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ABSTRACT

Polycystic ovarian syndrome (PCOS) is a widely prevalent endocrine disorder. The multifaceted clinical presentation of
PCOS requires a comprehensive approach, addressing not only the biological aspects but also holistic dimensions,
encompassing psychological, emotional, social, and spiritual factors for optimal clinical outcomes. Current management
primarily emphasizes the biological dimension, utilizing pharmaceutical interventions and some lifestyle modifications.
Despite promising outcomes, the precise approach, rationale, and efficacy of naturopathy and yoga in PCOS management
have not been thoroughly investigated. A comprehensive literature search was conducted using various databases to identify
relevant studies. The evidence gathered was synthesized and organized around the following key themes: consultation,
nutrition, fasting, herbs, elemental therapies, massage, yoga, acupuncture, and sustainable health principles. While this
review provides insights that could enhance the understanding of the naturopathic approach in PCOS management, it

emphasizes the need for future clinical trials and systematic reviews to validate these findings.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a common endocrine dis-
order with a prevalence of up to 22% and is typically diagnosed
using Rotterdam’s criteria, which include the presence of more
than two features of oligo/anovulation, biochemical or clinical
hyperandrogenism, and polycystic ovaries."” The predisposing
risk factors for PCOS include a combination of biological, psy-
chological, and lifestyle factors. Also, exposure to environmen-
tal toxins such as persistent organic pollutants (POPs) and heavy
metals has been associated with disrupting endocrine hormones
and leading to various gynecological disorders, including PCOS.?

Pathophysiologically, PCOS is characterized by insulin resis-
tance, hyperinsulinemia, hyperandrogenism, low-grade inflam-
mation, and adiposity, all of which are involved in reciprocal

causal relationships.*® Further, PCOS is associated with various
complications: metabolic (diabetes and cardiovascular disorders),
reproductive (infertility, menstrual and pregnancy-related com-
plications), and psychological (anxiety, depression, eating disor-
ders, and low self-esteem).® All these multifaceted factors impact
the quality of life of the affected women.

The diversity in the clinical presentation of PCOS warrants
addressing not only the biological but also the holistic dimen-
sions—biological, psychological, emotional, social, and spiri-
tual—for better clinical outcomes.” Despite the diverse clinical
presentation, current management predominantly focuses on the
biological dimension. This involves using oral contraceptives and
anti-androgenic drugs for menstrual issues, metformin for insu-
lin sensitivity, ovulation-inducing medications for infertility, and
anti-obesity drugs combined with lifestyle changes.>®
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Naturopathy and yoga offer a non-pharmacological complex
medicinal system that uses a multidimensional individualized
approach to healing commonly prescribed for the management
of an array of lifestyle disorders.>!® Reports suggest that inte-
grated naturopathy and yoga interventions, such as counseling,
hydrotherapy, fasting, nutrition, exercises, herbal medicines, and
sleep hygiene, have the potential to help improve health outcomes
and quality of life among women.”'"'> Nevertheless, the precise
approach, rationale, and effectiveness of naturopathy and yoga
in addressing PCOS have not been thoroughly examined. Hence,
this review seeks to explore the existing approach to, evidence for,
and effectiveness of prescribing naturopathy and yoga for PCOS
management. This will contribute to expanding the scope of natu-
ropathy and enrich understanding among the clinicians.

The search was done using the electronic databases PubMed, Sco-
pus, Embase, Web of Science, and Google Scholar in September
2023 without date restrictions. The key words “PCOS,” “PCOD,”
and “Stein Leventhal Syndrome” were combined with following
theme-specific terms:

a.  “Naturopathy,” “Naturopathic Medicine,”
b.  “Nutrition,” “Diet,” “Healthy eating”
c.  “Fasting,” “Calorie restriction,” “Intermittent fasting,” “Al-
ternate day fasting,” “Medically supervised fasting”
7 “Herbal medicine,” “Phyto

Naturopath”

d. “Herbs,” “Herbal extracts,

therapy”

e. “Hydrotherapy; “Water therapy,; “Sun therapy, “Helio-
therapy,” “Balneotherapy,” “Mud therapy, “Air therapy;,
“Elemental therapy”

f. “Yoga” “Mindfulness,” “Breathing exercise, “Postures,”
“Pranayama’

g.  “Acupuncture,” “Acupressure,” “TCM”

h.  “Massage,” “Manipulation”

The review included case reports, case series, reviews, quasi-
experimental studies, controlled trials, systematic reviews and
meta-analyses related to the effectiveness of different modalities
within naturopathy. Research protocols, commentaries, book chap-
ters, conference proceedings, and non-English-language publica-
tions were excluded. Titles and abstracts of all potential studies were
screened to eliminate duplicate and ineligible studies. The studies
were then categorized into (1) systematic reviews/meta-analyses,
(2) narrative reviews, (3) clinical trials, and (4) others.

Two reviewers independently evaluated the relevance and com-
pleteness of selected references, resolving any discrepancies
through discussion among the authors. Evaluation of risk of bias
and robustness of study was not conducted, and no automation
tools were used. The data extracted from the articles included the

study objectives, interventions, findings, therapeutic actions, and
mechanisms of action. The data collected were then synthesized
under the following key themes: consultation, nutrition, fasting,
herbs, elemental therapies, massage, yoga, acupuncture, and sus-
tainable health principles.

