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Introduction :
The world’s population is aging rapidly,

especially in developing countries such as Brazil, India,
China, Pakistan, Indonesia, and Sri Lanka. With aging,
an individual’s capacity to adapt and cope with disorders
deteriorates and enhances a greater risk of chronic
noncommunicable diseases (CNCDs) and, thus, increased
requirement for medications such as anti-hypertensives,
lipid-lowering agents, antidiabetics, non-steroidal anti-
inflammatory drugs, antacids, and antidepressants. In a
few circumstances, there is increased exposure to the use
of polypharmacy, which is exponentially becoming a

significant public health issue. World Health Organization
has described polypharmacy as the routine use of five or
more medications. This includes a patient’s combined
use of over-the-counter, prescription, and traditional and
complementary medicines. Polypharmacy or polypill
leads to decreased quality of life, physical problems,
increased drug interactions, adverse effects, and medical
complications and accelerates the cost of treatment.
Further, polypharmacy can increase the incidence of falls,
frequent hospitalizations, length of hospital stay, and the
death rate, particularly in the elderly population. 1,2,3,4
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The occurrence and concurrency of Noncommunicable chronic diseases increase
with age, and therefore, the number of medications used increases
correspondingly. Polypharmacy is a scenario in which five medications or more
are consumed concurrently (regardless of dose and duration of consumption),
which leads to reduced quality of life, physical problems, increased drug
interactions, adverse effects, and medical complications and increases the cost
of treatment. Moreover, polypharmacy increases the incidence of falls, frequency
of hospital admission, length of stay, and the death rate among patients, especially
in the elderly population. This would allow therapies like Yoga, pranayama,
and meditation to act as an effective mainstay or adjunctive or alternative therapy
for many disorders, as it can be cost-effective, patient-compliant, and clinically
efficacious with the most negligible side effects. However, very few studies
have focused on the impact of yogic practices on reducing drug dosage or
polypharmacy among patients. Hence, a Medline English literature search was
planned to review all the studies demonstrating a dose-response effect between
yogic practices and the number/dosage of medication reduction in different
disorders. Data extracted and analyzed depicted that the practice of Yoga,
pranayama, and meditation can result not only in reducing the number of
medications but also the dosages in hypertension, type 2 diabetes mellitus,
bronchial asthma, arthritis, sleep disorders, obsessive-compulsive disorder
(OCD), gastrointestinal disorders like constipation and irritable bowel syndrome.
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Effects of yogic practices on polypharmacy

Medication overload can be considered as one of the indicators of a multi-organ disease burden. The prevalence
of polypharmacy worldwide is heterogeneous, ranging from 10% to 90%. A study involving seventeen European
countries and Israel depicted a prevalence between 26.3% and 39.9% of polypharmacy use among people aged 65
and older. In developing countries such as China and Ethiopia, the prevalence was 48% and 33%, respectively, while
in Brazil, it was a heterogeneous pattern, with a prevalence of 13.5% among 50-year-olds and 18% among 60-year-
olds. 5,6

Many studies have shown that yoga and pranayama practices produce considerable health benefits, including
improved cognition, respiration, reduced cardiovascular risk, BMI (body mass index), blood pressure, and diabetes
mellitus, and influenced immunity and improved joint disorders. Lifestyle practices, like pranayama, meditation, and
Yoga, can serve as lifelong tools to help patients lead dignified, cost-effective, and healthier lives.7,8

However, very few studies have focused on the impact of yogic practices on reducing drug dosage or
polypharmacy among patients. Hence, a literature search was planned to review all the studies demonstrating a dose-
response effect between yogic practices and reducing the number/dosage of medications.

Methodology:
This is a systematic review of the existing literature to answer the question,” Can the practice of Yoga,

pranayama, and meditation reduce the burden of polypharmacy/polypill among adult and Geriatric populations?

Search Strategy
We searched MEDLINE English literature language from unrestricted past date till September 2023 through

PubMed, Embase, PsycINFO, CINAHL, the Allied and Complementary Medicine Database (AMED), IndMED, the
Cochrane Database of Systematic Reviews, and PROSPERO. The keywords used were a combination of Yoga,
pranayama, meditation, reduction, dosage, polypill, polypharmacy, stress, hypertension, diabetes, obesity, cognition,
arthritis, and other health disorders.
The eligibility criteria for screening were that the article should be: 1) Population, including adults and geriatric age
groups with some health disorder. 2) Intervention was Yoga, pranayama, and meditation 3) The study demonstrated
a reduction of dosage and a reduction in the number of medications used. 4) The outcome was improved signs and
symptoms and metabolic parameters.

