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Foreword 

Policy Research is in infancy in India and requires thrust by funding 

agencies. Evidence based formulation of policy in science requires 

rigorous PhD programs which pursue compelling research questions 

relevant to management of research and its development. In view of 

this we have continued to write policy briefs such that it evokes policy research activity in 

India. By identifying the barriers in conducting smooth research, it is possible to form new 

guidelines that promotes research. The articles compiled here fulfill such gap in Indian 

research. 
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ABSTRACT

Background: Traditional Medicine (TM) is a system of medicine which is a combination of med-
ical theories of various cultures, which can help in health maintenance, disease prevention and 
diagnostics. But this system of medicine has not been globally recognized and accepted, due to 
numerous reasons including, lack of research, technology, funding, etc. 
Summary: The present review focuses on discussing the gaps and limitations at both academic 
and administrative levels in the acceptance of TM as a part of the Indian Healthcare system. 
Certain in vivo and in vitro studies have been discussed in the present review, showing the bene-
ficial effects of TM on various health conditions. Based on the discussed studies and limitations, 
the authors have further proposed certain recommendations, including documentation, national 
policies, and academics that can be helpful in the implementation of TM as a part of the Indian 
healthcare system. 
Key message: Through the present study, the authors have proposed that TM is an  important 
part of the healthcare system, and this can be combined with conventional medicine to reduce 
the burden on the healthcare system in India as well as globally.
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Background
Traditional medicine (TM), as defined by the World Health 
Organization (WHO), is the combination of knowledge, skills, 
and practices which are based on the theories, beliefs, and 
experiences belonging to various cultures. These can be used 
in health maintenance as well as in the diagnostics, preven-
tion, and treatment of physical and mental ailments (1). TM 
is the combination of health practices which comprises of  
plant, animal, and mineral extract-based medicine along with 
spiritual and manual techniques, and certain exercises with 
the combined aim of treatment, diagnosis, and prevention of 
illness along with the maintenance of well-being (2). TM has 
always been an important system of medicine that is essen-
tial for maintaining global world health needs. In the Indian  
scenario specifically, six systems of medicine are recog-
nized in this field: Ayurveda, Yoga and Naturopathy, Unani,  
Siddha, and Homeopathy. Each system of TM is important in  
its context (3).

Besides each of these systems having its advantages, 
these are not globally accepted in the current scenario and 
face challenges in being accepted as an important system of 
Medicine. Though the above-mentioned systems of medicine 
have originated in India, the acceptance and recognition of 
these are not ubiquitous (4). Many factors have led to the cur-
rent scenario with allopathic medicine taking the front end 
of the medicine system and other TM systems are not being 

commonly recognized as a system of medicine for disease  
prevention and cure. 

Though a huge volume of studies is available in support 
of the TM system (5), many factors limit the potential of the 
TM system to make it globally acceptable. Through the cur-
rent study, the authors wanted to highlight the challenges in 
the implementation of TM in the current system of medicine, 
specifically in the Indian context. Further, the authors have 
also provided certain recommendations for the implementa-
tion of TM along with the current healthcare system.

TM system faces many challenges in the implementa-
tion of TM in daily lifestyle as a part of disease preventive and 
curative strategy. Following are some of the challenges which 
are faced by policy members in the following context (6).

Academic limitations
Lack of research and development in the field
The evidence-based studies are lacking in the field of tradi-
tional medicine. Small sample numbers, inconsistent or var-
ied outcomes, and poor research methods are some of the key 
factors that render studies defective and insufficient. Other 
issues include weak controls, inconsistent descriptions of 
the treatment or product, low statistical power (perhaps due 
to small sample sizes), and a lack of comparisons with other 
therapies, a placebo, or both (7). Folk traditions and wisdom 
of traditional medicine are handed over from generation to 
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generation in India and are termed as ‘people’s health cul-
ture’ with the scarcity of documentation and patents in the 
field of traditional medicine. As per the announcement by 
the Ministry of Commerce and Industry, any readymade tra-
ditional ayurvedic formula cannot be patented, however, 
substantial improvement and modification in this area can 
be patented, hence the number of patents in the field of TM 
is required to generate more data and evidence-based docu-
mentation (8) and hence patent in the field of TM can be used 
as a tool of evidence and market awareness. Obtaining patents 
with modified and improved TM components also enhances 
entrepreneurship potential.

Lack of technology to preserve the research data: While 
there is an increasing trend with the use of TM worldwide, the 
research in this field is inadequate with serious difficulties in 
data acquisition and preservation. The research data gener-
ated is not safeguarded and preserved in a way that it can be 
retrieved and reproduced. The data once acquired has to be 
stored in a way so that it can be retrieved from the repository. 

Lack of SOPs (Standard Operating Procedure): Despite 
the rising research and acceptance of the field of TM, certain 
studies are reporting adverse health effects of TM, this may 
be due to the variable quality, efficacy, and contents of herbal 
products as a class of medicinal products. In this regard, the 
development of SOPs for carrying out research studies based 
on TM could help generate evidence-based research data, also 
the data generated could be patented based on standard oper-
ating protocols used (9).

Lack of funding: There is a lack of higher education 
support system in traditional medicines such as Ph.D. and 
Post Docs. Traditional medicine is primarily practiced by 
folk people or indigenous communities and from here only 
limitations appear and hence, the general population access 
gets restricted (10). When government will promote Ph.D. 
research fellowships and Post Doc fellowships, only then a 
large number of communities will become part of the stan-
dardization and quality assurance in traditional medicine 
(11). Medical institutes should bring courses for learning as 
well as training of TM so that from here only the development 
of collaboration of modern medical system with traditional 
medicine can start (12).