The first component of the naturopathic approach is a holistic
consultation, in which a naturopath spends considerable time
with the patient based on the principle of tolle causam (treat the
cause)."” This entails identifying the root cause, whether based in
internal factors (emotions, beliefs, motivation, stress) or external
influences (sleep, exercise, diet, exposure to environmental tox-
ins, sun exposure, social relationships)." Once the root cause is
understood, the naturopath employs additional principles, such
as tolle totum (treat the whole person) and docere (doctor as a
teacher), in which both the doctor and the patient collaborate to
understand the patient, develop treatment strategies, set goals,
and foster health independence."

The body has an innate tendency to heal (vis medicatrix natu-
rae), and naturopathy helps to promote the healing process by
removing the obstacles to health and providing a favourable inter-
nal and external environment to heal. Hence, treatment strategies
are focused on activating eliminative channels (emunctories, such
the intestines, skin, lungs, and bladder)," or facilitating compre-
hensive healing through various conservative therapies and edu-
cation on sustainable health principles. The holistic consultation
establishes a foundation for planning treatment strategies in the
management of PCOS (see Figure 1).

“Food as medicine” stands as a core principle in naturopathy.
Naturopaths advocate consuming live, whole foods such as
sprouts, whole grains, and a wide variety of vegetables, fruits, nuts,
and seeds. A naturopathic diet has a low glycemic index and is a
rich source of fibre, healthy fats, proteins, vitamins, minerals, and
phytonutrients. A systemic review and meta-analysis has shown
the impact of low glycemic index on reducing insulin resistance,
improving lipid profiles, and reducing abdominal adiposity and
testosterone levels in women with PCOS.'*"” Low glycemic load
meals also have been proven to be effective in reducing ghrelin
and increasing glucagon in women with PCOS.*

A diet abundant in saturated fats exacerbates inflammation and
worsens insulin resistance,” whereas eating healthy fats such as
omega-3 and monounsaturated fatty acids (MUFAs), which are
abundant in nuts and seeds, has been shown to have a beneficial
effect on PCOS. A study on the influence of dietary alpha-
linolenic acid found in flax seed oil revealed its potential function
in improving sex hormones, enhancing gut and vaginal micro-
biomes, and reducing inflammation, indicating its potential role
in PCOS management.”® The naturopathic diet, rich in fibre, pro-
motes insulin sensitivity, modulates intestinal microbial diversity,
enhances metabolic health, uplifts mood, reduces inflammation,
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CONSERVATIVE
THERAPIES
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FIGURE 1 Naturopathic Approach for the Management of PCOS

and supports weight loss, collectively contributing to favourable
outcomes in PCOS.2*

Fasting

Fasting is one of the first-line treatments used by naturopaths for
treating a variety of disorders, including PCOS."" Methods of fast-
ing such as time-restricted feeding, alternate-day fasting, modi-
fied alternate-day fasting (5:2), prolonged fasting, and calorie
restriction are tailored by a naturopath based on the needs of the
patient. Fasting has the potential to enhance autophagy, restore
bodily homeostasis, facilitate weight reduction, boost insulin sen-
sitivity, diminish oxidative stress, decrease inflammation, harmo-
nize circadian rhythmicity, regulate metabolism, and enhance gut
health. These multifaceted benefits align with factors favourable
to PCOS-related outcomes.”*

Recent studies suggest fasting to attenuate female health issues,
such as hormonal imbalances, cancers, and menstrual disor-
ders.!*?%?” A pre-post study on the effect of time-restricted feeding
on women with PCOS showed significant improvements in hor-
monal profiles (sex hormone binding globulin and androgens),
and a reduction in weight, inflammation, and insulin resistance.?®
However, the effect of prolonged fasting on PCOS outcomes has
yet to be investigated.

Herbs

Turmeric (Curcuma longa), licorice (Glycyrrhiza glabra), spear-
mint (Mentha spicata), basil (Ocimum basilicum), ashwagandha

(Withania somnifera), and cinnamon (Cinnamomum verum) are
commonly used in naturopathy for PCOS. Turmeric is known for
enhancing ovulatory functions, while licorice and spearmint can
reduce androgenic activity. Licorice and cinnamon are also used
to reduce insulin resistance, which is one of the primary predis-
posing factor for PCOS.**! Ashwagandha, which has adaptogenic
and anxiolytic properties, aids in lowering cortisol levels, pro-
viding potential benefits for individuals with PCOS.*? Aloe vera
(Aloe barbadensis) and fenugreek (Trigonella foenum-graecum)
are known for their potent antioxidant properties and have
demonstrated benefits in reducing insulin resistance, while also
supporting ovarian tissue health and folliculogenesis.” Fennel
(Foeniculum vulgare) contains a compound known as anethole,
which possesses estrogenic properties and aids in the treatment of
PCOS.** Chamomile (Matricaria chamomilla) contains flavonoid
compounds and exhibits anti-inflammatory effects.’* Ginseng
(Panax ginseng) and black cohosh (Actaea racemosa) possess
estrogen-like properties and can reduce luteinizing hormone
(LH) levels.**** Flax seeds (Linum usitatissimum), rich in lignans,
have antiandrogenic functions.*

