects [60]. Although numerous trials have examined the 
usefulness of acupuncture for knee OA, its efficacy remains debatable. Emerging 
concerns about blinding, the validity of sham controls, sample size, effect size, 
and expectations have arisen [61]. Evidence from non-Cochrane reviews indicates 
that acupuncture may be beneficial in relieving symptomatic pain associated with 
knee OA.

5.4.1 Previous quality of evidence

Acupuncture, similar to balneotherapy, is superior to sham acupuncture, 
muscle-strengthening exercises, Tai Chi, weight loss, standard care, and aerobic 
exercise for knee OA (in order of rank). According to a sub-analysis of moder-
ate- to high-quality studies, acupuncture is superior to routine care and muscle-
strengthening exercises [62].

5.4.2 Current quality of evidence

The GRADE results suggest that acupuncture has a higher overall effec-
tive rate, short-term effective rate, and fewer adverse reactions than Western 
medicine as a treatment for knee OA. In 2019, an overview of non-Cochrane 
SRs, which included a meta-analysis, concluded that acupuncture was beneficial 
for alleviating pain associated with knee OA. Due to the following constraints, 
evidence was reduced to “medium” or “low” quality: Most results were pro-
duced by a limited sample size and were based on imprecision. Because of the 
insufficient literature search, some of the results had a significant potential for 
publication bias, which could not be ruled out [23]. Regarding patients with knee 
OA, Zhang et al. compared the therapeutic efficacy of acupuncture + hyaluronic 
acid injection to hyaluronic acid injection alone. These studies, which were all 
published between 2012 and 2018, found that the combined therapy was more 
effective than hyaluronic acid injections alone in reducing pain. According to the 
GRADE system, the evidence quality for the key outcomes ranged from very low 
to low [24].
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5.4.3 Conclusion

Acupuncture may have some advantages in the management of knee OA, and it 
is more effective in pain alleviation when combined with a hyaluronic acid injec-
tion. However, due to the low quality of evidence, small sample size, and high risk 
of the studies, rigorously conducted randomized controlled trials with large sample 
numbers are required to confirm the findings. Thus, improved methodological 
quality is required.

5.5 Postoperative nausea and vomiting

One of the most prevalent adverse events following surgery is postoperative 
nausea and vomiting (PONV). It is unpleasant for patients, raises the possibility of 
additional adverse consequences, including readmission, and increases the costs, 
the health care facility revenue [63]. Nausea indicates a feeling of upcoming vomit-
ing, while vomiting defines the reflux of gastrointestinal contents [64]. A number 
of factors, including the patient’s demographics and the surgery type, influence the 
risk of PONV. Some surgeries, such as gynecologic, breast, and open-heart surgery, 
have been associated with an increased risk of PONV [65], whereas patient risk 
factors include female gender, nonsmoking, a history of PONV, and motion nausea 
[66]. Weibel et al. evaluated the quality of evidence for the effectiveness and safety 
of single-antiemetic drugs and combinations of antiemetic drugs used to prevent 
postoperative nausea and vomiting in adults following general anesthesia [67] and 
discovered high-certainty evidence of clinical efficacy compared to placebo for 
aprepitant, ramosetron, granisetron, dexamethasone, and ondansetron; moderate 
certainty evidence of. However, more studies are needed to investigate the drugs’ 
possible side effects as well as patient populations with comorbidities (e.g., indi-
viduals with diabetes and heart disease) [67]. Hypnosis, relaxation imagery, music 
therapy, aromatherapy, acupressure, acupuncture, and electroacupuncture have all 
been included in recent studies and publications as complementary and alternative 
medicine interventions for PONV [68]. Numerous studies were placebo-controlled 
clinical trials, which effectively eliminated the placebo effect. Acupuncture appears 
to be more successful at controlling nausea than vomiting [69–71]. The PC6 acu-
point is one of the most commonly utilized and studied acupoints for the preven-
tion and treatment of PONV. Cheong et al. showed that using a single point of 
PC6 alone or in combination with other acupoints and alternative acupoints could 
help in the prevention and treatment of PONV [72]. The mechanism underlying 
acupuncture’s effectiveness to reduce PONV is still under investigation. Serotonin 
transmission and beta-endorphin release may be affected [73–75].

5.5.1 Previous quality of evidence

Lee et al. found low-quality evidence supporting the use of PC6 acupoint 
stimulation over sham (compared to the last update in 2009) and moderate-quality 
evidence showing no difference between PC6 acupoint stimulation and antiemetic 
drugs to prevent PONV. There was inconclusive evidence supporting the use of a 
combined strategy of PC6 acupoint stimulation and antiemetic drugs over drug 
prophylaxis, and further high-quality trials are needed [76].

5.5.2 Current quality of evidence

A growing number of studies have demonstrated the effectiveness of acupunc-
ture in preventing and treating postoperative nausea and vomiting [26]. Fu et al. 
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reviewed 50 RCTs published from 1997 to 2020 with 5980 patients. Both single 
therapy-electroacupuncture, acupressure, transcutaneous electrical nerve stimu-
lation (TENS), acupoint plaster, acupoint injection, and 5-hydroxytryptamine 
(5HTRA) receptor antagonists- and combination therapy (TENS + 5HTRA, acu-
pressure + 5HTRA) had a better clinical effectiveness rate than placebo. However, 
the quality of evidence for acupuncture therapy in preventing PONV is moderate, 
low, and very low. None of the acupuncture therapy was regarded as high-quality 
evidence [25]. The results indicated that acupuncture was effective in reducing 
postoperative vomiting, both during the first 4 h (low quality) and within 24 h 
postoperatively (low quality); acupuncture was effective in reducing the first 4-h 
(moderate quality) and 0–24-h postoperative vomiting (moderate quality) when 
performed before and during anesthesia, respectively. Acupuncture was also effec-
tive in treating 0–24-h postoperative nausea (moderate quality) and in reducing the 
utilization of remedies during the first 4 h (moderate quality).

5.5.3 Conclusion

In adults, TENS + 5HTRA may be the best treatment, while in children, acu-
puncture reduces the incidence of PONV as well as the use of antiemetics, particu-
larly during the first few hours after surgery. Future work should determine the best 
technique or combination of techniques for acupuncture and also explore the use of 
acupuncture as a part of the complementary and integrative treatment of PONV.

5.6 Postoperative pain

Postoperative pain is acute pain that occurs following tissue injury associated 
with surgery and should resolve during the healing process. This normally takes 
up to 3 months, after which the pain is considered to be chronic or persistent [77]. 
Armstrong et al. found a significant correlation between increased preoperative and 
postoperative pain scores and anxiety, current smoking, psychological conditions, 
and current opioid use. Additionally, Armstrong et al. recommended for a multi-
modal approach to postoperative pain management and developed a pain sequence 
to help providers [78]. Multimodal analgesia is an essential component of such 
care. Further, there has been a recent renewal of interest in non-opioid alternatives 
or adjuncts in controlling postoperative pain, often in the context of multimodal 
analgesia [79]. Intravenous acetaminophen, non-steroidal anti-inflammatory drugs 
(NSAIDs), magnesium, ketamine, dexmedetomidine, liposomal bupivacaine, and 
newer neuraxial and peripheral regional techniques, as well as patient-controlled 
modalities, are gaining importance. Acupuncture and transcutaneous electrical 
nerve stimulation may be useful as adjuncts in multimodal analgesia packages [79]. 
Acupuncture is a well-known and widely used treatment for pain and other condi-
tions. There have been increasing numbers of clinical trials evaluating the efficacy 
of acupuncture and related techniques for postoperative analgesia. Sun et al. [80]
evaluated 15 studies on the efficacy of acupuncture and related techniques for acute 
postoperative pain management in surgery: abdominal, maxillofacial, knee, hem-
orrhoidectomy, back, thoracotomy, hip arthroplasty, and molar extraction. They 
suggested that perioperative administration of acupuncture might be useful as an 
adjunct to postoperative analgesia [80].

5.6.1 Previous quality of evidence

Barlow et al. [81] found that acupressure reduced pain and acupuncture did not 
reduce pain but resulted in reduced use of ibuprofen (low-quality evidence). Chen 
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et al. [82] found acupuncture superior to sham in post-operative fentanyl use, time 
to the first request for fentanyl, and pain intensity (low-quality evidence). Wu  
et al. [77] found that some forms of acupuncture (acupuncture, electroacupuncture 
(EA), and transcutaneous electrical acupoint stimulation (TEAS)) improved pain 
on day 1 after surgery and reduced opioid use; subgroup analysis showed that 
acupuncture and TEAS were superior to EA (moderate-quality evidence).