Lack of high-impact TM journals: For the wide accep-
tance of research, publication in high-impact journals is 
paramount, but a limited number of high-impact journals 
consider publishing research data on TM due to limitations 
in the research data, and also due to the lack of approval to 
TM research (13). 

Administrative limitations
Lack of administrative bodies: There is a lack of administrative 
policies specially made for traditional medicines. In Medical 
institutions, there should be a separate ethical committee 
and Dean for approval of doing Traditional medicine research 
(9). These committees should contain medical experts as 
well as people who are experts in traditional medicine. This 

collaborative method might yield good results as well as be 
helpful in the standardization of outcomes of every traditional 
medicine study (14).

Policies and regulations, development and enforcement: In 
TM, there is a wide range of products, techniques, and practi-
tioners. Some of these techniques are aimed to provide health 
benefits, while others have their risks or are solely motivated 
by business interests. Government should choose where to 
concentrate its efforts given its limited resources to give con-
sumers the greatest and safest type of healthcare while meet-
ing the requirement to protect consumer choice and it must 
be supervised within their jurisdiction. In TM systems that 
are referred to as codified medical systems, policy making, 
and standardization are arguably the most challenging issues 
(15). For instance, some courses might place more empha-
sis on the physical parts of the healing system than others, 
which might place more emphasis on the mental and spiritual 
aspects. For this to be done correctly, it would be necessary 
to have policies and particular nodal agencies to control and 
offer guidance (16). As per the WHO report in 2004, to imple-
ment TM in any country’s healthcare system, formulation and 
implementation of national policies and laws as per the coun-
try’s situation are needed (17).

Lack of awareness among medical practitioners about 
TM: For the integration of TM into the conventional health-
care system, medical practitioners should be made aware of 
the system of TM, which could generate more evidence.

Lack of documentation of TM leading to lack of 
transfer of knowledge of TM to future generations
Lack of documentation is one of the major hurdles in the 
acceptance of TM, which could be due to the limited docu-
mentation of traditional medicine-based medicine through, 
research papers, clinical trials, and well-documented librar-
ies, which could preserve the information. The preserved 
information could have then been passed on to future gen-
erations. Due to lack of proper documentation, knowledge 
transfer has been majorly impacted leading to less accep-
tance of the TM system of medicine in the masses. To over-
come the issue, Government has now initiated the Traditional 
Knowledge Digital Library (TKDL), which is a digital reposi-
tory of knowledge of TM. This repository is currently under 
the AYUSH ministry.

Lack of awareness and acceptability of the  
consumers concerning TM
In contrast to Western biomedicine, these medical traditions 
have a distinctive understanding of physiology, aetiology, 
pharmacology, and medicines (18). These medical systems 
have recently become professionalized, maybe as a result 
of this systematic approach. Traditional medicine refers to 
those traditional knowledge systems that are more frequently 
passed down orally, were developed by communities over 
many years, and utilize readily available and accessible ele-
ments of the local ecosystem (15). Government should focus 
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on advertisements, researchers, applicability, and implemen-
tation methods for the optimal use of TM.

Industrial development: Due to a lack of patents and 
entrepreneurship in the field of TM, this stream has not been 
established well in the field of industries, and hence people 
self-medicate as per the oral transfer of the knowledge of the 
field which may generate negative health effects. There is a 
need of enough evidence to generate optimum industrializa-
tion in this field through patents, documentation of SOPs, and 
storage of data to stimulate standardized drug industrializa-
tion in the field of TM.

Quality: Implementation and functioning of Inter-
University and inter-medical institute nodal centres are 
required to generate enthusiasm and data out of collabora-
tive research between various Institutions through student 
impart training and Inter-University projects.

AYUSH and health secretariat collaboration- The antic-
ipated unification of the nation’s Traditional Health and 
Modern Medical systems can be achieved through the imple-
mentation of a clearly defined procedure (18). AYUSH and 
the modern health secretariat should collaborate for access 
to generalized facilities, and find task forces and administra-
tive portfolios which are already available. To further the pro-
cess of coordinated action and achieve complete integration 
of both ministries at all functional and conceptual levels, a 
monthly joint review mechanism might be created (19). 

Lack of Integration between Western Medicine and 
Traditional Medicine- Integrating traditional medicine into a 
modern healthcare system can benefit industrialized nations 
as well (20). There should be a Centre for Training and 
Learning established inside every hospital. To improve the 
staff’s knowledge, skills, and general capacity, the Institutions 
should hold frequent academic meetings of various kinds 
related to traditional medicine so that their knowledge can 
embark with current knowledge in the field (21). A significant 
barrier to the incorporation of TM into mainstream medical 
practices is the absence of pharmacological and clinical data 
on the bulk TM items. Pharmacological and, in particular,  
comparative effectiveness, clinical research, must be done (22).

Integration of TM into National and  
Primary Healthcare
A Joint health secretary must be appointed to support and 
direct the execution of national policies on indigenous med-
ical practices and to promote the resurgence of those prac-
tices (23). The development of India’s national health strategy 
should include traditional medicine experts.