Elemental Therapies

Indian naturopathy practice is influenced by ancient Indian
philosophy, particularly the Sankhya philosophy, as well as the
ancient Indian text Garbhopanishad.***” These sources posit that
the universe and the human body are composed of panchamahab-
hootas (five basic elements): Prithvi (earth), Jal (water), Tej (fire),
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Vayu (air), and Aakash (space). Naturopaths incorporate this
concept, employing elemental-based therapies to restore balance
and promote health. Water-based treatments (hydrotherapy),
such as cold hip baths, induce thermic and circulatory reactions,
improving pelvic functioning.*® Enema encourages the elimina-
tive function of the liver and intestines, thereby supporting heal-
ing. Sauna baths trigger hormetic reactions, activating enzymatic
pathways and balancing metabolic health.*® Hormesis refers to a
phenomenon in which a small or intermittent exposure to mild
stressors, such as heat, cold, radiation, calorie restriction, fasting,
or exercise, elicits an adaptive response in the body. This adap-
tive response includes the expression of stress resistance genes,
synthesis of antioxidants, and production of heat shock proteins,
which ultimately enhance tissue resilience, making it better able to
withstand future stressors.***° Fire-based therapy (sun exposure),
has been linked to benefits such as resetting the circadian rhythm,
restoring hormonal balance, and vitamin D synthesis.” Studies
have shown the role of Vitamin D in treating PCOS as reducing
insulin resistance, androgen levels, glucose levels, inflammatory
biomarkers, and lipid levels.***

Various earth-based therapies, including balneotherapy,
grounding (connection to nature), and mud baths, have been
shown to lower inflammatory biomarkers and stress markers,
as well as enhancing the expression of antioxidant heat shock
proteins, thus improving well-being.*** Air-based therapies
include breathing exercises and medical ozone therapy, both of
which reduce oxidative stress in the body.***” Fasting is typically
administered as an ether-based therapy. As previously discussed,
supervised fasting aids in PCOS healing by inducing beneficial
metabolic changes.

Yoga, a mind-body practice incorporating asanas (postures),
pranayama (yogic breath regulation), relaxation techniques, and
meditation, is frequently recommended in naturopathy settings. A
meta-analysis and systematic review have shown the potential effec-
tiveness of yoga in reducing clinical hyperandrogenism, addressing
menstrual abnormalities, and improving fasting glucose and insu-
lin levels.*® Another systematic review demonstrated the usefulness
of several yoga components in improving body composition and
areas of psychological health in women with PCOS.*

Another study noted the possible role of Kapalbhati pranayama
(rapid breathing) in autonomic balance, neurohormonal bal-
ance, and the promotion of metabolic health, particularly insu-
lin homeostasis.” Yoga has been shown to reduce inflammatory
biomarkers such as C-reactive protein (CRP) and cytokines such
as interleukins, tumor necrosis factor (TNF-a), and interfer-
on-gamma (INF-y).”! A randomized controlled study found that
mindfulness-based stress reduction approaches induced DNA
methylation and improved physical, emotional, and psychological
well-being.*

In acupuncture, fine needles are inserted into selected acu-points,
whereas acupressure involves applying manual pressure or using

instruments on reflex points. Commonly used acupuncture
points, such as Sanyinjiao (Spleen 6), Guanyuan (conception ves-
sel 4), Zigong (Extra -CA 1), Zhongji (conception vessel 3), and
Qihai (conception vessel 6), are administered to enhance the flow
of energy (Chi).” According to research, the most likely mecha-
nism of acupuncture is a decrease in cortisol levels and an increase
in beta-endorphins.* Endorphin has been proven to affect gonad-
otrophin-releasing hormone (GnRH), causing ovulation in PCOS
females.”? A randomized controlled trial undertaken to study the
efficacy of acupressure among 96 women with PCOS showed the
potential significance of acupressure in lowering clinical symp-
toms and testosterone levels and improving quality of life.”

Massage involves the manipulation of soft tissue using techniques
such as touch, friction, kneading, percussion, and vibration. It can
be performed with various oils, including essential oils for health
and healing. While empirical research on the efficacy of massage
in PCOS is limited, there is evidence suggesting that massage
can contribute to improving sleep quality,” clearing inflamma-
tory cytokines from the circulation, increasing expression of
anti-inflammatory and regenerative pathways such as ERK1/2
and FAK,” reducing insulin resistance by activating the AMPK/
SIRT1 pathway,” and lowering stress hormones.* Additionally,
the use of essential oils, such as spearmint oil, lavender oil, ber-
gamot oil, marjoram oil, and almond oil, helps improve mental
health, which is beneficial in PCOS recovery.*¢!

The subsequent phase in naturopathy involves educating indi-
viduals about health promotion principles such as salutogenesis,
arogya rakshak panchatantras (five principles of health preserva-
tion), and the importance of returning to nature to support vital-
ity for health and healing. Naturopaths prioritize follow-up visits
to monitor long-term behaviour changes and ensure adherence to
the planned care.

Salutogenesis is a health promotion approach that emphasizes
constructing health by building health resources rather than
focusing on disease pathogenesis.”* A naturopath constantly tries
to educate the patient that PCOS or any disease is just a process
or disturbance in the body that needs to be addressed to restore
health. The intention is to teach patients and help them under-
stand coping mechanisms while motivating them to undertake
long-term behavioural changes. This includes prioritizing healthy
habits such as proper nutrition, sufficient sleep, regular exercise,
and effective stress management, all of which contribute to overall
health and well-being.