5.6.2 Current quality of evidence

Yin et al. [27] found that acupuncture in combination with conventional treat-
ment showed no statistical difference in pain reduction in Postcholecystectomy 
syndrome. The quality of the evidence for the overall outcomes was acceptable. The 
results showed that there was 7.7% of outcomes with very low-quality evidence, 
46.15% with low-quality evidence, 46.15% with moderate-quality evidence, and 
none with high-quality evidence. However, it is difficult for therapists and patients 
to use blinding for acupuncture [27]. Qin et al. (2020) assessed the effectiveness 
of acupuncture and related techniques for postoperative pain after hemorrhoidec-
tomy. They found that auricular acupressure plus acupuncture, acupuncture, other 
acupuncture techniques, and auricular acupressure were significantly superior over 
usual care, and auricular acupressure plus acupuncture ranked the most effective 
when analyzed for pain intensity, but the findings were limited by the quality of the 
evidence. Park et al. [29] assessed the quality of evidence in RCTs comparing pain 
scores between the EA and the sham groups, finding low cumulative evidence cer-
tainty across all studies. A low rating was given because there was inconsistency and 
a high risk of bias across all studies. However, according to data synthesized from 
previous studies, EA demonstrated the possibility of reducing pain for patients after 
thoracotomy with lower amounts of opioid analgesics [29].

5.6.3 Conclusion

Acupuncture may improve the overall symptoms of Postcholecystic Syndrome. 
Acupuncture plus auricular acupressure is effective at reducing pain after postop-
erative hemorrhoidectomy, and electroacupuncture has the possibility of reducing 
pain for patients after thoracotomy.
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Chapter 12

Vibration Therapy for Health 
Promotion
Danúbia da Cunha de Sá-Caputo, Adérito Seixas, 
Redha Taiar and Mario Bernardo-Filho

Abstract

Vibration therapy has been used as a clinical intervention, in which mechanical 
vibration is transmitted to a part or to the whole body of the individual. It is very 
important to point out that mechanical vibration is a natural stimulus that is part of 
the daily life of all living beings and is periodically added to the organism due to a 
movement of the body. When, for several reasons, the person cannot add mechanical 
vibration to the body, the mechanical vibration generated by a device can be transmit-
ted to the person in contact with it. When the intervention aims to treat a complaint 
referring to a specific anatomical segment, it is called local or segmental vibration 
therapy. However, when mechanical vibration is transmitted to the whole person’s 
body, aiming for an improvement in the performance, or as a clinical intervention, the 
procedure is called Systemic vibration therapy. The biological effects would be due to 
the mechano-transduction mechanism by which cells convert mechanical stimulus 
into biological activity, releasing various hormones and other substances. This form of 
mechano-transduction is important to physiological processes in the body, including 
proprioception, effects on bone mineral density, muscle, balance, and functionality, 
promoting the modulation of biological effects through specific signaling pathways. 
In this chapter, the use of mechanical vibration as an intervention aiming to improve 
and optimize daily life is discussed, either as a local or systemic application, targeting a 
specific part of the body or the whole body, respectively.

Keywords: whole-body vibration exercise, local vibration therapy, systemic vibration 
therapy, Mechano-biomodulation, daily life

1. Introduction

Technological development in different areas of knowledge has led to the emer-
gence of new procedures that have been progressively incorporated into profes-
sional activities in different sectors, including in health sciences. As a consequence, 
everyone must be prepared to be challenged and use what technological advances 
have to offer, providing better living conditions for all people who need help to 
improve their health condition and quality of life. Knowledge about potential 
benefits and limitations will guide the best way to take advantage of new technolo-
gies [1–3]. Thus, the establishment of safety-related criteria that must be followed 
together with the update in the level of evidence of related publications will guide 
the effectiveness of the procedure with the safe use of the technique without 
adverse events [4–7].
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Particularly, in the health sector, these challenges have a special dimension. 
Health professionals must be able to critically analyze the available information 
to choose the safest and most beneficial interventions, incorporating scientific 
evidence, clinical expertise, patient preferences and values to make decisions. 
This is the basis for evidence-informed practice, which allows patients to have the 
maximum benefits from these new technologies without being subjected to unnec-
essary risks [5–7]. Vibration therapy, is an example of a technological intervention, 
supported by research findings and with neglectable risks for the patients [8–10].

The exposition of the body to mechanical vibration, as a clinical intervention, is 
not recent, but the use of mechanical vibration in the context of health promotion 
(in different conditions), with well-defined criteria started in 6th decade of the 
last century. Vibration therapy has been used as a clinical intervention, in which 
mechanical vibration is transmitted to the part [10] or whole body [11, 12] of the 
individual. Specific biomechanical parameters, position of the individual, exposition 
and rest time, and periodicity are established according to the condition to be treated 
and the desired effect. Whole-body vibration exercise is an exercise promoted on a 
vibrating platform, while mechanical vibration is being transmitted [8, 9, 12].

2. Mechanical vibration

2.1 General characteristics

Mechanical vibration is a physical agent of wave nature. It can be produced 
by different devices, such as a refrigerator engine, a motor vehicle engine, an air 
conditioner, and others. A vibrating platform is one of such examples. In all the 
examples provided, the device is outside the person’s body, but if the person is in 
contact with it, the mechanical vibration is transmitted to the person [11, 12]. As 
shown in Figure 1, the waveforms of mechanical vibrations produced by different 
devices, can be deterministic (Figure 1A) or random in nature.

The mechanical vibration, that is generated in a vibrating platform [11, 12] or 
portable [10] devices, is characterized by the sinusoidal form, and this determinis-
tic approach has particular interest for everything that will be covered in this book 
chapter on vibration therapy.

2.2 Mechanical vibration as a daily stimulus

It is very important to highlight that mechanical vibration is a natural stimulus 
that is part of the daily life of all living beings and is periodically added to the 
organism during movements [11, 12]. It is closely associated with the physiological 
responses of all organisms, including human being. The addition of mechanical 
vibration happens in a wide number of routine situations [11], such as walking, 
running, playing, being in a car or public transport, or doing a domestic activity, 
such as using a vacuum cleaner for cleaning or a fruit extractor while making a juice. 
Likewise, in professional activities such as driving a car, truck, train, or using dental 
equipment, mechanical vibration is transmitted to the individual that is in contact 
with the device that is producing the referred vibration [13, 14]. In addition, several 
structures of the human body naturally produce mechanical vibrations, such as the 
heart, digestive system, the shortening and stretching of muscle fibers, vessels of 
the vascular system, the vibrational energy of electrons in a chemical bond, or the 
vibration of molecules in the cellular metabolism. Likewise, many of the organic 
functions depend on mechanical vibrations at different levels of anatomical struc-
tures [12, 15, 16]. Of course, in general, this addition of mechanical vibration is 
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not fully perceived by the person, but when a movement is performed, mechanical 
vibration is added to the body. However, in some activities like walking or running, 
when the foot contacts the floor, mechanical vibration is more easily perceived. It 
may be relevant to consider that this addition of mechanical vibration would be the 
trigger for organic functions to take place and for the person to live with physical 
and mental health [12, 16].

When, for several reasons, the person cannot add mechanical vibration to the 
body, the mechanical vibration generated by a device can be transmitted to the 
person in contact with it. This procedure corresponds to a clinical intervention 
called vibration therapy [10–12].

2.3 Biomechanical characteristics of mechanical vibration

Vibration therapy, which is considered in this chapter, uses mechanical vibra-
tion, which is a physical agent that transports energy and is characterized by a 
displacement in relation to an equilibrium position with an oscillatory, sinusoidal, 
and deterministic movement, as shown in Figure 2.

In this case, biomechanical parameters such as frequency, amplitude, and peak-
to-peak displacement can be conveniently adjusted depending on the outcome to 
be achieved and the individual’s clinical conditions. These parameters need to be 
considered when designing a vibration therapy intervention protocol [8].

Frequency (f) is expressed in Hertz (Hz) and represents the number of cycles 
in one unit of time, for example, the second. Peak-to-peak displacement (D) is 
the measure of the perpendicular extension between the largest and smallest 
displacement of mechanical vibration expressed in millimeters (mm). The ampli-
tude represents half the peak-to-peak displacement and is also expressed in mm. 
These parameters are represented in Figure 3. The path of the mechanical stimu-
lus between the successive points Z1 and Z2, defines the cycle developed by the 
vibration. The number of cycles performed in the unit of time is the frequency [8, 
11, 12]. An important observation is that at Z2, the stimulus begins again to have 
the same characteristics as point Z1.