Comparative in vitro and in vivo studies on 
scientific validation of TM
A double-blind, placebo-controlled randomized study, tested 
the efficacy of pennogenyl extracted from French maritime 
pine bark extract which has been known for its clinical effi-
cacy in lowering blood glucose levels recruited N = 147 pre- 
diabetic participants above the age of 18 with FPG between 

5.5–6.9 mmol/L and BMI >25 kg/m2 and compared this with 
standard placebo who were given an extract containing NaCl 
with other excipients except for maritime pine bark extract. 
The participants were tested for the efficacy of pine bark 
extract by measurement of FPG and other parameters but 
in this study, the authors were not able to find any improve-
ment after 12 weeks of intervention. However, the study had 
its limit ation concerning the duration of intervention, non- 
stringent recruitment criteria and the participants had a wide 
initial FPG range (24). As per a study published in the JAMA 
network in 1998, which investigated by a survey of 1035 
individuals for examination of choosing traditional alterna-
tive medicine over conventional treatment, it was reported 
that the major contributors to choosing traditional medicine 
were higher education and poorer health status, also it was 
reported that one of the major reason for choosing traditional 
medicine over conventional was being dissatisfied with con-
ventional medicine also alternative medicine was as per their 
values, beliefs and philosophical orientation towards life (25). 
A survey-based study on the usage of traditional medicine 
over conventional medicine among the general population in 
a city in Malaysia reported that 31.7% of the total recruited 
population having traditional medicine over conventional 
for self-management of cardiovascular health conditions as 
they were not prescribed to take the traditional medicine, 
which highlights the need of research-based studies on tra-
ditional medicine to avoid self-mismanagement of cardiovas-
cular conditions (26). A study randomized controlled study in 
2019, identified the effectiveness of adjunct yoga therapy over 
conventional therapy in diabetic lung patients where N = 72 
participants were randomized in adjunct yoga and control 
group. The adjunct yoga group was given yoga training thrice 
a week for 4 months and assessed for the efficacy of adjunct 
yoga in the improvement of pulmonary function in diabetic 
lung patients. It was observed that the yoga group showed a 
significant change in weight and BMI after 4 months, also the 
yoga group showed a significant improvement in pulmonary 
functions i.e., FEC1 (Forced expiratory Volume), FVC (Forced 
Vital Capacity), and in case of conventional therapy, these 
parameters worsened with time (27). Another yoga-based 
study identified the efficacy of yoga-based traditional medi-
cine in a primary care setting, where participants with high 
blood pressure (Systolic Blood Pressure of ≥140 mmHg and 
<160 mmHg or Diastolic Blood Pressure of ≥85 mmHg and 
<100 mmHg) or those who were taking medication for high 
blood pressure were recruited and randomized into control 
and yoga groups, the control group was following the con-
ventional lifestyle or medication (if any), the yoga group was 
given initial 5 days physical yoga intervention in the primary 
care centre followed by at least 30 minutes of yoga practice 
to be done at home for 90 days, after yoga based traditional 
medical intervention, a significantly reduced systolic and dia-
stolic blood pressure was observed. Based on these results it 
can be hypothesized that the addition of yoga as a standard 
treatment approach could be preventive for the development 
of major NCDs like hypertension (28). A study assessed the 
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response of neem leaf extract inoculation on animals with 
Ehrlich Carcinoma (EC) which was inoculated in animals by 
regular in vivo intraperitoneal passage under sterile condi-
tions and Murine B16 melanoma cell line was also maintained 
under standard culture conditions, when the C57 animals and 
B16 cell were inoculated with (1 unit/mice/week for 4 weeks) 
Neem Leaf extracts, significantly reduced tumour growth 
was observed in both Ehrlich Carcinoma and B16 melanoma 
cell line, no in vitro cytotoxic effects of neem leaf extract was 
observed towards both EC and B16 Mel tumour cells. Another 
study identified the anti-tumour effect and immune-modu-
lating effects of an extract of the plant Calendula Officinalis 
(Asteraceae) on cell lines derived from leukaemia, melano-
mas, fibrosarcomas and cancers of the breast, prostate, cer-
vix, lungs and pancreas by BrdU incorporation and analysis of 
total cell count. Also, nude mice which were subcutaneously 
injected with human Ando-2 melanoma cells were tested for 
anti-cancerous effects of plant extract Calendula Officinalis 
(Asteraceae). The plant extract showed a potent tumour inhi-
bition in all the tested cell lines, further when the nude mice 
were provided with the extract obtained from the plant, it also 
showed inhibition of in vivo tumour growth (29). Adding on 
a few more studies related to Ayurveda and COVID-19, one 
study on an innovative herbs-mineral formulation called 
ZingiVir-H was created as an add-on therapy for adult patients 
with mild to moderate COVID-19. ZingiVir-H was proven to be 
efficient and secure in treating COVID-19 infections and post-
poning the disease’s progression from mild to moderate and 
moderate to severe in a randomized controlled single-blinded 
multicentre clinical trial (30). In one another study, It has 
been demonstrated that the Ayurvedic formulation AYUSH 
64 works well in easing the intensity of COVID-19 symptoms. 
AYUSH 64 was proven to be both safe and beneficial in lower-
ing the length of hospital stays and the risk of hospitalization 
in a thorough multi-centre clinical investigation for the care of 
mild to moderate COVID-19 patients (31). In mild to moderate 
COVID-19, a pilot clinical evaluation of an add-on Ayurvedic 
formulation combining Tinospora cordifolia and Piper longum 
revealed that adding this formulation to standard therapy 
shortened hospital stays and recovery times. However, addi-
tional study is required to validate these results (32).

Recommendation for optimal TM use in 
Indian health system
As traditional medicine has been a topic of discussion for 
many now. It is a challenge to preserve, maintain and maxi-
mise the usage of the ancient science of healing. 