Screening Articles
After mutual understanding and discussion on the inclusion criteria, two reviewers carried out the process of

article screening, first through the title and then with an abstract to identify which articles have the potential to meet
the desired eligibility criteria. After that, all articles considered significant were reviewed at the initial screening.
Additional articles not found in the initial literature search were obtained by reviewing references in the study. Two
reviewers reviewed each title and abstract based on inclusion criteria.

Assessment of Quality of Study
Each article’s quality was assessed using the Critical Appraisals Skill Program (CASP). The criteria used to

evaluate whether each study is of good quality and a minimum risk of bias consisted of three components: whether
the study results are valid. What are the positive and negative outcomes? Will the research outcomes benefit locally
and globally?

Data Extraction
Each article was assessed by making a summary of each article, which includes author, year, country of

origin of the study, type of study, sample size (including the number of samples and inclusion and exclusion criteria),
intervention procedure, results, discussion, conclusion, and limitations of the study.
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Table 1 Search strategy of review

#1 Yoga[mesh] # pranayama # meditation#practice
#2 Yoga OR Yogic OR Pranayam OR Asana OR meditation
#3 poly pharmacy #1 OR #2 #adults #older adults # beneficial effects
#4 poly pill #systematic review OR systematic overview OR meta-analysis OR meta-analysis OR systematic*
review OR systematic[sb] OR meta-analysis[pt]
#5 geriatric #3 AND #4 # adults# heart failure # stress or # anxiety
#6 hypertension #type 2 diabetes #obesity
#7 dose reduction # usage #number
#8 health disorders AND # OR # diseases

Flow chart of the search strategy

Results:
A total of 733 records were obtained through database searching. After excluding duplicate records, two

authors selected 135 for full-text assessment. Further, after full-text screening, 85 articles were excluded, then only
50 articles that met all search criteria, from where the issues were constructed and discussed.

Discussion:
It is well established that regular practice of Yoga, pranayama, and meditation positively impact overall

health and diseases. We obtained good quality literature regarding reducing the number of medications and dosages
used among patients embracing yogic practices daily. Now, let us focus and insight on the impact of various disorders.

1. Neuropsychological disorders:
1.1 Sleep disturbance: Sleep disturbances are common ailments among older adults.
In a randomized trial conducted by Manjunath and Telles involving geriatric patients, the yoga group that underwent
regular yoga exercises for six months depicted a significant reduction in time to fall asleep, decreased sleep disturbance
during night time, better sleep quality, decreased use of medications for sleep when compared with the control
group.9
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Cohen et al. 2004 conducted a randomized trial involving thirty-nine lymphoma patients. Tibetan Yoga participants
reported significantly lower sleep disturbance scores than patients in the control group (5.8 vs. 8.1; P < 0.004). The
scores included improved subjective sleep quality (P < 0.02), better sleep latency (P < 0.01), longer sleep duration (P
< 0.03), and lesser usage of sleeping pills (P < 0.02). 10 Similarly, Reuters et al. found that those cancer patients who
did Yoga were able to cut back on sleeping pills and slept better, as measured by a 22 percent increase in sleep quality
on a commonly used sleep scale.11

A nationwide, multi-site, phase II/III, randomized, controlled clinical trial among 410 cancer survivors revealed that
the yoga group reduced sleep medication use (C.S. {change score}=”0.21, SE=0.09, p<0.05). In contrast, the control
group increased medication use (C.S. = 0.04, S.E. = 0.07, p = 0.09).12

1.2 Stress, anxiety, depression:
There is an exponential demand for clinically efficacious, safe, patient-compliant, and cost-effective forms of treatment
for psychological illness. Many studies have demonstrated the benefits of Yoga, pranayama, and meditation in specific
psychiatric illnesses and a general sense of well-being. There are multiple categories of psychopharmacological
drugs available, but the response and tolerability remain unpredictable, inconsistent, and non-compliant. 7,13

A quasi-experimental study conducted in Iran involving 52 women with a mean age of 33.5 ± 6.5 were included for
analysis. Depression, anxiety, and stress decreased significantly in women after 12 sessions of regular hatha yoga
practice (P < 0.001), and it concluded that yoga practice has an influential role in reducing stress, anxiety, and
depression and reducing the cost of treatment by reducing the medications.14