The distance comprised by the straight-line segment between points Z1 and 
Z2, measured, for example, in mm, is defined as the wavelength of the mechanical 

Figure 1. 
Different waveforms related to mechanical vibration.
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stimulus. This corresponds to the projection of the entire cycle on the propagation 
plane. It is important to consider that in the International System of Measurements, 
the wavelength value would be expressed in meters. Considering the perpendicular 
measure between the highest point or the lowest point (x1) of the mechanical 
vibration and the propagation plane or the lowest point (x2) is the amplitude. The 
perpendicular of the point X1 up to the level of the x2 is the displacement peak-
to-peak. The value of the displacement peak-to-peak corresponds to twice the 
amplitude [17].

The peak acceleration (Ap) of mechanical vibration depends on the frequency 
and the peak-to-peak displacement and is normally expressed in multiples of grav-
ity (xg). The peak acceleration can be determined using accelerometers, or accord-
ing to the equation Ap = 2 x π2 x f2 x D [17]. Peak acceleration allows defining the 
intensity or magnitude of mechanical vibration and of the vibration therapy.

Two mechanical vibrations, with the same frequency, with displacement with 
correspondences in points X1 and x2, are said to be in phase. On the other hand, 
when these coincidences do not occur, the two stimuli are out of phase. These con-
siderations are relevant, in the same way, the stimulus generated in the platform has 
its own amplitude, the medium being crossed also presents mechanical vibration.

3. Mechanical vibration and vibration therapy

Throughout the history of humanity, it can be verified that through various pro-
cedures, mechanical vibration has been added to a person’s body such as manipula-
tion techniques, and others related to breathing, such as coughing and percussion 
[11, 18].

The addition of mechanical vibration can be through devices that transmit 
the mechanical vibration locally. When the intervention aims to treat a complaint 
referring to a specific anatomical segment, it is called local or segmental vibra-
tion therapy [10]. When mechanical vibration is transmitted to the whole person’s 
body, aiming for an improvement in the physical performance, or as a clinical 
intervention, there is the generation of whole-body vibration exercises [8, 12] and, 

Figure 2. 
Sinusoidal waveforms related to mechanical vibration.

Figure 3. 
Representation of a sinusoidal mechanical vibration.



217

Vibration Therapy for Health Promotion
DOI: http://dx.doi.org/10.5772/intechopen.105024

the procedure is called Systemic vibration therapy. As it is shown in Figure 4, the 
biological effects of mechanical vibrations would be due to the mechanotransduc-
tion mechanism by which cells (cellular structures and inner environment of the 
cell) convert mechanical stimulus into biological activity and there is the release of 
various hormonal and no hormonal molecules [19].

This form of mechanotransduction would be responsible for a number of 
physiological processes in the body, including proprioception, effects on bone 

Figure 4. 
Interaction of the mechanical vibration with the cell and the mechanobiotransduction.

Figure 5. 
Some targets of the mechanical vibration in the body related to proprioception (2, 6, 7), effects on bone mineral 
density (6) and in the metabolism (3, 4), endocrine (2, 3, 4), and immunity systems (2, 7), muscle (6) and 
vital functions (1, 5), balance (2, 6, 7), and functionality (2, 6, 7).
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mineral density and in the metabolism, endocrine and immunity systems, 
muscle and vital functions, balance, and functionality. The mechanical vibra-
tion would be a physical agent that would lead to mechanobiomodulation of 
the physiological phenomena in various organs or systems as it is suggested 
in Figure 5. Mechanical vibration could act as an agent that promotes the 
modulation of biological effects through specific signaling pathways, as vari-
ous hormonal and other substances. Vibration therapy might be considered a 
complementary intervention that can be used in the management of individuals 
with different health conditions.

3.1 Vibration therapy

In vibration therapy, parameters mentioned previously must be considered. 
Additionally, the time of exposure to mechanical vibration in a session, the total 
time of the intervention, the number of exposures, rest time in each session, and 
the weekly frequency of the sessions must be considered. In the case of whole-body 
vibration exercise generated due to the Systemic vibration therapy, the person’s 
position in relation to the platform must also be also considered [8].

3.1.1 Devices used in vibration therapy

3.1.1.1 Local vibration therapy

The devices used in local vibration therapy are relatively simple and are small, 
and in general, are portable devices device that applies vibration directly over the 
muscle or the tendon [20]. Buttons are available for selecting the operational condi-
tions of the intervention characteristics, which consider the frequency of mechani-
cal vibration. Local vibration therapy is very important for several individuals that 
are in long-term immobilization, immobilization by a cast, or being in the early 
rehabilitation period after surgery [10, 20].

3.1.1.2 Systemic vibration therapy

The device used in Systemic vibration therapy is a vibrating platform. Systemic 
vibration therapy is a clinical intervention in which mechanical vibration generated 
on a vibrating platform is transmitted to the entire body of the person who is in 
contact with the base of the platform producing the whole-body vibration exercise 
in the individual [8, 12, 16].

There are two main types of vibrating platforms, which are shown in  
Figure 6A and B. Figure 6A represents a vibrating platform where the base per-
forms a movement with vertical displacement as a result of the force applied. The 
oscillating of this base can be vertical or triplane way. Figure 6B has demonstrated 
the side alternating vibrating platform, where the base performs side alternating 
movements (up and down) [8, 12, 16].

In the side alternating vibrating platform, the base rests on a central fulcrum. 
When turned on, while the right side of the base goes up, the left side goes down, 
generating mechanical vibration, like a seesaw. The mechanical vibration is then 
transmitted to the individual who is in contact with the base, and this platform is 
called the side alternating platform [8, 12, 16].

In the vertical platform, the whole base of the platform goes up and down which 
is called the vertical displacement type. This vertical displacement may be due to 
a simple displacement of the base, lowering and raising. In this case, the vibrating 
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platform is called a synchronous vertical type of platform. This vertical displace-
ment can also be a result of the base displacement in three planes. In this case, the 
platform is named the triplane vertical platform [8, 12].

It is easy to verify that, associated with the mechanical vibration, a force is 
generated, which is responsible for the displacement of the base of the vibrating 
platform, and it is transmitted to the person’s body. This force arises from the action 
of the acceleration imposed by the vibrating platform on the body, which has a 
certain mass [8, 12, 16].

3.2 Local vibration therapy

Local vibration therapy could be an alternative form of vibration training 
for individuals that are unable to perform systemic vibration therapy. The main 
interest of Local vibration therapy compared to Systemic vibration therapy is 
that it does not necessarily require any active contribution from the participant. 
Local vibration therapy is not an entirely novel concept and in fact, it has been 
used for a long time in the field of neuroscience. Indeed, Local vibration ther-
apy applied to the tendon can induce several physiological effects such as a tonic 
vibration reflex or muscle movement illusion depending on the experimental 
setup [10, 20, 21].

3.3 Systemic vibration therapy

In Systemic vibration therapy, the mechanical vibration produced on the 
vibrating platform is transmitted to the person generating an exercise throughout 
the whole body of the individual, the whole-body vibration exercise. Typically, the 
person has their feet positioned on the base of the vibrating platform, being in an 
orthostatic position with knees bent or sitting in an ancillary chair positioned in 
front of the platform [8].

There is a scientific evidence that Systemic vibration therapy can (i) improve 
muscle strength and potency, sleep quality, peripheral blood circulation, flexibility, 
functionality, balance, postural control, and quality of life; (ii) reduce pain, muscle 
fatigue, the risk of falling, and (iii) increase muscle fiber recruitment and bone 
mineral density [8, 12, 16, 22].