There are 15 agroclimatic zones in India, with 47,000 
plant species and 15,000 medicinal plants. Around 7,000 of 
the 150,000 medicinal plants are used in Ayurveda, 700 in 
the Unani system, 600 in the Siddha medicine system, and 
approximately 30 are used in the modern medicine system. 
This makes India one of the mega bio-diverse countries in the 
World (33). The recommendations for enhancing the usage of 
TM in the Indian health system need the correction of flaws 

discussed in the challenges. The national health system in 
India is being integrated with traditional medicine (TM) using 
a two-pronged strategy. The main strategy is to advocate for 
the use of TM as an additional or alternative therapy, and the 
second strategy is to incorporate TM into the established 
healthcare system. The National AYUSH Mission, which began 
operations in 2014, is carrying out the main strategy. Through 
several activities, such as the creation of AYUSH dispensaries 
and polyclinics, the education of AYUSH practitioners, and 
the manufacture of AYUSH medications, the mission seeks to 
promote the use of TM. The National Accreditation Board for 
Hospitals and Healthcare Providers (NABH) is carrying out 
the secondary plan. Hospitals and healthcare organizations 
are accredited by NABH, an organization supported by the 
government. A new set of requirements for hospitals integrat-
ing TM was introduced by NABH in 2017. A few key points 
are covered by these standards such as the accessibility of 
TM professionals, accessibility of TM drugs, the instruction of 
medical professionals in TM, the inclusion of TM in a patient’s 
entire care plan etc. It takes a lot of work to incorporate TM 
into the Indian healthcare system. The government’s two-
pronged strategy, though, is a promising beginning. The gov-
ernment is working to guarantee that all Indians have access 
to quality healthcare by encouraging the use of TM as a com-
plementary or alternative medicine and by incorporating TM 
within the established medical system.

Advanced technology and documentation
1. Indian traditional medicine being the ancient science of 

healing need maintenance, preservation and curation 
for reducing the economic burden, which can be done 
through the advanced approach of technology like artifi-
cial intelligence, machine learning and the development 
of a database for information (34). 

2. There is a lack of IP Protection or standard documen-
tation for traditional medicine knowledge. The doc-
umentation is complicated and a potential challenge, 
which needs continuous effort for resolving the issue. 
Unresolved issues can lead to the loss of IP protection, 
lack of resources, legal challenges for ownership and 
failure in the utilization of traditional medicine knowl-
edge (35). 

Collaborations
1. The Ministry of Health, AYUSH, Science and Technology 

should be encouraged to collaborate with different insti-
tutes for more clinical, research, technical and Scientific 
growth and to Produce more evident based ancient sci-
ence of healing. 

2. Therapies under traditional medicine are valuable and 
effectively used worldwide, especially in the United 
States and other Latin nations. Considering that a col-
laboration workshop was conducted in March 2016 
between the Ministry of AYUSH, Govt of India and 
different Institute of US like NCI (National cancer 
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institute), NIH (National Institutes of Health), and Office 
of Global Affairs, US Department of Health and Human 
Services (36). The result of the workshop decided stan-
dardization of TM products and make them more reli-
able and more scientific with the production of research 
and clinical trials.

3. Collaboration with other countries and different gov-
ernment agencies will also generate the resource for 
funding. External collaboration can enhance the ideas, 
approach and motivation for new concepts (35). 

4. The time-to-time validation and assessment of informa-
tion on traditional knowledge applicable to the Indian 
Health System. 

5. There is unrecognised work by Ground innovators, 
who have been working in the field for years, should be 
encouraged and supported for registration, filing the 
patents, Claiming of IPR (Intellectual property rights) 
and other legal knowledge associated with it by the 
government.

National policies for traditional medicine
1. One of the reasons that lead to decreased demand for 

TM could be extensive national policies for ancient med-
icine. The role can be defined effectively and efficiently, 
by developing national policies needed in the health sec-
tor. Lack of policies and lack of government oversight, 
reduce the usage for people around the nation. Policies 
can build a necessary regulatory and legal mechanism, 
to promote and maintain good practices, that make TM 
equitable and accessible with more authenticity, safety 
and efficacy of therapies used (37). 

2. Many developing countries all over the world have 
emerging TM policies. The Indian health system should 
make policies to assure the preservation and main-
tenance of Traditional medicine through different 
advanced techniques like artificial intelligence, Machine 
learning and Developing software to secure our ancient 
science of healing. 

3. According to a survey done by WHO, only five nations 
had policies for TM in early 1990, by 2003 the number 
have reached 45 nations and 51 nations were still mak-
ing policies for TM (38).

Integration of TM into national and  
primary healthcare
A joint health secretary must be made to support and direct 
the execution of national policies on indigenous medical 
practices and to promote the resurgence of those practices. 
The development of India’s national health strategy should 
include traditional medicine experts.

Conclusion
TM is an important system of medicine which could be an addi-
tion to conventional medicine if integrated and can also help 
reduce the burden on conventional medicine in the current 

system. TM is not a new era or new concept towards health. 
However, with the acceptance of TM in the Indian healthcare 
system, various challenges are currently in the acceptability of 
the TM medicine system which the authors have highlighted in 
the present review. The authors have tried to provide certain 
recommendations towards the acceptance of TM in the current 
Indian Healthcare system. For the implementation of the sug-
gested recommendations, both state and national policies have 
to be implemented for the integration of TM with the conven-
tional medical system in Indian Healthcare.
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Non-Communicable Diseases

Non-communicable diseases (NCDs) are diseases or body 
ailments that cannot be communicated or transferred to 
another person through physical or biological contact. NCDs 
pose a greater threat to human society more than communicable 
diseases. NCDs are challenging to treat and are characterized 
as chronic. However, some chronic diseases, such as cervical 
cancer, are caused by viral infections as an exception. These 
diseases have a prolonged course. NCDs usually have 
complex etiology, and it is difficult to trace the exact cause of 
these diseases. NCDs can also be called multi-factorial 
diseases, that is, they have multiple risk factors. NCDs are 
challenging to diagnose at the early stages of the disease and 
are generally diagnosed after causing significant damage and 
at the late stages of the disease. The disease keeps spreading 
during the latent period. According to the World Health 
Organization (WHO), nearly 41 million people succumb to 
the burden of NCDs. Out of all the global deaths, 74% occur 
because of NCDs.1

Classification of NCDs

NCDs are commonly classified as seven types of disorders. 
These diseases are mostly life-threatening. Diabetes is an NCD 
that mainly occurs as a result of a sedentary lifestyle. Other types 
of NCDs are chronic respiratory disease, cancer, cardiovascular 
disorders (such as stroke and coronary heart disease), 
musculoskeletal disorders (such as amyotrophic lateral sclerosis 
and multiple sclerosis)/arthritis, chronic neurological disorders, 
and unintentional injuries because of certain accidents that result 
in permanent physical or mental disabilities (Figure 1).