“Arogya rakshak panchatantras” are the five principles of health
preservation introduced by Indian naturopath Dr. V. Venkat Rao.
These principles encompass holistic lifestyle regimens and con-
sist of prayer twice a day, exercise for one hour daily, fasting once
a week, hydration, and moderate eating.”® As mentioned earlier,
these concepts serve as a sustainable method for managing PCOS.

Return to nature is another sustainable principle that empha-
sizes following nature’s rhythms, such as synchronizing the
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Herbal Medicine
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Herbs acts as a adaptogen to restore
health

Yoga and Pranayama

Reduction in inflammatory biomarkers
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DNA methylation

Reduction in Inflammatory biomarkers
Reduces stress

FIGURE 2 Plausible Mechanisms Behind the Effects of Naturopathy and Yoga in PCOS Management

circadian clock with nature’s clock, maintaining sleep hygiene,
time-restricted eating and eating only during the day, exposure
to the sun, earth, and water, and emphasizing positive emotions
through prayers and spirituality.

Evidence suggests women with PCOS are more likely to have
poor sleep quality, daytime sleepiness, and sleep disorders such
as obstructive sleep apnea.®* This vicious cycle must be broken by
adopting proper sleep hygiene, which is required for hormonal
balance and healthy ovulation.®® Eating late at night increases the
risk of metabolic abnormalities such as obesity, high waist-hip cir-
cumference, high blood sugar, high blood pressure, and increased
lipid and sugar levels, all of which aggravate PCOS symptoms.*
In consultations, incorporating health principles is a cornerstone
for naturopaths in providing long-term health independence for
women with PCOS.

The comprehensive therapeutic evidence and plausible mech-
anisms behind naturopathic therapeutic approach is depicted in
Figure 2.

CONCLUSION

This review summarizes approaches to using naturopathy and
yoga for PCOS, the rationale behind their use, and the evidence
to support doing so. Naturopathy offers a holistic approach to
addressing the multidimensional aspects of PCOS. The naturo-
pathic procedure typically starts with a thorough consultation
to understand the individual’s specific needs. Treatments may
include dietary adjustments, fasting, herbal remedies, water and
mud-based therapies, yoga, mindfulness practices, acupuncture,
manipulative therapy, and education on sustainable lifestyle
changes. The information presented here has the potential to

broaden the understanding and approach of naturopaths in the
management of PCOS and foster research in this area. However,
the present review did not assess the methodological robustness
or quality of evidence of the studies included. Therefore, robust
systematic reviews assessing the quality of the study and risk of
bias and/or clinical trials are essential to substantiate the utility
and generalizability of these therapies.

AUTHOR AFFILIATIONS
'Department of Naturopathy, Sant Hirdaram Medical College of Naturopathy
& Yogic Sciences for Women, Bhopal, India; Mirakle Integrated Health Centre,
Pollachi, Tamilnadu, India.

ACKNOWLEDGEMENTS
Not applicable

CONFLICTS OF INTEREST DISCLOSURE
We have read and understood the CAND Journal’s policy on conflicts of interest
and declare that we have none.

FUNDING
This research did not receive any funding

REFERENCES

1. Deswal R, Narwal V, Dang A, Pundir CS. The prevalence of polycystic ovary
syndrome: a brief systematic review. ] Hum Reprod Sci. 2020;13(4):261.
http://doi.org/10.4103/JHRS.JHRS_95_18

2. Christ JP, Cedars MI. Current guidelines for diagnosing PCOS. Diagnostics.
2023;13(6):1113. http://doi.org/10.3390/DIAGNOSTICS13061113

3. Rumph JT, Stephens VR, Martin JL, et al. Uncovering evidence: associations
between environmental contaminants and disparities in women’s health. Int |
Environ Res Public Health. 2022;19(3). http://doi.org/10.3390/IJERPH19031257

4. Bulsara J, Patel P, Soni A, Acharya S. A review: brief insight into polycystic
ovarian syndrome. Endocrine Metabol Sci. 2021;3:100085. http://doi.
org/10.1016/J. ENDMTS.2021.100085

CANDJournal | Volume 31, No. 2, June 2024

www.candjournal.ca | 22


http://doi.org/10.4103/JHRS.JHRS_95_18
http://doi.org/10.3390/DIAGNOSTICS13061113
http://doi.org/10.3390/IJERPH19031257
http://doi.org/10.1016/J.ENDMTS.2021.100085
http://doi.org/10.1016/J.ENDMTS.2021.100085

REVIEW |

CAND).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Neven ACH, Laven ], Teede HJ, Boyle JA. A summary on polycystic ovary
syndrome: diagnostic criteria, prevalence, clinical manifestations, and
management according to the latest international guidelines. Semin Reprod
Med. 2018;36(1):5-12. http://doi.org/10.1055/S-0038-1668085

Palomba S, Santagni S, Falbo A, La Sala GB. Complications and challenges
associated with polycystic ovary syndrome: current perspectives. Int |
Womens Health. 2015;7:745. http://doi.org/10.2147/IJfWH.S70314

Cowan S, Lim S, Alycia C, et al. Lifestyle management in polycystic ovary
syndrome - beyond diet and physical activity. BMC Endocrine Disorders
2023.2023;23(1):1-33. http://doi.org/10.1186/512902-022-01208-Y

Teede HJ, Misso ML, Costello MF, et al. Recommendations from the
international evidence-based guideline for the assessment and management
of polycystic ovary syndrome. Hum Reprod. 2018;33(9):1602. http://doi.
org/10.1093/HUMREP/DEY256