4. Conclusion

In this chapter, we discussed the use of mechanical vibration as an intervention 
aimed to improve and optimize daily life. This vibration therapy can be used as a 

Figure 6. 
Vibrating platforms and oscillation of their bases.
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local application of mechanical vibration, to the whole body and as Systemic vibra-
tion therapy. Vibrational movements are present in our everyday life. Using these 
concepts of vibrational analysis, their understanding and optimization represent a 
challenge in bringing individuals to an original way of natural therapy.
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Chapter 13

Methods and Tools for Assessing
Muscle Asymmetry in the Analysis
of Electromyographic Signals
Kamala Pashayeva and Namiq Abdullayev

Abstract

The generalized information about the possibilities of assessing asymmetry and
the prospects of research tools is presented. The important role of the choice of
different methods for processing electromyographic signals, the results of which
can be considered as an objective criterion for assessing the asymmetry of the
muscles of the extremities, is noted, such as the asymmetry coefficient, a widely
used parameter in statistical analysis, which characterizes the asymmetry of the
statistical distribution. Also applied is the segmental method of studying the body to
obtain estimates of the composition and differences between individual body seg-
ments. The isokinetic test method, which makes it possible to assess asymmetry in
measuring muscle strength, relies on the randomness of the dynamic processes of
the biological system. Use of nonlinear dynamics, the theory of dynamic chaos, and
fractal analysis allows for determining the fractal properties of biosignals, and from
the classical methods used correlation analysis.

Keywords: electromyography, asymmetry coefficient, multifractal analysis,
isokinetic test, correlation analysis

1. Introduction

The connection between the evolutionary processes of complex systems, which
include biological ones, is associated with the phenomenon of symmetry breaking.
This leads to the need to study the indicators of asymmetry in the study of the
behavior of complex systems [1]. Asymmetry is used as the best method for
displaying possible variations when examining the limbs of the skeletal system. The
observed asymmetry of the limbs of the skeletal system is associated with mechan-
ical and genetic factors. Electromyography (EMG) research has grown in popularity
over the past few years. Progressive understanding of the human body, increased
awareness to explore the benefits of interdisciplinary research, advances in sensory
technology, and the exponential growth of the computational power of computers
are all factors contributing to the expansion of EMG research (relevant references
will be explained in detail). Functional asymmetry is an integral feature of the
human brain, which manifests itself in various forms of human behavior and motor
activity [2]. The study of functional asymmetry and lateral preferences is important
not only from a theoretical but also from a practical point of view, since both the
effectiveness of the fulfillment of sports motor actions and the likelihood of injury
can depend on its severity [3, 4]. It is these areas of research on motor asymmetry in
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sports that remain the most relevant. The aim of the study in [5] was to study the
general and individual features of the asymmetry of the speed-strength indicators
of the muscles of the knee joint in Paralympic basketball players and its relationship
with the results in jumping exercises.

There are different approaches to assessing the asymmetry of different human
organs. The asymmetry coefficient was calculated as the ratio of the difference
between the minimum and maximum EMG values of symmetrical muscles to a
larger value [5]. The Electroencephalography (EEG) method was used to assess the
asymmetry of the normalized quantitative indicator—the coefficient of asymmetry
[6]. When visualizing the reconstructed cardiac signal, the asymmetry coefficient
was also used and estimated [7].

2. Estimation of the asymmetry of electromyographic signals using the
statistical distribution of asymmetry coefficients

Functional asymmetry is an integral feature of the human brain, which is
manifested in various forms of human behavior and motor activity [8].

There are different approaches to assessing the asymmetry of different human
organs. The asymmetry coefficient (KAs) was calculated as the ratio of the differ-
ence in EMG values of symmetrical muscles on the side of its minimum (X1) and
maximum (X2) decrease to a larger value [5]:

КАs ¼ X1 � X2ð Þ ∗ 100%
X1

: (1)

The method of a normalized quantitative indicator, the asymmetry coefficient,
was used to assess the EEG asymmetry [9, 10]. What is universal for its calculation
is the formula

ðА� БÞ=ðАþ БÞх100%, (2)

where A is the numerical characteristic of the EEG of the left hemisphere, and B
is the right one.

2.1 Method

The skewness coefficient is a widely used parameter in statistical analysis that
characterizes the skewness of a statistical distribution.

The central moment of distribution can be calculated by the formula [11]:

m 0ð Þ
k ¼ E ξ�mið Þk ¼

Ð
x�mið Þkf xð Þdx, if ξ uninterrupted;

P
i

x0i �mi
� �kpi, if discret:

8<
: (3)

Here k is order; ξ is a discrete random variable with possible values xi and
probabilities of their realization pi, (i ¼ 1, 2, 3, … :).

By formula (1), it is easy to understand that if the density f ξ xð Þ (or the sequence
of probabilities P ξ ¼ x0

i

� �
is symmetric with respect to the mean value m1 ¼ Eξ

(i.e. f m1 � xð Þ � f m1 þ xð Þ), then all odd central moments (if they exist) x 0ð Þ
2kþ1 are

equal to zero. Therefore, any odd, non-zero torque can be considered as a
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characteristic of the asymmetry of the corresponding distribution. The simplest of
these characteristics is m 0ð Þ

3 and is taken as the basis for calculating the so-called
asymmetry coefficient γ1—a quantitative characteristic of the degree of skewness of
the distribution [10]:

γ1 ¼
1
N

PN
i¼1 Si �mxð Þ3

σ3
(4)

where mx ¼ 1
N

PN
i¼1Si – sample mean, σ2 ¼ 1

N�1ð Þ
PN

i¼1 Si �mxð Þ2 - sample

variance, Si, 1 : N - time series.
All symmetric distributions will have zero skewness. Probability distributions

with the “long part” of the density curve located to the right of the top are charac-
terized by positive asymmetry, and distributions with the “long part” of the density
curve located to the left of its top are negatively skewed [10].

The range of variability of the asymmetry coefficient is determined from
�3 to +3.

At the same time, it is generally accepted that asymmetry above 0.5 (regardless
of sign) is significant and less than 0.25 is insignificant. With a symmetric distribu-
tion, the kurtosis coefficient Ek = 0. If Ek <0, then the distribution has a flat-topped
character, and if Ek > 0, then it is peaked. We determined the fluctuation of
qualitative features of the variational series by the total variance, based on the
theorem of addition of the variance of the share of a feature.

Thus, the variation statistics for assessing the contractile properties of muscles is
based on the asymmetry coefficient. By the degree of deviation of the asymmetry
coefficient from the median, as a rule, one can judge the value of the Gaussian
distribution density. The closer the skewness indicator is to the median, the higher
the Gaussian distribution density. The deviation of the asymmetry from the median
is determined by the standard deviation from the mean. For a normal distribution,
95% of the values are within two standard deviations of the mean and 68% are
within one standard deviation [11].

2.2 Experimental part

For the experiment, 6 muscles of the lower extremities of a patient with a
diagnosis of asymmetry were selected. Measuring signals were received from 12
leads, in pairs from the right and left parts of the limbs (Table 1).

To estimate the asymmetry coefficient, formula (4) was used and the skewness
function was implemented by Matlab [12]. The experimental results obtained are
given in Table 2.

As already noted, asymmetry above 0.5 (regardless of sign) is significant and less
than 0.25 is insignificant. According to the results of the experiment, we can say that
on the left side of the limbs for the muscles a-gm-lp, a-qfm-rf, there is a great
tendency to asymmetry, and for a-bfm, both the left and right parts, there is a
tendency to asymmetry. For the muscles a-qfm-vm, a-gm-mp, a slight asymmetry
can be observed on the left side, and a tendency towards asymmetry for the right side.

To visualize the results, you can present them in the form of a histogram
(Figure 1).

To assess the method used, the results obtained are compared with the values
obtained by the Myograph, which are given in Figure 2.

Based on the results in Figure 2, we can say that the patient has left-sided
asymmetry in the a-qfm-vl muscles, since the highest voltage is observed on the
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right side (from the bottom of the fourth drain). It is also not very convenient to
compare this value with the value of the paired muscles (second line from the top).

The experimental data help not only to conveniently compare the results, but
also to give a predictive conclusion about the possibility of the expected muscle
pathology. The value between the interval 0.25 < x < 0.5 can be used as the bias
towards asymmetry.

It is also possible to use the difference in the asymmetry coefficients for
convenient observation of the results (Figure 3).

The results in Figure 3 show the positions of the asymmetry during the
measurement and may allow immediate observation.

## Muscles Abbreviation

1 Biceps femoris muscle a-bfm

2 Gastrocnemius muscle – lateral part a-gm-lp

3 Quadriceps femoris muscle – rectus femoris a-qfm-rf

4 Quadriceps femoris muscle – vastus lateralis a-qfm-vl

5 Quadriceps femoris muscle – vastus medialis a-qfm-vm

6 Gastrocnemius muscle – medial part a-gm-mp

Table 1.
Measuring muscle signals used in the experiment.