A scoping review depicted that Yoga may benefit cognitive functioning, particularly attention and verbal memory.
No pharmacological drugs have demonstrated convincing effects in delaying disease progression or conversion of
mild cognitive impairment to dementia, and they recommended Yoga to persons with mild cognitive impairment or
dementia as a safe and potentially beneficial complementary health approach instead of the usage of medications.15

1.3 Caregiver stress:
In the last few decades, psychological distress among caregivers of patients with neurological, neurosurgical, and
mental disorders has exponentially increased. Noncurable, prolonged hospital stays, poor knowledge about illness,
illiteracy, and poverty could be some of the other reasons for stress. The effect of caregiving for someone with illness
brings the risks of mental ill health to the carer in the form of emotional stress, mood disturbances, or clinical
depression. The practice of Yoga can decrease caregiver stress with a positive impact on the caregiver’s physical and
mental health. Additionally, Yoga and meditation play an important role in bringing down the caregiver’s overall
burden and depression. 16   Hence, practice of Yoga, pranayama, and meditation can prevent the initiation of drugs/
medications to tackle stress, anxiety, and depression in vulnerable populations.

1.4 Obsessive-compulsive disorder (OCD)
In a study conducted to investigate the clinical efficacy of yogic techniques in the treatment of eight adults with
obsessive-compulsive disorder (OCD), involving specific yogic breathing patterns for one year course of therapy,
five patients improved on the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) comparing baseline with three,
six, nine, & 12 months. Out of Five patients well stabilized on fluoxetine prior to the study, three stopped medication
after seven months or less, and two significantly reduced it, one by 25% and the other by 50% of dosage. 17

2. cardiovascular diseases:
2.1 Hypertension:
A study conducted among 50 hypertensive patients found that yogic practices combined with anti-hypertensive drugs
were effective in reducing blood pressure pulse rate and reduced the requirement of the dose of anti-hypertensive
drugs in the majority of the hypertensive patients. 18

Deepa T et al. conducted a study involving 30 hypertensive patients, found there was a significant fall in mean blood
pressure after three months of Yoganidra, and suggested that Yoga can be used as adjunctive therapy with medications,
thereby helping in reducing drug dosage and drug combinations among hypertensive patients. 19

A review on Yoga and hypertension revealed that the long-term use of anti-hypertensive drugs will produce side
effects, and may even produce resistance and affect therapeutic efficacy; therefore, seeking an alternate method like
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yogic practices can be effective in B.P. control and concluded that Yoga was also effective in reducing anti-hypertensive
medication use.20

 A randomized clinical trial involving 40 hypertensive patients found that regular practice of Yoga and pranayama
may reduce the dose requirement of anti-hypertensive drugs or help to withdraw the pharmacological therapies.21

The mechanism by which yoga and pranayama/meditation reduce B.P. is by the reduction in sympathetic activity,
facilitating autonomic balance, enhancing baroreflex sensitivity, and alteration of chemoreceptor responses. Yogic
practices not only can reduce elevated blood pressure, but they also can significantly arrest the course of pathogenesis.
8, 22,23

2.2 Arrhythmia, heart failure:
Pranayama can reduce the indices of ventricular repolarization dispersion in patients with arrhythmia. 24 Yogic practices
can improve the electrical stability of the cardiac tissue by maintaining autonomic nervous system balance and
decreasing the episodes of atrial fibrillation (A.F.). Atrial fibrillation symptoms like palpitations, shortness of breath,
dizziness, fatigue), stress, depression, and anxiety get ameliorated, thus improving the health-related QOL (quality of
life). 25 Yogasana practice for three months demonstrated a significant improvement in the left ventricular relaxation
period, resulting in the normalization of diastolic dysfunction and effective in reducing heart rate and rate pressure
product (RPP).26 The effects of yoga exercises on heart failure patients included reduced cardiac inflammatory markers,
blood pressure, chest pain, discomfort, and decreased implantable cardioverter defibrillator firings. 27

The above data suggest the beneficial effects of yogic practices among heart diseases. However, we could not retrieve
any yoga-related research demonstrating a directly reduced dosage of cardiovascular medications among heart failure
and arrhythmia patients.