Fleming SA, Gutknecht NC. Naturopathy and the primary care practice.
Prim Care. 2010;37(1):119. http://doi.org/10.1016/].POP.2009.09.002

Maheshkumar K, Venugopal V, Poonguzhali S, Mangaiarkarasi N,
Venkateswaran ST, Manavalan N. Trends in the use of yoga and naturopathy
based lifestyle clinics for the management of non-communicable
diseases (NCDs) in Tamilnadu, South India. Clin Epidemiol Glob Health.
2020;8(2):647-651. http://doi.org/10.1016/].CEGH.2019.09.013

Nair P, Khawale P. Role of therapeutic fasting in women’s health: an overview.
J Midlife Health. 2016;7(2):61. http://doi.org/10.4103/0976-7800.185325

Ye Y, Zhou CC, Hu HQ, Fukuzawa I, Zhang HL. Underlying mechanisms
of acupuncture therapy on polycystic ovary syndrome: evidences from
animal and clinical studies. Front Endocrinol (Lausanne). 2022;13. http://
doi.org/10.3389/FENDO.2022.1035929

Snider P, Zeff J. Unifying principles of naturopathic medicine origins and
definitions. Integrative Medicine: A Clinician’s Journal. 2019;18(4):36.
Accessed August 5, 2023. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7219457/

Nair PM, Silwal K, Arankale D, Sharma H, Tewani GR. Unity of disease
and unity of cure: an evidence-based perspective. Integr Med (Encinitas).
2023;22(3):38-43. Accessed August 29, 2023. https://pubmed.ncbi.nlm.nih.
gov/37534022/

Myers SP, Kruzel T, Zeff ], Snider P. Emunctorology: Synthesising
traditional naturopathic practice with modern science. Integrative Medicine:
A Clinician’s Journal. 2019;18(3):40. Accessed August 5, 2023. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC7217398/

Porchia LM, Hernandez-Garcia SC, Gonzalez-Mejia ME, Lopez-Bayghen
E. Diets with lower carbohydrate concentrations improve insulin
sensitivity in women with polycystic ovary syndrome: a meta-analysis. Eur
J Obstet Gynecol Reprod Biol. 2020;248:110-117. http://doi.org/10.1016/].
EJOGRB.2020.03.010

Kazemi M, Hadi A, Pierson RA, Lujan ME, Zello GA, Chilibeck PD.
Effects of dietary glycemic index and glycemic load on cardiometabolic
and reproductive profiles in women with polycystic ovary syndrome: a
systematic review and meta-analysis of randomized controlled trials. Adv
Nutr. 2021;12(1):161-178. http://doi.org/10.1093/ ADVANCES/NMAA092

Hoover SE, Gower BA, Cedillo YE, Chandler-Laney PC, Deemer SE, Goss
AM. Changes in ghrelin and glucagon following a low glycemic load diet
in women with PCOS. J Clin Endocrinol Metab. 2021;106(5):E2151-E2161.
http://doi.org/10.1210/CLINEM/DGAB028

Gonzalez F, Considine R V, Abdelhadi OA, Acton AJ. Saturated fat ingestion
promotes lipopolysaccharide-mediated inflammation and insulin resistance
in polycystic ovary syndrome. J Clin Endocrinol Metab. 2019;104(3):934-946.
http://doi.org/10.1210/JC.2018-01143

T W, LS, YL, etal. Dietary a-linolenic acid-rich flaxseed oil exerts beneficial
effects on polycystic ovary syndrome through sex steroid hormones-
microbiota-inflammation axis in rats. Front Endocrinol (Lausanne). 2020;11.
http://doi.org/10.3389/FENDO.2020.00284

Barber TM, Kabisch S, Pfeiffer AFH, Weickert MO. The health benefits
of dietary fibre. Nutrients. 2020;12(10):3209. http://doi.org/10.3390/
NU12103209

Venugopal V, Deenadayalan B, Ashokkumar S, Maheshkumar K.
Naturopathic live food model in polycystic ovarian syndrome (PCOS). J

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Family Med Prim Care. 2022;11(11):7502. http://doi.org/10.4103/JFMPC.
JEMPC_1275_22

Patterson RE, Laughlin GA, LaCroix AZ, et al. Intermittent fasting and
human metabolic health. ] Acad Nutr Diet. 2015;115(8):1203. http://doi.
org/10.1016/].JAND.2015.02.018

Attina A, Leggeri C, Paroni R, et al. Fasting: how to guide. Nutrients.
2021;13(5):1570. http://doi.org/10.3390/NU13051570

He Z, Xu H, Li C, Yang H, Mao Y. Intermittent fasting and immunomodulatory
effects: a systematic review. Front Nutr. 2023;10:1048230. http://doi.
org/10.3389/FNUT.2023.1048230/BIBTEX

Tewani S, Sharma H, Tewani GR, Kodali PB, Nair PM. The long-term impact
of therapeutic fasting on primary dysmenorrhea in young female adults: a
randomized controlled trial. Cureus. 2023;15(7). http://doi.org/10.7759/
CUREUS 41437

MK P, Kodali PB, Tewani GR, Sharma H, Nagarkar A. Physiological and
psychological effects of medically supervised fasting in young female
adults: an observational study. Cureus. 2023;15(7). http://doi.org/10.7759/
CUREUS.42183