## Muscles The asymmetry coefficients

Left (L) Right (R)

1 a-bfm 0.3516 0.3936

2 a-gm-lp 0.4484 0.3735

3 a-qfm-rf 0.4518 0.1304

4 a-qfm-vl 0.0681 0.4413

5 a-qfm-vm 0.2507 0.3110

6 a-gm-mp 0.0709 0.3532

Table 2.
The value of the asymmetry coefficient depending on the location of the muscles.

Figure 1.
Diagram of the asymmetry coefficient of paired muscles.
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3. Assessment of the degree of asymmetry by the measured muscle
strength of the limbs

The main purpose of segmental body examination methods is to obtain estimates
of the composition and differences of individual body segments. Such analysis can
be performed both statically and dynamically to investigate the differences between

Figure 2.
Measurement results with myograph.

Figure 3.
The difference in the coefficient of asymmetry of paired muscles.
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segments under various influences. The body segments analyzed are usually the
limbs and trunk, and in some cases the head.

The asymmetry of the structure of the human body, expressed to a greater
extent in the limbs, is a widespread phenomenon. The degree of this asymmetry is
affected by the way of life, the experience of a person’s professional activity, which
is manifested in the aggregate of signs of inequality in the functions of arms, legs,
halves of the body, and face during the formation of general motor behavior.

Even in relatively uniform cross-sectional areas of the body, the musculoskeletal
mass is unevenly distributed. For example, in the overwhelming majority of the
world’s population, the right hand is superior to the left in strength. This symmetry
is expressed by the formula

A ¼ S=D,

where D - muscle strength of the right, S - muscle strength of the left hand [13].
This ratio is less than one for right-handers, more than one for the left, and equal to
one for ambidextra.

There are different methods and means for assessing asymmetry (anthropomet-
ric, bioimpedance analysis, assessment of strength indicators, etc.), which allow
such comparisons to be made both quantitatively and visually [14–17].

To assess the asymmetry of the limbs of the studied patients, the results of
in vivo experiments were used using a 12-channel ME6000-EMG device. We stud-
ied the biopotentials of three muscles of the lower extremities, two of them lateral
and one medial direction (Table 3). Measurement time - 30 sec.

For the studied muscle types, 6 leads were used, thus six signals were recorded
for the right (R) and left (L) sides. Table 4 shows the values for three examples of
the maximum amplitudes of biopotentials in microvolts, the values of which are
proportional to the muscle strength of the objects under consideration.

For the corresponding leads for the left and right sides, the difference in the
maximum amplitude values of the signals can be estimated as follows, for example:

ΔA QFM:rfð Þ ¼ QFM:rf max Lð Þ � QFM:rfmax Rð Þ

For one and the same derivation, when calculating the average value of the
difference in amplitudes (AVDA), it is necessary to take into account the difference
of all measured values. For instance,

AVDA ¼ ΔAприм: 1 QFM:rfð Þ þ ΔAприм: 1 QFM:vlð Þ
�

þ ΔAприм: 1 QFM:vmð Þ

þΔAприм: 1 QM:lpð Þ þ ΔAприм: 1 QM:mpð ÞþΔAприм: 1 BFMð Þ
�
=6

Muscles Abbreviation

Quadriceps femoris muscle – rectus femoris QFM-rf

Quadriceps femoris muscle – vastus lateralis QFM-vl

Quadriceps femoris muscle – vastus medialis QFM-vm

Gastrocnemius muscle – lateral part QM-lp

Gastrocnemius muscle – medial part QM-mp

Biceps femoris muscle BFM

Table 3.
Studied biopotentials.
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For the corresponding leads, the difference in the maximum amplitudes of the
received signals (in percentage terms), as well as the difference in the average
values of the measured signals, are shown in Table 5.

Comparison of the average values of the measured signals for different leads for
two examples (in the form of histograms) is shown in Figure 4.

For example 1, it can be seen that only for one muscle QFM-vl there is a
pronounced asymmetry, and for other muscles relative to the mean value there is no
tendency to asymmetry. In example 3, the maximum asymmetry is observed in lead
BFM; however, there is a tendency to asymmetry in leads QFM-vl and QM-mp. In
this case, the average value of the difference in amplitudes can be used as the degree
of asymmetry A, since this value is with the difference in muscle strength measured
from the corresponding muscle of the limbs.

It is possible to conventionally accept the range of variation of A from 0 to 1. If
we accept the degree of asymmetry equal to 0.5 as an average level, then the value
<0.5 is estimated as a low degree, and the value >0.5 as a high degree of asymmetry.
For the examples shown, the degree of asymmetry can be assessed according to the
following scale (Figure 5).

Muscles Measurement values, μV

example 1 example 2 example 3

L R L R L R

Quadriceps femoris muscle – rectus femoris 130 100 165 175 200 235

Quadriceps femoris muscle – vastus lateralis 480 170 135 160 255 205

Quadriceps femoris muscle – vastus medialis 270 240 480 230 290 300

Gastrocnemius muscle – lateral part 150 220 140 175 120 140

Gastrocnemius muscle – medial part 260 160 180 165 175 225

Biceps femoris muscle 110 70 70 100 110 165

Table 4.
The values for three examples of the maximum amplitudes of biopotentials.

Muscles QFM-rf QFM-vl QFM-vm QM-lp QM-mp BFM СЗРА

Example 1 0.3 3.1 0.25 0.7 0 0.4 0.79

Example 2 0.1 0.25 2.5 0.35 0.15 0.3 0.61

Example 3 0.35 0.5 0.1 0.2 0.5 0.55 0.37

… … … … … … … …

Table 5.
The difference in the maximum amplitudes of the received signals (in percentage terms).

Figure 4.
Comparison of the average values of the measured signals for different leads for two examples.

229

Methods and Tools for Assessing Muscle Asymmetry in the Analysis of Electromyographic…
DOI: http://dx.doi.org/10.5772/intechopen.103061



The proposed approach makes it possible to quantitatively assess the severity of
the asymmetry of the studied limbs.

If you use directly the measurement results using the 12-channel ME6000-EMG
device, then the measurement results are reflected in the protocol—Figure 6 (for
two examples).

For the leads used (left and right), 12 signals of the studied muscle are recorded
during the period of innervation and reinnervation. In this case, the assessment of the
measurement results is carried out visually to the values of biopotentials, proportional
to the muscle strength of the object under study. As can be seen from Figure 3, these
values are maximum for the Quadriceps femoris muscle - vastus lateralis.

For the first example, the maximum value of muscle strength corresponds to the
9th line, for the second example it is the 3rd line. However, it is impossible to establish
the degree of asymmetry of the studied muscle in a particular patient from the given
measurement protocol. It is possible to group the results of measurements of muscle
strength for different muscles of patients—Figure 7a, b. The obtained histograms for
the left and right sides of the studied muscles of patients do not make it possible to
assess the degree of asymmetry and the magnitude of this asymmetry, since the
maximum values for different leads (QFM-vl and QFM-vm) can be maximum.

Thus, in comparison with the results of direct measurements and with the
subsequent visualization of the obtained protocol, the proposed method for
assessing the degree of asymmetry, and then the severity of asymmetry of the
muscles under study, is more acceptable.

To obtain reliable and reproducible results on the example of 30 patients, all
requirements of the measurement procedure were met.

Figure 5.
Scale of the degree of asymmetry.

Figure 6.
The measurement results using the 12-channel ME6000-EMG device.
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Assessment of the degree of asymmetry of muscle strength according to the
proposed method allows an expert doctor to accurately assess the differences in the
biopotentials of the studied muscles of the limbs and effectively use the treatment
method to reduce the degree of asymmetry.

4. Assessment of asymmetry in permanent muscles based on isokinetic
test results

The asymmetry observed in the skeletal system can be caused by both mechan-
ical effects and genetic factors. Asymmetry is used in the skeletal system as a
method that best reflects the variations that may occur in the study of the limbs.
Asymmetry, especially in the upper extremities, is due to the fact that there is more
freedom of movement. On the other hand, if the symmetry of the upper extremities
is broken in favor of one side, the contralateral side is superior and advanced in the
lower extremities. Numerous experiments on the upper extremities have shown
that the main cause of bilateral asymmetry is side choice [18–20].

Asymmetry in the muscles can damage not only the esthetic structure, but also
health. Muscles of different strengths can cause damage to the spine and other
structures by creating completely different pressure points.

This condition is most often seen in people who have an inversely proportional
shortness on one side of the hamstring muscles.