3. Type 2 Diabetes:
 In a prospective two-armed interventional randomized control study involving 277 types, two diabetics of both
genders aged above 28 years from 5 zones in and around Bengaluru, India, were allocated to a yoga-based lifestyle
modification program (yoga group) or exercise-based lifestyle modification program (control group). Medication
score, blood glucose, HbA1c, and lipid profile were assessed at baseline and after nine months. Intention to treat
analysis showed better reduction (P < 0.05, Mann-Whitney test) in the dose of oral hypoglycemic medication required
(Yoga - 12.8 %) (Yoga-12.3 %) and an increase in HDL (Yoga-7 %) in Yoga as compared to the control group; FBG
reduced (7.2 %, P = 0.016) only in the Yoga group. There was significant reduction within groups (P < 0.01) in PPBG
(Yoga-14.6 %, Control-9 %), HbA1c (Yoga-14.1 %, Control-0.5 %), Triglycerides (Yoga-15.4 %, Control-16.3 %),
VLDL (Yoga-21.5 %, Control-5.2 %) and total cholesterol (Yoga-11.3 %, Control-8.6 %). 28

In a study, 44 types two diabetic patients were taught Yoga (n = 22) and pranayama for three continuous months, 1
hour per day in the morning by a yoga instructor had a significant decrease in FBS, Postprandial blood sugar (PPBS),
glycosylated hemoglobin (HbA1c), triglycerides and LDL among yoga group with P < 0.001, compared with the
control group (n = 22). The daily requirement of insulin among the yoga group was also significantly reduced.29

Jain S C et al. found a significant decrease in hyperglycemia with a significant reduction in oral hypoglycemic drug
dosage for maintenance of normoglycemia in response to yoga therapy, possibly due to improved insulin sensitivity
following yoga and pranayama practices.30

Similarly, Sahay et al. and Dang et al. reported decreased drug requirements to control blood sugar levels among type
2 diabetic patients who regularly practiced Yoga, pranayama, and meditation. 31,32 In patients with type 2 diabetes
mellitus, routine yogic practice causes reduced drug dose, mentally and physically person become strong and decreases
complications. 33 There was a lowering of drug requirement, and the incidence of acute complications like infection
and ketosis was significantly reduced. 34 There was a significant fall in the fasting and postprandial blood glucose
levels decreased after 40 days of Yoga asanas), along with the subjects developing a sense of well-being within ten
days, and there was a lowering of the dosage of the oral anti-diabetic drugs. 35 ICMR guidelines suggested yogic
practices may beneficially impact several aspects of diabetes management, such as glycemic control, serum lipid
levels, body fat content, reduced oxidative stress and blood pressure, improved pulmonary and autonomic function,
mood, sleep, and quality of life; and reduction in doses of anti-diabetic medication.36
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4. Thyroid disorders:
The mainstay of treatment for people with hypothyroidism is replacing their thyroid hormone with levothyroxine
(LT4). However, a significant number of patients treated with levothyroxine have persistent symptoms such as lack
of energy, fatigue, cognitive problems, musculoskeletal pain, weight gain, irregular menstrual cycles, constipation,
etc., despite achieving biochemical euthyroidism.
A pilot study involving Twenty-two household women suffering from hypothyroidism between the age range of 30
and 40 years, subjected to six months of practice of Yoga, demonstrated improvement in cholesterol level serum TSH
and reduced the thyroxine medication requirement.37

In a study protocol for a teleyoga randomized controlled trial, it was found that in settings of long-term induced side
effects of treatment such as acute myocardial infarction, angina pectoris, change in thyroid hormone requirements, or
hypo responsiveness to hormonal therapy, yoga intervention could be effective in dose reductions in levothyroxine
administration to maintain euthyroidism and thereby aid in reducing drug-related side effects as well. 38

Similarly, a regular practice of yoga, pranayama, and meditation results in increased parasympathetic activity and
decreased sympathetic discharges, which can effectively reduce the dose of beta-blockers required to control the
increased heart rate and anxiety among thyrotoxic patients.39

5. Obesity and dyslipidemia:
The sequential slow and non-strenuous movements of Yoga positively affect the hypothalamic-pituitary axis response
to stress, which could be the primary basis for reducing weight among obese individuals. The improvement in the
lipid profile among obese patients could be due to increased hepatic lipase and lipoprotein lipase at the cellular level,
which alters the metabolism of lipoprotein and thus further increases the uptake of triglycerides by adipose tissues.
Meditation also promotes a balanced metabolic state and decreases stress-induced sympathetic overactivity. 7,8,39 This
lipid-lowering impact of Yoga and pranayama can, by and large, reduce the dose and combinations of statins and
fibrate group of medications among dyslipidemia and hypertriglyceridemia patients.
In an online survey conducted by Moliver et al. involving 211 female yoga practitioners aged 45 to 80, regression
analyses showed a dose-response effect, with increased yoga experience predicting lower body mass index (BMI)
and reduced medication use.40