Li C, Xing C, Zhang ], Zhao H, Shi W, He B. Eight-hour time-restricted feeding
improves endocrine and metabolic profiles in women with anovulatory
polycystic ovary syndrome. ] Transl Med. 2021;19(1):148. http://doi.
org/10.1186/512967-021-02817-2

Mehraban M, Jelodar G, Rahmanifar F. A combination of spearmint and
flaxseed extract improved endocrine and histomorphology of ovary in
experimental PCOS. J Ovarian Res. 2020;13(1):1-8. http://doi.org/10.1186/
S13048-020-00633-8/FIGURES/5

Lakshmi JN, Babu AN, Kiran SSM, et al. Herbs as a source for the treatment
of polycystic ovarian syndrome: a systematic review. BioTech. 2023;12(1):4.
http://doi.org/10.3390/BIOTECH12010004

Qin B, Panickar KS, Anderson RA. Cinnamon: Potential role in the prevention
of insulin resistance, metabolic syndrome, and type 2 diabetes. ] Diabetes Sci
Technol. 2010;4(3):685. http://doi.org/10.1177/193229681000400324

Dhankani MA, Patil HJ, Dhankani AR. A systematic review: ayurvedic
herbal medicine for women with polycystic ovary syndrome. Med Sci Forum.
2023;21(1):46. http://doi.org/10.3390/ECB2023-14362

Lakshmi JN, Babu AN, Kiran SSM, et al. Herbs as a source for the treatment
of polycystic ovarian syndrome: a systematic review. BioTech. 2023;12(1).
http://doi.org/10.3390/BIOTECH12010004

Manouchehri A, Abbaszadeh S, Ahmadi M, Nejad FK, Bahmani M, Dastyar
N. Polycystic ovaries and herbal remedies: a systematic review. JBRA Assist
Reprod. 2023;27(1):85. http://doi.org/10.5935/1518-0557.20220024

Haidari F, Banaei-Jahromi N, Zakerkish M, Ahmadi K. The effects of
flaxseed supplementation on metabolic status in women with polycystic
ovary syndrome: a randomized open-labeled controlled clinical trial. Nutr J.
2020;19(1):1-11. http://doi.org/10.1186/S12937-020-0524-5/TABLES/6

Parrott RJ, Larson GJ, Bhattacharya RS. The ocean of rivers of Samkhya: a
review of “Samkhya: A Dualist Tradition in Indian Philosophy.” Philos East
West. 1990;40(3):375. http://doi.org/10.2307/1399429

Kulkarni AA, Gadgil ND. Garbhopanishad an optimal doctrine over the
embryo: a literature research. | Ayurvedic Herbal Med. 2022;8(2):88-93.
http://doi.org/10.31254/JAHM.2022.8206

Ratnakumari ME, Manavalan N, Sathyanath D, Ayda YR, Reka K. Study to
evaluate the changes in polycystic ovarian morphology after naturopathic
and yogic interventions. Int ] Yoga. 2018;11(2):139. http://doi.org/10.4103/
[JOY.JOY_62_16

Li X, Yang T, Sun Z. Hormesis in health and chronic diseases.
Trends Endocrinol Metab. 2019;30(12):944. http://doi.org/10.1016/].
TEM.2019.08.007

Mattson MP. Dietary factors, hormesis and health. Ageing Res Rev.
2008;7(1):43. http://doi.org/10.1016/].ARR.2007.08.004

Mead MN. Benefits of sunlight: a bright spot for human health. Environ
Health Perspect. 2008;116(4):A160. http://doi.org/10.1289/EHP.116-A160

Morgante G, Darino I, Spano A, et al. PCOS physiopathology and vitamin
D deficiency: biological insights and perspectives for treatment. J Clin Med.
2022;11(15):4509. http://doi.org/10.3390/JCM 11154509