In isokinetic compression, the rate of skeletal muscle contraction is constant. In
isokinetic compressions, each movement is performed at a constant speed due to
the destination. On the contrary, in isotonic compression, it is impossible to keep
the speed constant in a certain motion.

In isokinetic compressions, motion occurs in three separate phases.

a. acceleration phase: acceleration phase of motion;

b. isokinetic loading: the phase at which the motion is performed at a constant
speed and equal resistance;

c. deceleration phase: the deceleration phase before the movement is completed.

Since the speed is not constant during the acceleration and deceleration phases,
the physical activity performed at this stage cannot be considered isokinetic. Since
the optimal test speeds for each joint movement are not known, it is important to
find the angular velocities with the isokinetic loading range of the joints. In this
regard, the estimates made with an isokinetic dynamometer calculate the peak
torque, work, and power parameters corresponding to the isokinetic range.

Figure 7.
Grouping results of measurements of muscle strength for different muscles of patients.
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As the speed of the dynamometer increases, the time of the compression and
deceleration phases increases, and the phase time with the main isokinetic load
decreases. Studies have shown that serious errors in assessment can occur if these
three phases are not taken into account during flexion-extension movements
performed at different angular velocities. Therefore, the assessment of the
isokinetic loading phase, especially at high angular velocities, may be important for
the correct interpretation of the data.

With the development of technology, as in many areas, there have been develop-
ments in the field of strengthening and rehabilitation of human muscles. In general,
isometric and isotonic (concentric- eccentric) compression types are used to strengthen
the muscle. This is especially important in the assessment of dynamic neuromuscular
capabilities in sports and in the quantitative assessment of outcomes. In order to
determine the muscle capacity that can occur during dynamic muscle contraction
(construction), it is necessary to measure the force and force exerted at a certain
angular velocity. These values are quantified with an isokinetic dynamometer [21–24].

The purpose of the research and the problem statement.
Formulas used in the calculation of muscle strength and research-related terms.
Force (F) is defined as a physical quantity that stops motion or turns stagnation

into motion, the unit of which is Newton (N).
Work (W) is the force applied at a certain distance; the unit is the Newton-

meter (Nm) or Coul. The work done does not depend on time. Mathematical
formula: W = F�d (where d is the distance).

The moment of force (torque) is the force that creates a rotation by applying a
point or axis, the unit of which is the Newton-meter.

Power (P) is the work done in a single time; the unit is Watt (W).

P ¼ W= t; P ¼ F � d=t; P ¼ F � t:

Angular velocity is the distance traveled in a single time; the unit is
degrees/second (°/sec).

Factors affecting measurements when measuring muscle strength.
Personal characteristics:

• Age: As opposed to an age, person’s bodymass (fat-free)decreases.As getting older,
type II fibers decrease, somuscle strength decreases. Age is an important factor in
assessing the torque, speed, and strength characteristics of skeletal muscles.

• Height

• Body mass

• Sex

• Sports past

• Dominant party

• Damage condition

• Action features

• Joint angle: Depending on the length-tension relationship and the
biomechanical properties of the joint, the force is different for each joint.
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Muscle movement: With isokinetic devices, force, work and force can be mea-
sured in both concentric and eccentric compressions. Most studies have shown that
the force at eccentric compression is greater than that at concentric compression.
This is because in eccentric compression, both contractile and non-contractile elas-
tic components are involved in the formation of force, while in concentric com-
pression only contractile structures are involved.

Test type: Isometric, isotonic, or isokinetic compression types are measured with
an isokinetic dynamometer.

Bicycle ergometer is used for the lower extremity and arm ergometer for the
upper extremity for warm-up (muscle training) (Table 6).

The experiments are warm-up exercises for 5 minutes on a bicycle ergometer
with 55 � 5 rpm. Warm-up loads are regulated according to a person’s heart rate,
and the heart rate is recorded by a telemetry monitor (S810, Polar, Finland) that
visualizes the heartbeat. During the warm-up period, the heart rate is maintained
between 100 and 120 beats per minute. The arm ergometer is used in the same way
for the upper circumference. Stretching exercises are performed for 5 minutes
before and after the test to prevent possible injuries.

As shown in Table 1, a protocol of test results is prepared. To allow individuals
to adapt to the isokinetic measurements, the test is repeated on the isokinetic
dynamometer at 210°/sec and 180°/sec at five maximum positions, with 45 seconds
rest between repetitions. Concentric peak values of torque of the Working and
power variables. Using a Cybex Norm dynamometer, the angular velocity is mea-
sured three times with an increase of 30°/s in each set from 30°/s to 450°/s. There is
a time of 30 seconds for a break between measurements. Which of the three
iterations has the highest peak torque is used in data analysis.

Angular velocity (degree/sec) Number of repetitions Break time (second)

210 5 45

180 5 45

30 3 30

60 3 30

90 3 30

120 3 30

150 3 30

180 3 30

210 3 30

240 3 30

270 3 30

300 3 30

330 3 30

360 3 30

390 3 30

420 3 30

450 3 30

Table 6.
Test protocol.
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Foot (thigh) abduction: The movement is performed with 59.00 � 8.2 degrees of
articular movement (Table 7).

4.1 Discussion of the obtained results

According toTable 2, we construct the following graphs to assess the asymmetry in
the muscles. The graph shows the results according to the angular values on the hori-
zontal axis and the results according to the power values on the vertical axis (Figure 8).
As can be seen from the graph, themuscle strengths in the right and left legs differ from
each other at certain angular velocity values during abduction. At some angular velocity
values, the muscle forces in the right and left legs are the same (30°/sec, 60°/sec,
180°/sec, 360°/sec), and these values indicate that there is no asymmetry.We do not
take these prices into account. At different values of angular velocity, the asymmetry

Angular velocity Normalized power

Right foot (thigh) abduction Left leg (thigh) abduction

30 30 30

60 50 50

90 80 60

120 70 75

150 110 80

180 90 90

210 90 85

240 80 65

270 105 80

300 80 72

330 65 74

360 70 70

390 65 72

420 65 65

450 60 70

Table 7.
Foot-thigh abduction.

Figure 8.
Abduction of the right and left leg (thigh).
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between the right and left foot is also different. At some values, the asymmetry is less
noticeable (120°/sec, 210°/sec, 300°/sec, 330°/sec, 390°/sec, 450°/sec). At some values,
there is a sharp asymmetry (90°/sec, 150°/sec, 240°/sec, 270°/sec).

The histogram of the results is shown in Figure 9.

4.2 The result

The minimum difference between right and left muscle strength is 5 W/kg, and
the maximum difference is 30 W/kg. Given that the difference between these
values is 25 W/kg, the difference in power values of 12 + 5, i.e. 17 W kg and below,
in the assessment of asymmetry during abduction between the right and left arm is
a natural asymmetry, and values above 17 W/kg it would be more correct to accept
the existing asymmetry.

The minimum difference between right and left muscle strength is 5 W/kg, and
the maximum difference is 70 W/kg. Since the difference between these values is
65 W/kg, differences in muscle strength of 32 + 5, i.e. 37 W/kg and below, can be
considered as a natural asymmetry, and differences in muscle strength greater than
37 W/kg can be considered as existing asymmetry.

5. Evaluation of limbs muscle asymmetry on the basis of the method
of multifractal fluctuation analysis

The study of signals of biological systems should be carried out with an account
of such important factors as the existence of nonlinear interrelationships between
different physiological indicators and between reports of organic biological signals.
Their non-stationary nature is limited to the application of classical methods of
analysis of biological signals.

Chaosticity of dynamic processes of biological systems and fractal properties of
biosignals obtained from different structures of the organism require descriptions of
the processes occurring in these systems with the use of nonlinear analogical dynam-
ics, theories of dynamism. Based on the application of such methods of analysis, it is
possible to obtain diagnostic information indicators, which come from each of the
methods that can serve as an early predictor of disease of a particular organ.

In this article, the assessment of fluctuation of random processes using the
method of fluctuation analysis of electromyographic signals is considered. The
meaning of these signals is represented in the form of a dynamic time series to
assess the asymmetry of the limbs of the human body [25–28].

Figure 9.
Histogram for asymmetry assessment during right and left leg abduction.
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There are not a large number of publications in science-based databases using
multifractal approaches for the analysis of myographic signals. The author used
fractal analysis to assess the morphological complexities of the surface of the
connecting parts, scanned by a 3D scanner [29]. The possibility of predicting the
asymmetry of electromyographic signals from the ends (arms and legs) was tested
by the method of multifractal multiplicity [16]. The Higuchi fractal size was used to
establish the imbalance of the jaw and the loss of muscle strength in the hands by
helping the surface electromyography [17].