Status of NCDs in India

It is estimated that chronic NCDs are India’s leading cause of 
death. Despite the lack of standard methods to estimate NCD 

data, according to the Sample Registration System 
(SRS-1998), approximately 32% of deaths are caused by 
these diseases.2 A series of chronic diseases (chronic disease 3) 
reported by Reddy et al. estimates deaths (53%) and disability-
adjusted life years (44%) due to chronic diseases. It has been 
reported that there is a 3%–4% prevalence of cardiovascular 
diseases in rural regions and 8%–10% in urban areas. Data 
from six cancer centers of the ICMR has reported 
approximately 800,000 new cancer cases every year.3 India 
consists of the largest number of people with diabetes, which 
was estimated at 19.3 million in 1995 and is estimated to be 
57.2 million by the year 2025.4 Hypertension is also increasing 
among the Indian population drastically, which is a risk factor 
for many other cardiovascular and coronary diseases. A high 
prevalence of hypertension among urban adults was reported 
from 1995 to 2000, which was 30%–37% in Jaipur, 44%–
45% in Mumbai, 31%–36% in Thiruvanthapuram, 17%–24% 
in Rajasthan, 4.5% in Haryana, and 14% in Chennai. Polling 
of epidemiological studies showed that the prevalence of 
hypertension was higher, approximately 25% in urban areas 
and 10% among the rural population. In the ICMR study, 
hypertension and inactivity were found to be higher in both 
males and females in urban areas compared to rural areas in 
Tamil Nadu, Jharkhand, Chandigarh, and Maharashtra.5  
It should be noted that this data is an approximation, and the 
actual number may be higher than this, as indicated by the 
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growing demand for healthcare professionals, hospitals, and 
allopathy-based treatments.

Economic Burden

Besides individual behavior and lifestyle modifications, 
several other factors, like economic, social, and political 
approaches, also act as critical factors for NCDs.6−8 NCDs are 
more prevalent in developed nations. In comparison, 
developing nations with middle- and low-income economies 
face a major challenge as the numbers continue to increase. 
The low-income economy is directly related to poor health 
status, which contributes to unhealthy food consumption and 
expensive treatments. NCDs pose a significant economic 
burden on the growth and development of a nation. As per the 
WHO estimates, the average pocket expenditure in India, 
called out-of pocket expenditure for NCDs, is higher than that 
in other developing nations. The rate of hospitalization 
increased from 36.3% (in rural areas) to 43.9% (in urban 
areas) between 2014 and 2017–2018. During this period, the 
hospitalization cost due to NCDs also increased by `4461. In 
2017, 81% of the population in urban areas and 86% of the 
population in rural areas were covered under different health 
schemes. There are already several government programs 
running for the prevention and control of NCDs. The 2017 
recommendations by the National Health Policy proposed 
increasing the expenditure from 1.15% to 2.5% of GDP by 
2025.9

Management of NCDs

According to WHO, around 41 million people lose their lives 
due to these NCDs annually, equivalent to almost 71% of all 
global deaths.1 The critical strategy for reducing the global 
concern is adequate prevention and related strategies as well 
as better management. The critical components of 

management include screening, detection, and treatment. The 
accessibility of available resources to palliative care for the 
needy is essential. The primary healthcare system can be 
strengthened, and timely treatment can be delivered. Reducing 
the use of modifiable risk factors, like alcohol, tobacco, and 
unhealthy diets. Also, a lifestyle change, like adopting a 
balanced diet and engaging in regular physical activity, can 
reduce the risk. It can significantly prevent NCDs.

Control of NCDs Through Yoga

As a traditional form of practice, yoga benefits the human 
body by encouraging physiological and psychological well-
being, as well as preventing the development of NCDs.10 
Yoga can be incorporated as part of a daily lifestyle routine to 
overcome sedentary lifestyles, one of the main contributors to 
NCDs. The importance of physical activity for a healthy 
lifestyle is highlighted in the Global Action Plan on Physical 
Activity (GAPPA) 2018–2030 with a tagline of “more active 
people for a healthier world”. They set a target to reduce 
physical inactivity by at least 15% by the end of 2030 by 
implementing policies and plans within a period of 12 years. 
Dance, Yoga, and Tai Chai, along with walking, cycling, and 
other sports, if done regularly and at a particular intensity, 
have been recommended by GAPPA for being physically 
active throughout the day.11 With the advancement in 
technology, transportation, economic development, and 
urbanization, the rate of physical inactivity also increases as 
lifestyle habits, whether at work or home, become more 
sedentary. Yoga is the most diverse form of physical activity 
where not only skeletal muscles but also smooth muscles are 
involved at different intensities, which can be customized as 
per an individual’s requirements. Similar or different yoga 
poses and practices can be practiced by adolescents, adults, 
and the elderly with varying frequencies from beginning to 
advance as per their body form and type.