CAND

I Volume 31, No. 2, June 2024

www.candjournal.ca |


http://doi.org/10.1055/S-0038-1668085
http://doi.org/10.2147/IJWH.S70314
http://doi.org/10.1186/S12902-022-01208-Y
http://doi.org/10.1093/HUMREP/DEY256
http://doi.org/10.1093/HUMREP/DEY256
http://doi.org/10.1016/J.POP.2009.09.002
http://doi.org/10.1016/J.CEGH.2019.09.013
http://doi.org/10.4103/0976-7800.185325
http://doi.org/10.3389/FENDO.2022.1035929
http://doi.org/10.3389/FENDO.2022.1035929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7219457/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7219457/
https://pubmed.ncbi.nlm.nih.gov/37534022/
https://pubmed.ncbi.nlm.nih.gov/37534022/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7217398/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7217398/
http://doi.org/10.1016/J.EJOGRB.2020.03.010
http://doi.org/10.1016/J.EJOGRB.2020.03.010
http://doi.org/10.1093/ADVANCES/NMAA092
http://doi.org/10.1210/CLINEM/DGAB028
http://doi.org/10.1210/JC.2018-01143
http://doi.org/10.3389/FENDO.2020.00284
http://doi.org/10.3390/NU12103209
http://doi.org/10.3390/NU12103209
http://doi.org/10.4103/JFMPC.JFMPC_1275_22
http://doi.org/10.4103/JFMPC.JFMPC_1275_22
http://doi.org/10.1016/J.JAND.2015.02.018
http://doi.org/10.1016/J.JAND.2015.02.018
http://doi.org/10.3390/NU13051570
http://doi.org/10.3389/FNUT.2023.1048230/BIBTEX
http://doi.org/10.3389/FNUT.2023.1048230/BIBTEX
http://doi.org/10.7759/CUREUS.41437
http://doi.org/10.7759/CUREUS.41437
http://doi.org/10.7759/CUREUS.42183
http://doi.org/10.7759/CUREUS.42183
http://doi.org/10.1186/S12967-021-02817-2
http://doi.org/10.1186/S12967-021-02817-2
http://doi.org/10.1186/S13048-020-00633-8/FIGURES/5
http://doi.org/10.1186/S13048-020-00633-8/FIGURES/5
http://doi.org/10.3390/BIOTECH12010004
http://doi.org/10.1177/193229681000400324
http://doi.org/10.3390/ECB2023-14362
http://doi.org/10.3390/BIOTECH12010004
http://doi.org/10.5935/1518-0557.20220024
http://doi.org/10.1186/S12937-020-0524-5/TABLES/6
http://doi.org/10.2307/1399429
http://doi.org/10.31254/JAHM.2022.8206
http://doi.org/10.4103/IJOY.IJOY_62_16
http://doi.org/10.4103/IJOY.IJOY_62_16
http://doi.org/10.1016/J.TEM.2019.08.007
http://doi.org/10.1016/J.TEM.2019.08.007
http://doi.org/10.1016/J.ARR.2007.08.004
http://doi.org/10.1289/EHP.116-A160
http://doi.org/10.3390/JCM11154509

REVIEW |

CAND).

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Gokosmanoglu F, Onmez A, Ergeng H. The relationship between Vitamin D
deficiency and polycystic ovary syndrome. Afr Health Sci. 2020;20(4):1880.
http://doi.org/10.4314/AHS.V2014.45

Costantino M, Izzo V, Conti V, Manzo V, Guida A, Filippelli A. Sulphate
mineral waters: a medical resource in several disorders. J Tradit Complement
Med. 2020;10(4):320-326. http://doi.org/10.1016/j.jtcme.2019.04.004

Oschman JL, Chevalier G, Brown R. The effects of grounding (earthing) on
inflammation, the immune response, wound healing, and prevention and
treatment of chronic inflammatory and autoimmune diseases. J Inflamm
Res. 2015;8:83. http://doi.org/10.2147/]JIR.S69656

Li TT, Wang HY, Zhang H, et al. Effect of breathing exercises on
oxidative stress biomarkers in humans: a systematic review and meta-
analysis. Front Med (Lausanne). 2023;10:1121036. http://doi.org/10.3389/
FMED.2023.1121036

Clavo B, Rodriguez-Esparragén F, Rodriguez-Abreu D, et al. Modulation
of oxidative stress by ozone therapy in the prevention and treatment of
chemotherapy-induced toxicity: review and prospects. Antioxidants.
2019;8(12):588. http://doi.org/10.3390/ ANTIOX8120588

Verma A, Upadhyay V, Saxena V. Effect of yoga therapy on health
outcomes in women with polycystic ovary syndrome: a systematic
review and meta-analysis. Am ] Lifestyle Med. 2023;17(1):73-92.
http://doi.org/10.1177/15598276211029221/SUPPL_FILE/S]-PDF-1-
AJL-10.1177_15598276211029221.PDF

Thakur D, Saurabh Singh DS, Tripathi DM, Lufang D. Effect of yoga on
polycystic ovarian syndrome: a systematic review. | Bodyw Mov Ther.
2021;27:281-286. http://doi.org/10.1016/].JBMT.2021.02.018

Ansari RM. Kapalabhati pranayama: an answer to modern day polycystic
ovarian syndrome and coexisting metabolic syndrome? Int ] Yoga.
2016;9(2):163. http://doi.org/10.4103/0973-6131.183705

Estevao C. The role of yoga in inflammatory markers. Brain Behav Immun
Health. 2022;20. http://doi.org/10.1016/].BBIH.2022.100421

Dema H, Videti¢ Paska A, Kouter K, et al. Effects of mindfulness-based
therapy on clinical symptoms and DNA methylation in patients with
polycystic ovary syndrome and high metabolic risk. Curr Issues Mol Biol.
2023;45(4):2717-2737. http://doi.org/10.3390/CIMB45040178/S1

Zhang D, Zhang HL, Feng ZZ, Li XL, Wang L, Li JS. [Study on the rule of
acupoint selection in treatment of acute exacerbation of chronic obstructive
pulmonary disease]. Zhongguo Zhen Jiu. 2021;41(12):1399-1403. http://doi.
0rg/10.13703/j.0255-2930.20201021-k0005

Stener-Victorin E, Jedel E, Manneras L. Acupuncture in polycystic ovary
syndrome: current experimental and clinical evidence. ] Neuroendocrinol.
2008;20(3):290-298. http://doi.org/10.1111/].1365-2826.2007.01634.X

Nekooi M, Bazarganipour F, Zoladl M, Heshmat R, Aramesh S, Hosseini
N. Effect of acupressure on health-related quality of life in patients with

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

polycystic ovarian syndrome: a randomized clinical trial. Evid Based
Complement Alternat Med. 2022;2022. http://doi.org/10.1155/2022/2920132