In the work are given examples of changes in the fluctuation functions of the
electromyographic signal for different levels of load on a specific muscle [30].

Electromyographic signals are considered in this work, comparable to the ends:
the right and left part of the hip muscle. In contrast to the classical approach to the
assessment of asymmetry with the use of a single point (maximum) of the mea-
sured signal, we consider the multiplicity of the measured signals of the finite points
as heterogeneous unevenly distributed fractional points. To assess the chaosticity of
myographic signals, it is possible to use the characteristics of fractal multiplicity,
such as the fractal size of Hausdorff, the indicator of Herst, generalized size,
correlation, and information size [31–34].

5.1 Materials and methods

In the current period, in clinical conditions, the assessment of asymmetry is
carried out at the maximum value of the amplitude of the muscles. This process
includes in itself “maximum contraction of the muscle - the achievement of the
peak in the maximum relaxation of the muscle”, is the informative result and
considered only the value of the peak. If you consider the whole process as a
dynamic time series, then in order to make a decision it is necessary to include all
the elements of the coincidence that creates this process. To examine all the data in
a dynamic range and the minimum step size of a window in one report it is
necessary to ensure the frequency of record lengths and window sizes. This seg-
mentation is performed in two passages, performed in opposite directions.

The calculation algorithm consists of the following steps.
Initially from the series x(k), k = 0,1,2…N allocate the total fluctuation (or

fluctuation profile)

Y ið Þ ¼
Xi

k¼1

x kð Þ � x½ �, i ¼ 1, 2…N, (5)

where x - is the average arithmetic series х(к).
Divide the full interval 1,N½ � by Ns ¼ N=s½ � segments, each of which contains s

values. The elements of the new interval will be x ν�1ð Þsþ1, … , xν,s, ν = 1,… , Ns. It
follows that in the case of s>N=4 the function of the deformed variance loses
statistical informativeness due to the small number of Ns <4, used in the medium.
At the same time it is necessary to fulfill the inequality s < 10 [35–37].

After changing the random variable Y ið Þ we add yν ið Þ 6¼ 0 to find the polyno-
mial for this function using the method of the least squares, and calculate the
variance in the interval ν:

F2 ν, sð Þ ¼ 1
s

Xs

i¼1

y ν� 1ð Þsþ i½ � � yν ið Þ� �2 (6)

for segments ν ¼ 1, 2, …Ns, in the case of fragmentation is performed in the
direct direction, and for the reverse sequence ν ¼ Ns þ 1, … , 2Ns we use the equation
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F2 ν, sð Þ ¼ 1
s

Xs

i¼1

y N � ν�Nsð Þsþ i½ � � yν ið Þ� �2 (7)

Conduct the distribution of deformed dispersions at intervals

Fq sð Þ ¼ 1
2Ns

X2Ns

ν
F2 ν, sð Þ� �q=2

( )1=q

(8)

Coefficient 2 in the signifier and in the upper limit of the sum used only for
reflation of the algorithm with two passes.

At zero value of the order q this equilibrium contains indefiniteness, and then by
definition

F0 sð Þ ¼ exp
1

4Ns

X2Ns

ν¼1

ln F2 ν, sð Þ� �( )
(9)

To find the dependence Fq sð Þwe change the time scale s with the fixed indicator
q and represent it in binary logarithmic coordinates.

If the studied series corresponds to a similar number (s ! 0), then the scaling
relationship is fulfilled

Fq sð Þ � sh qð Þ, (10)

where h q
� �

is a generalized index of Herst [35]. For stationary time series h
(2) = H is the known index of the degree of Hearst, which with one side does not
depend on q, and with the other variance is the same for all segments. In the
positive/negative value q, h q

� �
indicates the scaling behavior of segments with

large/small fluctuations [35].
For small values of s, h q

� �
we determine the linear regression [36].

Fq sð Þ ¼ h qð Þ � ln sð Þ (11)

The standard representation of the scaling properties of the temporal series
assumes a transition from the indicator Hearst h q

� �
to the mass indicator τ q

� �
and

the spectral function f (α), the size of Rennie, which are in [37].
Mass index is calculated by the formula:

τ qð Þ ¼ qh qð Þ � 1 (12)

The spectral function has a connection with the mass indicator and the indicator
Hearst:

α qð Þ ¼ dτ qð Þ
dq

¼ h qð Þ þ q
dh
dq

f αð Þ ¼ 1þ q αð Þ α� h q αð Þð Þ½ � (13)

where α is an indicator of Gelder, which estimates the probability of the
occurrence of the element of fractal multiplicity in the ν-th fragment.
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The size of Rennie is determined by the equilibrium of spectral function and (12)

Dq ¼ qh qð Þ � 1
q� 1

, (14)

Apparently the equation is not fulfilled when q = 1. For this value according to
the rules of Lopital (14), we use the dependence:

D 1ð Þ ¼ h 1ð Þ þ ∂h
∂q

����
q¼1

(15)

5.2 Discussion of results

With the purpose of demonstration of the possibility of using this method for
quantitative assessment of asymmetry of the patient’s muscle. Conduct testing of
the expressed method on EMG signals. Calculation is carried out separately for each
multiplicity.

The experiments used muscle signals: Quadriceps femoris muscle - rectus
femoris, Quadriceps femoris muscle - vastus lateralis, Quadriceps femoris muscle -
vastus medialis, Gastrocnemius muscle - lateral part, Gastrocnemius muscle -
medial part, and biceps femoris muscle.

In accordance with the above-mentioned algorithm for the computational
experiment, medical records were used of the quadriceps femoris muscle-vastus
lateralis, obtained with a 16-channel electromyograph ME6000 in lateral and right
medial and medial lobes.

Signals are marked хl kð Þ - for the separation of the left part, хr kð Þ - for the
separation of the right part. Each signal was broken down into 5 segments (Ns ¼ 5).
In the time series in both directions хl kð Þ s = 83 and in хr kð Þ s = 83.

Dependence Fq sð Þ for differential values q ¼ 1,9 obtained after accounting
trend in formulas (6) and (7) – Figure 10. When the values q <0 and q >4 are so
different that it is possible to say that they are repeated (Figure 10) and with these
values they lose their significance. It is found and in the values of the indicator
Renée calculated using (12) (Figure 11).

The results of the indicator Hersta are shown in Figure 12. At q> 2 values it is
possible to observe well-marked value of the indicator, which gives an opportunity
to use it as an information indicator. Between the values of h q

� �
is determined by

the relationship hLqð Þ> hRqð Þ and this is observed at positive values of q.

Figure 10.
The dependence of the variance of the quadriceps femoris muscle-vastus lateralis on the size of the segment s
((a) - s = 83; (b) - s = 43) at different values of the deformation parameter q (q = 1–9).
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Defining D Lð Þ
q andD Rð Þ

q parameter Dq obtained from the left and right parts of the
Quadriceps femoris muscle-vastus lateralis muscle of the patient. From Figure 12
easily determines the relationship

D Lð Þ
q >D Rð Þ

q

This inequality is fulfilled for 0 < q < 4, and for other values we get repetitive
values (it can be seen from the graphs), which lose their diagnostic value

D Lð Þ
q ¼ D Rð Þ

q

The numerical value of the spectral function f (α) is shown in Figure 13.
As in the graphs of the indicator Hersta (Figure 12) here is also found good

correlation in the values q >2. With the increase of the value of q in the signals of
the left part of the mouse, the value of f(α) is increased in comparison with the
value of the right part

f Lð Þ
q > f Rð Þ

q

5.3 The conclusion

The results show that the proposed method of acceptance and for the analysis of
the detection of asymmetry of human extremities. It is possible to consider that the

Figure 12.
Herst’s indicator graphics are for the left and right parts.

Figure 11.
Rennie’s graphics for the right and left parts.
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magnitudes that are used as the main characteristics of multifractals are informative
signs that can be used to detect violations of the asymmetry of the ends. The results
obtained show that in order to reveal the asymmetry of the finite points it is
necessary to use the indicator Hearst and the value of the spectral function, as the
informational range is wider than that of the indicator Reny.

6. Use of correlation analysis to assess the level of asymmetry in
muscles

Electromyography is the only objective and informative method of studying the
leading diseases of the nervous system, the functional state of the peripheral ner-
vous system. Electromyography allows not only to determine the nature of the
disease and its topical diagnosis, but also to objectively monitor the effectiveness of
treatment and predict the time and stages of the recovery process [38].