An unhealthy lifestyle, which is the leading cause of the 
development and progression of NCDs, is a result of both physical 
inactivity and an unhealthy diet, the prevalence of which is 
increasing with time. Ashtanga Yoga, a concept given by Rishi 
Patanjali, includes eight components generally known as limbs of 
yoga, which make a perfect recipe for a healthy lifestyle if followed 
conventionally. These components are Yama-restraint, Niyama-
observances, Asana-postures, Pranayama-breathing, Pratyahara-
senses withdrawal, Dharana-concentration, Dhyana-meditation, 
and Samadhi-absorption.12 Most NCDs are preventable, and these 
aspects of yoga can help build a strong foundation for the body 
and mind, which can further prevent many lifestyle disorders, 
including NCDs, from occurring. One of the crucial ways to 
reduce the death rate due to NCDs is by controlling the risk factors, 
which include an inactive lifestyle and consumption of unhealthy 
food, both of which can be attained by practicing Ashtanga yoga, 
as discussed previously in the text. Yoga is not only cost-effective 
but also a feasible form of exercise for individuals of all ages.  

Figure 1. Classification of NCDs.
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It can potentially reduce the risk factors responsible for the 
development of NCDs, such as obesity, impaired glucose 
metabolism, psychological imbalance, high cholesterol levels, and 
blood pressure. More strategies are required for risk reduction, 
prevention, and progression of NCDs, which support healthy 
aging and lower the premature death rate caused by NCDs. There 
is a lack of effective treatment for most NCDs, and management is 
also costly, contributing to the increased economic and global 
disease burden.13 Being healthy (mentally and physically) prevents 
the body from becoming a suitable target for NCDs. Different 
dimensions of mental and physical wellness can be achieved by 
yoga as follows:

1. Asanas― Asanas are body postures where the body 
holds specific positions for some duration to increase 
muscle strength, endurance, and stimulation of organs 
by increasing blood flow to a particular part of the 
body.

2. Pranayama―Pranayama is a regulated, controlled 
breathing technique to increase lung capacity and 
harmony.

3. Dhayana―Dhayana is meditation for increasing self-
awareness and controlling thoughts.

Yoga affects different systematic axes of the body. The 
pronounced effect of yoga is to decrease the activity of the 
HPA axis, which gets activated during stress and adverse 
conditions.14 The pranayama practice also shows the potential 
of yoga in regulating heart rate and the cardiac axis.15 The 
psycho-neuro-immune axis is involved in immune system-
related functions such as inflammation and mind-body 
communication. Yoga helps normalize biomarkers of the 
neuro-immune axis not only at the molecular level but also at 
the genetic level.16 Metabolic syndrome (MetS) is a cluster of 
risk factors for most NCDs, such as higher blood pressure 
levels, increased fasting glucose and triglycerides, central 
obesity, and a low level of HDL. The Ghrelin axis, which gets 
upregulated in MetS, has been shown to get modulated after 
the practice of yoga.17 Therefore, based on the above evidence, 
it can be said that the yoga practice can achieve a standard 
concept of health and a healthy lifestyle.

Implementation Strategies

The biggest hurdle in implementing strategies and their 
acceptance among the population after implementation is the 
need for more evidence-based research. More evidence 
provides a solid foundation for its implementation. Following 
are a few preparatory steps that can be kept in mind during the 
implementation of yoga as complementary and alternative 
medicine in different policies.

1. Generating More Evidence―Without the available 
evidence, profound research, and action plan, it is 
neither safe nor feasible to implement any new 

strategy (rule, medicine, intervention, and education 
system). Therefore, the first step in implementing new 
policies should focus on generating more reproducible, 
evidence-based research. It can be done by providing 
resources to the institutes involved in the particular 
field of interest and providing more financial support, 
infrastructure, and other required facilities. Besides, 
quality research should be assured by following good 
laboratory practices (GLP) so that the evidence 
produced is reliable and can be implemented.18

2. Training of Tutors and Educating Children―A 
special policy can be made for the training of tutors 
where teachers are trained in yoga and related 
techniques, including the benefits, practices, and 
adaptations in daily routine to make it a lifestyle. It 
will not only spread awareness, but most of the 
children will also learn about yoga at a very young 
age. This will add more value to education and, at the 
same time, increase awareness at a very early stage of 
life, which will act as a preventive tool for most 
lifestyle disorders. Also, even if resources are 
available, people need to be made aware of the 
importance of the resources. Therefore, raising 
awareness at an early stage with the right mentors 
(teachers at the school and college levels) can make a 
big difference.

3. Awareness―Unless people are themselves aware and 
experienced, awareness cannot be spread. There is no 
reason why yoga cannot be included as a compulsory 
subject in all educational systems, regardless of 
whether they are medical or not. The main reason is 
that medical students who practice medicine can 
practice yoga, which should be integrated into their 
curriculum.

The steps mentioned above are of primary importance at the 
start of an implementation process. Several other steps should 
be taken before a strategy is planned and can be implemented 
in all sectors to benefit most of the population.

Status and Potential of Yoga in 
the Healthcare System in India

A majority of the Indian population lives an unhealthy lifestyle. 
It is exposed to the risk factors associated with NCDs. Middle-
income countries with limited health professionals tend to have 
a higher prevalence of NCDs, which are not diagnosed at pre- 
or early disease stages, which places a heavy burden on health 
systems. Other than allopathy, the AYUSH healthcare system 
of Ayurveda, Yoga, Naturopathy, Unani, Siddha, and 
Homeopathy is being practiced in different parts of India. The 
AYUSH system of indigenous medicine is not only involved in 
the treatment but also focuses more on preventive approaches. 
AYUSH was started by a national rural health mission to help 
solve the shortage of human resources in the available 
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healthcare system.19 The shortage of healthcare professionals 
can be solved by providing more human resources and 
promoting a preventive healthcare system through AYUSH 
personnel, which will spread awareness among people about 
lifestyle management and ultimately decrease the prevalence 
of disorders.20

By preventing NCDs and risk factors with yoga, alternative 
medicine can potentially reduce the number of patients and 
the burden on healthcare systems.21 The government of India 
designed various strategies for mainstreaming the AYUSH 
system into the existing healthcare system in the country. 
These strategies include the integration of the Indian system 
of medicine and homeopathy with the existing healthcare 
system, establishment of various centers of Indian system 
medicine, quality research in this field focusing on 
standardization of interventional research, advocacy for 
AYUSH, and establishing links of AYUSH in different 
sectors.22 AYUSH mainstreaming is still in progress among 
the general population, but to make this healthcare system 
available and accessible for all, there is a need for stringent 
strategies and implementation, along with a robust monitoring 
mechanism.23

Status of Yoga-based Research in India

After the government established resources for yoga-based 
research, various institutes started producing evidence using 
different research study designs on varied populations. Some 
of the studies are given in Table 1.