6. Reproduction and pregnancy:
Yoga can significantly lower polycystic ovarian syndrome (PCOS) symptoms, especially those that affect fertility,
and reduce the requirement for hormone-regulatory medicines or tablets. However, no research articles documented
such a reduction of drug dosage requirement.41

Yoga and pranayama significantly decreased blood glucose levels, which can prevent adverse maternal and fetal
outcomes of Gestational diabetes mellitus. Safety during pregnancy is paramount, and exercises such as exerting
forces like Yoga and pranayama could be the best therapeutic remedy.42

This beneficial effect of Yoga in Gestational diabetes can prevent the initiation of medications and reduction of
insulin requirements in controlling blood sugar levels. Hence preventing the harmful effects of medications on the
growing fetus.

7. Respiratory system:
A randomized controlled trial (RCT) conducted on 57 adult subjects with mild or moderate bronchial asthma, allocated
randomly to either the yoga (intervention) group (n = 29) or the wait-listed control group (n = 28) demonstrated that
the frequency of rescue medication use showed a significant decrease over the study period in both the groups and
the decrease was achieved much earlier and was more visible among the yoga group.43

In an interventional study involving 300 patients with mild to moderate persistent asthma (FEV1> 60%) aged between
12 to 60 years, the yoga group practiced Yoga and pranayama for six months and found that the rescue medication
and inhalation therapy needed significantly reduced. 44 Another study involving thirty-two patients with bronchial
asthma who underwent training for 16 weeks of yoga exercises showed a significant reduction in the number of
asthma attacks and, consequently, a reduction of usage and lesser dependency on inhalers.45

In a Randomized, waitlist-controlled, single-blind clinical trial involving eighty-one coal miners (36 to 60 years)
with stable Stages II and III chronic obstructive pulmonary disease (COPD), the yoga group received an Integrated
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Approach of Yoga Therapy (IAYT)module for COPD that included asanas, loosening exercises, breathing practices,
pranayama study, reduced ventilator requirements at the end of 6MWT (6minute walk test).46

8. Gastrointestinal system:
In a study involving 28 male elderly patients with chronic constipation, the yoga group (N=14) offered selected yogic
practices. It depicted that yoga practices effectively decreased drug requirements and improved the constipation
assessment scale (CAS) score.47

A 12-week remedial yoga module (RYM) intervention among 97 patients with irritable bowel syndrome found that
the medicine and Supplement usage decreased significantly in the Yoga and Combination groups compared to the
Control group (p < 0.001).48

9. Arthritis:
Non-steroidal anti-inflammatory drugs (NSAIDs) like diclofenac sodium and Disease-modifying agents like
hydroxychloroquine are commonly used in treating arthritis. They reduce both pain and inflammation effectively, but
their long-term use can be associated with an increased risk of gastrointestinal bleeding, retinal damage, hypertension,
heart failure, renal dysfunction, and other adverse effects. In a randomized controlled trial involving 120 Patients of
knee Osteoarthritis (O.A.), Group A with Conventional treatment of O.A. with added Yoga and Group B with
conventional treatment of Osteoarthritis Knee only, found that the use of yoga therapy for Knee Osteoarthritis, the
requirement of analgesic drugs significantly decreased and among some patients, could be withdrawn altogether. 49 A
systematic literature review found that Mind-body therapies (MBTs), including meditation, Yoga, and mindfulness,
had added value in rheumatoid arthritis (R.A.) management, especially for patients with depressive symptoms. These
non-pharmacological approaches, when used in addition to medication, might diminish polypharmacy in specific
R.A. patients.50

Conclusion:
We have outlined the systematic review evidence, provided the insight, and concluded that the practice of Yoga,
pranayama, and meditation could result not only in reducing the number of medications but also the dosages in
hypertension, type 2 diabetes mellitus, bronchial asthma, arthritis, sleep disorders, obsessive-compulsive disorder
(OCD), gastrointestinal disorders like constipation and irritable bowel syndrome. We recommend future studies on
Yoga and pranayama to depict health benefits and parallelly demonstrate quantitative dosage reduction or reduction
of the number of pill consumption by the patients.
Limitations:
1. We could not highlight the exact dosage reductions (in mg or gms) of various medications, as most reviewed
articles had yet to describe the full details of dosage reduction.
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