Although symmetry is considered ideal in the body, this is not the case. In other
words, the muscle mass of a healthy person’s limbs has a slightly different mass and
strength compared to the opposite side. One method of determining asymmetry is
the analysis of EMG signals received by surface electrodes [25, 39].

The application of various methods to the processing of EMG signals, including
mathematical, statistical, and complex, can be found in numerous literature sources
[16, 29, 40–42]. It should be noted that despite the widespread use of complex
mathematical processing methods in recent decades to increase the accuracy of
calculations and reliability of diagnostic results, the development of processing
devices based on the application of such methods is weak in terms of processing
algorithms and constructive implementation. In this regard, the application of
classical processing methods does not lose its relevance.

Correlation functions characterize the stable statistical characteristics of EMG.
Some of these features have a functional or phenomenological value in the
interpretation of EMG, but some of them open up new interesting ways in the
neurophysiological analysis of the neuromotor apparatus.

In [43], the authors used a correlation analysis method to recognize the move-
ment of the limbs. The obtained measurement results are compared with the EMG
placed in the database and the signals are classified. The method of mutual correla-
tion was used in [44] to analyze the process of renewal of the unit of movement of
the nervous-muscular system. [45] examined the correlation between the age of
patients with Packerson’s disease and the frequency of tremor.

Figure 13.
Graphs of the spectral function f(α) for the right and left parts.
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The maximum value of the correlation function (correlation coefficient) char-
acterizes the relationship of processes over time, their degree of class.

Interference EMF is the result of a large number of potentials located in the
separation area. However, then it is impossible to separate the action potentials of
individual units of action. The dispersion of loads over time passing through moto-
neurons is not so great. Therefore, the statistical determination of the phase rela-
tionship of the two interfering EMGs allows to reveal the relationship of the action
potentials of the two groups of units of motion over time (if these two EMGs reflect
the loads of different HV). Based on this, cross-correlation analysis has opened up
great opportunities in the study of synchronization of motoneuron charges.

6.1 Problem solving methods and approbation

In the mutually correlated analysis of EMG, the integral of the derivatives of two
different functions is found. If they are not completely dependent and the phase
ratios are random, the mutual correlation function will be equal to o for any τ. If the
processes are related and the phases of any of the two curves at τ often overlap, then
the mutual correlation function τ will be positive at the considered value.

In order for the value of the correlation function not to depend on the change in
EMG or amplification of the electromyograph, it is normalized, ie it is expressed as
part of the average power of both processes [46]:

Rnorm τð Þ ¼
1
T

Ð T
0 f 1 tð Þf 2 tþ τð Þdtffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

1
T

Ð T
0 f

2
1 tð Þdt

q ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1
T

Ð T
0 f

2
2 tð Þdt

q (16)

As a result of normalization, the correlation value is relative (it indicates the
share of class electrical events in total electrical activity).

It is not advisable to use the correlation analysis method to measure the duration
of the waves, as this quantity can be obtained by a simple instrument or by visual
means.

The maximum of the mutual correlation function is accompanied not only by
the value of τ = 0, but also by a slip.

This shift indicates that there is a connection between the two EMFs. But one of
them is late compared to the other. The average value of this delay is characterized
by the value of the landslide, ie it is possible to speculate on which EMG delay is
based on its direction. A small displacement may be due to a difference in the path
of excitation from one electrode to another. Therefore, significant landslides greater
than 3–4 ms are considered.

If we imagine the human body divided into two parts from the center, it is
not difficult to see that most organs are symmetrical and consist of right and
left parts: limbs (hands, feet), cerebral hemispheres, lungs, kidneys, and so on.
Even the only visible organs in the general system consist of two symmetrically
divided parts, such as the heart (right and left atrium, right and left ventricle),
and so on.

Some pathological changes, working conditions, habits, and some sports form
asymmetries that can cause serious complications in the body. This leads to the
pathology of the part that consumes more energy after a certain period.

Various methods and tools are used in clinics and hospitals to identify such
deficiencies. Figure 14 shows the measurement results recorded using the
ME6000-EMQ - 12-channel electromyograph.

In this example, 12 measurements are made without separation, and the results
reflect the muscle strength in the form of a graph or figure. In this device, muscle
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strength is recorded on a scale equal to 480 μV. The measurement time is 30 sec-
onds. Here, the value is taken as the result of an indicator equal to the maximum
amplitude. That is, for example, Figure 1 shows the maximum value of muscle
strength in the quadriceps femoris muscle - vastus lateralis, and this muscle is
considered to have undergone asymmetry. However, it is not possible to see the
level of asymmetry in other muscles here.

The muscles being measured are the main muscles that control the movement of
the lower extremities. Muscles used in experiment are the same, and are given in
Table 1.

The measurement results are collected in the form of a file with.dbf, .xls, .m, or
any other possible extensions for further processing. An example is Figure 15. Here
L and R show the left and right parts as the corresponding muscle.

The appropriate sequence of operations is then performed to calculate the
correlation function or correlation coefficient of the corresponding pair of signals.

Computer modeling of calculations was performed in the Excel software pack-
age. The results of the calculated correlation coefficient are shown in Table 8, and
the histogram of the results for muscles is shown in Figure 3.

As can be seen from the table, the results obtained (correlation coefficients)
are the value of the correlation dependence of the muscle pair on each other (right
or left) and not on the environment. This result does not show the difference
between a muscle in one area and another, but the relationship between a pair of
muscles over time. On the other hand, this approach allows us to determine how
weak or strong the degree of class failure in the muscles is, and thus which muscle
mass is more prone to asymmetry. These can be seen more clearly visually in
Figure 16.

Figure 14.
Measurement result recorded using ME6000-EMQ device.
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6.2 Application of the obtained results

Figure 17 shows a comparative interpretation of the results obtained from the
measurement of muscle strength and the correlation analysis of the measurement
results using the available apparatus of the EMG signals.

Figure 15.
Measurement results from 12 muscles (sets Xn and Yn).

## Abbreviation Correlation coefficient

1 a-bfm 0.769

2 a-gm-lp 0.878

3 a-qfm-rf 0.952

4 a-qfm-vl 0.553

5 a-qfm-vm 0.995

6 a-gm-mp 0.774

Table 8.
Results of the calculated correlation coefficient.

Figure 16.
Histograms of muscle-dependent values of correlation coefficients.
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As can be seen from the figure, in the first case, the measurement results are
presented separately for each muscle in the form of histograms or graphs. However,
sometimes the results obtained from the right or left side of the same muscle are
inconsistent, making this comparison difficult. On the other hand, because the
diagnosis is based on the maximum value, it is difficult to observe and compare the
tendency to asymmetry in other muscles. This is also reflected in the comparison of
different measurement results.

The results obtained by calculating the correlation coefficient are not only sim-
pler in terms of visual observation, but also easier to compare. It can be easily
deduced from the graph that the biceps femoris muscle and the gastrocnemius
muscle are already prone to asymmetry in the medial part muscles (Figure 17), and
this is important information in determining subsequent treatment procedures.

6.3 The result

A correlation analysis method has been proposed that allows the determination
of this asymmetry on the basis of EMG signals and the judgment of its level in
different measurements. For this purpose, 12 signal results from three main muscle
types covering the lower extremity were used, and the asymmetry was determined
by calculating the correlation coefficient of the samples. This allows to easily com-
pare the results from a visual point of view, as well as to determine the level of
asymmetry in other muscles.

7. Conclusion

Muscles are one of the main constituents of the human body and are complex
and numerous. In this regard, complementary methods are needed in the diagnosis
of neuromuscular diseases and the choice of treatment methods.

The results of the study show that assessment of the degree of asymmetry of
muscle strength allows an expert doctor to accurately assess the differences in the
biopotentials of the studied muscles of the limbs. The segmental method also gives
informative values about the composition and differences between individual body

Figure 17.
Comparison of the results obtained from the measurement of muscle strength and the correlation analysis of the
measurement results of the EMG signals using the existing apparatus.
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segments. The multifractal nature of human allows use of the quantities used as key
features of multifractals as an informative sign that can be used to detect a violation
of the asymmetry of the limbs. The isokinetic test results help to assess asymmetry
in measuring muscle strength, relying on the randomness of the dynamic processes
of the biological system, which again contains informative parameters. Research
and practical calculations show that these methods can be used to assess asymmetry
and are used as a complementary tool in making diagnostic decisions.
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