Samuel SR, Gururaj R, Kumar KV, Vira P, Saxena PUP, Keogh JWL.
Randomized control trial evidence for the benefits of massage and relaxation
therapy on sleep in cancer survivors—a systematic review. ] Cancer
Survivorship.  2021;15(5):799-810.  http://doi.org/10.1007/S11764-020-
00972-X/TABLES/2

White GE, West SL, Caterini JE, Di Battista AP, Rhind SG, Wells GD.
Massage therapy modulates inflammatory mediators following sprint
exercise in healthy male athletes. ] Funct Morphol Kinesiol. 2020;5(1). http://
doi.org/10.3390/JFMK5010009

Han Y, Lu Z, Chen S, et al. abdominal massage alleviates skeletal muscle
insulin resistance by regulating the AMPK/SIRT1/PGC-la signaling
pathway. Cell Biochem Biophys. 2021;79(4):895. http://doi.org/10.1007/
$12013-021-00983-0

Kim IH, Kim TY, Ko YW. The effect of a scalp massage on stress
hormone, blood pressure, and heart rate of healthy female. J Phys Ther Sci.
2016;28(10):2703. http://doi.org/10.1589/JPTS.28.2703

Ataabadi MS, Alaee S, Bagheri M]J, Bahmanpoor S. Role of essential
oil of Mentha Spicata (spearmint) in addressing reverse hormonal and
folliculogenesis disturbances in a polycystic ovarian syndrome in a rat model.
Ady Pharm Bull. 2017;7(4):651. http://doi.org/10.15171/APB.2017.078

Ke MH, Hsieh KT, Hsieh WY. Effects of aromatherapy on the physical and
mental health and pressure of the middle-aged and elderly in the community.
Applied Sci. 2022;12(10):4823. http://doi.org/10.3390/APP12104823

Bhattacharya S, Pradhan KB, Bashar MA, et al. Salutogenesis: A bona fide
guide towards health preservation. ] Family Med Prim Care. 2020;9(1):16.
http://doi.org/10.4103/JEMPC.JEMPC_260_19

Panneerselvam NK, Suresh PK, Ravindran D, Manoharan ER. Effect of
Arogya Raksha Panchatantra (five lifestyle principles) on hematological
parameters and anthropometric measures among healthy volunteers: a pilot
study. ] Complement Integr Med. 2021;18(3):641-644. http://doi.org/10.1515/
JCIM-2020-0377

Sam S, Ehrmann DA. Pathogenesis and consequences of disordered sleep in
PCOS. Clin Med Insights Reprod Health. 2019;13:117955811987126. http://
doi.org/10.1177/1179558119871269

Bahman M, Hajimehdipoor H, Afrakhteh M, Bioos S, Hashem-Dabaghian
F, Tansaz M. The importance of sleep hygiene in polycystic ovary syndrome
from the view of Iranian traditional medicine and modern medicine. Int J
Prev Med. 2018;9(1). http://doi.org/10.4103/]JPVM.IJPVM_352_16

Yoshida J, Eguchi E, Nagaoka K, Ito T, Ogino K. Association of night eating
habits with metabolic syndrome and its components: a longitudinal study.
BMC Public Health. 2018;18(1):1-12. http://doi.org/10.1186/S12889-018-
6262-3/TABLES/4

CAND

I Volume 31, No. 2, June 2024

www.candjournal.ca |


http://doi.org/10.4314/AHS.V20I4.45
http://doi.org/10.1016/j.jtcme.2019.04.004
http://doi.org/10.2147/JIR.S69656
http://doi.org/10.3389/FMED.2023.1121036
http://doi.org/10.3389/FMED.2023.1121036
http://doi.org/10.3390/ANTIOX8120588
http://doi.org/10.1177/15598276211029221/SUPPL_FILE/SJ-PDF-1-AJL-10.1177_15598276211029221.PDF
http://doi.org/10.1177/15598276211029221/SUPPL_FILE/SJ-PDF-1-AJL-10.1177_15598276211029221.PDF
http://doi.org/10.1016/J.JBMT.2021.02.018
http://doi.org/10.4103/0973-6131.183705
http://doi.org/10.1016/J.BBIH.2022.100421
http://doi.org/10.3390/CIMB45040178/S1
http://doi.org/10.13703/j.0255-2930.20201021-k0005
http://doi.org/10.13703/j.0255-2930.20201021-k0005
http://doi.org/10.1111/J.1365-2826.2007.01634.X
http://doi.org/10.1155/2022/2920132
http://doi.org/10.1007/S11764-020-00972-X/TABLES/2
http://doi.org/10.1007/S11764-020-00972-X/TABLES/2
http://doi.org/10.3390/JFMK5010009
http://doi.org/10.3390/JFMK5010009
http://doi.org/10.1007/S12013-021-00983-0
http://doi.org/10.1007/S12013-021-00983-0
http://doi.org/10.1589/JPTS.28.2703
http://doi.org/10.15171/APB.2017.078
http://doi.org/10.3390/APP12104823
http://doi.org/10.4103/JFMPC.JFMPC_260_19
http://doi.org/10.1515/JCIM-2020-0377
http://doi.org/10.1515/JCIM-2020-0377
http://doi.org/10.1177/1179558119871269
http://doi.org/10.1177/1179558119871269
http://doi.org/10.4103/IJPVM.IJPVM_352_16
http://doi.org/10.1186/S12889-018-6262-3/TABLES/4
http://doi.org/10.1186/S12889-018-6262-3/TABLES/4