India has many institutes where research related to effect 
of yoga on different health conditions and its efficacy as a 
preventive intervention is being explored. There is a need for 
new strategies to implement and policies that can spread more 
awareness and acceptance among the population for the 
acceptance of Yoga as a preventive and therapeutic 
intervention for NCDs.
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In any treatment taken by patient, cost is an important dimen-
sion. These days, diagnostic tests comprise of a significant 
part of the health cost borne by patient for the treatment. Cat-
astrophic expenditure is a commonly discussed issue by the 
health care administration. It is often argued that, outsourc-
ing of the medical diagnostic tests is quite frequent. Daniel  
et al observed in their research survey that there were so 
many institutes which were outsourcing the tests. They con-
cluded that it may be due to lack of resources in radiology lab 
[1]. Therefore, in order to avoid the rush of patients or wait-
ing for a long period of time, patient himself or herself prefers 
to go outside the medical hospital for the tests. The public 
discourse is rather focused on how to overcome the capacity 
deficits in the public health system, rather than consolidating 
the existing resources and data from huge patient rush. This 
restricts access to vital health information which is being rap-
idly lost due to outsourcing of diagnostic tests referred by the 
hospitals, either due to lobbying by private labs or lack of pol-
icy in the matter, or both.

A study showed that private labs carried out clinical 
mistakes in the tests, showing that there is no one account-
able and this may lead to out of pocket expenses of patients 
[2]. Friedman [3] and Feinberg et al [4] have found in a sur-
vey carried out that there are some unbearable mistakes 
found in the outsource laboratory investigation which may 
further create problem for practicing physicians. In 2015, 
there were 53 surveys about the cost awareness of sur-
gical items. They reported that most medical officers and 
doctors were not much aware about the market price of  
those items.

There is a need for healthy relationship between the di-
agnostic centers and the hospital administration which may 
lead to the revenue generation for the hospital. Hospital ad-
ministration has to be attentive about the time, staff, equip-
ment, space and other patient care related management [5].

For making healthcare affordable, there should be a col-
laborative policy research about reducing cost, labor and time 
for the diagnostic tests. Therefore, Indian medical institutes 
should promote patient cost audit [6]. Such policy proposals 
can generate data and give rise to new policies which can en-
able the state and national health ministries to plan programs 
and evaluate their impact based on inputs from this policy re-
search proposal.

A systemic study can be planned which could be based on 
inputs, processes and the output. In the input section, we can 
analyze number of employees like total number of professors, 
additional professor, assistant professors, senior residents, ju-
nior residents, lab technicians, nurses and class IV and their 
combined salary. This may include the number of machines or 
equipment’s and their maintenance charges combined together. 

A retrospective study can be subsequently carried out 
by combining 1 year record from radiodiagnostics for the 
number of tests done, revenue generated, man power and 
expenses incurred by the department for maintenance from 
the annual report record sheets. Prospective study can also be 
carried out as follow-up study. The parameters which are re-
sponsible for delay in radiological tests include date of advice 
for the test and date on which the tests have been conducted. 
Also, this could help assess delay, pricing, and satisfaction lev-
els of the tests carried out.
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The recent article from Nature emphasizes the need for 
research in the AYUSH system, suggesting mild COVID 
patients as cohorts for RCT before repurposing is initiated. 
However, it falls short of identifying whom to address this 
right question.1 In order to develop an in-depth understanding 
of the complex ecosystem of health care in India, the COVID 
crisis provides an excellent screening tool for evaluating our 
general approach to disease management. When the COVID-
19 pandemic spread across the globe, no sustainable solution 
was in sight. Therefore, it provided a level playing field for all 
systems of medicine to be tapped in repurposing potential 
drugs, preferably by comparative effectiveness. The health 
managers in India and elsewhere decided to repurpose HCQ 
as an alternative drug for COVID-19 without conducting any 
clinical trial. Many research papers were subsequently 
published showing that the repurposing potential of HCQ was 
inconsequential, and these were soon retracted.2 At a time 
when the uncertainty of pandemic was raging, these managers 
decided to take the Remdesivir repurposing forward, and the 
necessary approvals were provided by the Indian Council of 
Medical Research (ICMR). Despite the failure of HCQ, these 
agencies continued to pursue the dogmatic approach by again 
proposing its use for the vulnerable population and health 
care workers unlike what was suggested for the repurposing 
of Ayurvedic drugs. In other words, there seems to be one 
scientific yardstick for the translation of benefits of one health 
management system, and another for the other. As expected, 
the Remdesivir experiment failed again and was subsequently 
removed from the national protocol for COVID-19. At a time 
when the allopathy had no solution for COVID-19, many 
questioned if it is meaningful for Ayurveda or other systems 

to be repurposed for COVID-19 management as it had far 
more published scientific data than either HCQ or Remdesivir 
put together. No one tried to ask this scientific question, yet 
many frequently asked why the national AYUSH protocol 
was approved or why other drugs containing Ashwagandha 
were being used for post-COVID-19 management. The 
impending failure of Remdesivir, which was “hyped” to 
generate “hope,” looms large. As a result, the drug was sold 
in the black market at exorbitant prices, causing both fear and 
panic. It is well known that the shares of this company soared 
even though the post-surveillance data was not made available 
to experts. Surprisingly, even the pharmacovigilance data was 
also not made available. In USA, National Institutes of Health 
(NIH) is usually involved in regulating their country’s 
treatment protocol in coordination with CDC which includes 
sero-surveillance. In health emergencies in India, when 
decisions are to be taken by the health servicing Department, 
ICMR stepped in and must be held accountable for the 
finalization of protocols.
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It was after these repeated failures, the Ministry of AYUSH 
came out with the national protocol soon after the Katoch 
committee and the AYUSH’s interdisciplinary committee 
cleared the same.3,4 These committees had reviewed and 
examined the in vitro, in vivo, and clinical studies based on 
which this decision was taken through due process. ICMR was 
also a member in approving the national AYUSH protocol. 
This protocol was recommended for prophylaxis and 
management of mild COVID patients as well as for post-
COVID recovery. No sooner had the protocol been finalized, 
the Indian Medical Association (IMA, a nonscientific union of 
doctors) came out with a rejoinder opposing the AYUSH 
preventive protocol meant to benefit the patients based on their 
preferences. While the evidence-based medicine needs to be 
supported by practice-based experience,5 IMA now calls for a 
national protest and dissolution of NITI Aayog study groups 
made to implement an integrative health system in the country.

The bizarre claim of IMA, a union of Indian doctors, 
calling Indian System of Medicine (ISM) a “placebo” is 
unfortunate. It smacks of blasphemous collusion with the 
journal Science that promptly voiced IMA’s version as “a 
fraud on nation” with an alacrity never seen before.6 This 
happened within a week of IMA’s claims flashing in the 
Indian media. This has led to many burning questions about 
the politics of medicine and money. The quality of scientific 
temper and ethics, often attributable to medical science 
communication, remain to be addressed. This journal had 
earlier landed itself in a controversy when an unprecedented 
political statement was issued by its editor, asking its readers 
not to vote for Mr Donald Trump in the US presidential 
elections. It is our considered view that journals should avoid 
political posturing and instead focus on hard science, than 
predictive science. Regardless, others argued that IMA is 
facing flak at the hands of patient support organizations after 
the Medical Council of India (MCI) was replaced by the 
National Medical Commission (NMC) and patients' growing 
preference for the AyurYog version of the public health 
approach was weighing on them. The recent defamation suit 
filed by an Ayurveda practitioner claiming AyurYog to be the 
“mother of modern medicine” is also aligned to this dwindling 
patient mood.

The perpetuation of dissociation between patent-based 
knowledge advancement of modern clinical research and 
indigenous AyurYog has become so pervasive that some 
medical practitioners have begun to assume that they are the 
true owners of this medical progress and everything else is a 
“placebo.” India spends a considerable foreign exchange for 
importing the medical devices, drugs, and technology used by 
the Indian medical community. The concept of Atma Nirbhar 
Bharat or self-reliant health structure provides them with an 
opportunity for leadership in the field of traditional or 
integrative medicine-related knowledge economy. On 
November 13, 2020, at the proposal of the honorable Indian 
Prime Minister, Shree Narender Modi, the Secretary General 

of the World Health Organization agreed to set up a Global 
Centre for Traditional Medicine in India. This now provides a 
unique opportunity to spearhead the global integrative health 
initiative through multinational clinical trials ensuing 
seamless knowledge advancement in the field. 7,8

Based on these developments, we need to ask the right 
question to ICMR and not AYUSH as to who should be 
mobilized to undertake biomedical research in this domain of 
interdisciplinary area where Ayurvedic or Yogic biology 
framework can provide the answers. Prof Valiathan’s idea of 
collaborative research between Ayurveda and biomedical 
research requires implementation. In our opinion, scientific 
research on ISM is a fiduciary responsibility of the Indian 
scientific and medical community and not just the AYUSH 
sector. In this context, it is a right question being asked to a 
wrong person. We are probably barking up the wrong tree. 
Every national laboratory, especially those belonging to 
medical institutes and other government-funded institutions, 
should research AYUSH systems, collectively funded by 
national agencies. For this, the faculties of AyurYog will need 
to be installed in these Institutions so that they may identify 
the relevant clinical questions for research. This may include 
cost-effectiveness trials. This will ensure that the discoveries 
from ISM knowledge receive acknowledgement, much like 
the Nobel prize-winning work of Chinese Prof Tu Youyou. 
Prof Tu had spearheaded the application of Traditional 
Chinese Medicine (TMC) at the time of a malaria epidemic in 
the 1960s. The Chinese Medical Association wholeheartedly 
supported this as a matter of national pride.9

ISM is in a containment zone with an access to subcritical 
resources and disjointed from the infrastructure of premier 
hospitals and medical institutes. In such a hostile environment, 
the expectation for AYUSH to advance scientifically would 
be wrong. While TCM has flourished because of Chinese 
administration bringing the basic scientists and TCM 
together, India's integrative health research has remained a 
prisoner of the dominant Western medicine, aided by 
erstwhile MCI. As MCI has now been replaced by NMC, 
ISM must be provided with resources and capacity building 
in order to bridge the chasm.10

Even though the USA and many Western countries do not 
have a long history of traditional medicine and practice, it has 
been adopted to endorse NIH's focus from “medicine” to 
“health,” much like Indian PM's repeated emphasis on 
wellness.11 The USA's NIH/National Center for 
Complementary and Integrative Health model provides a way 
forward. It has evolved from an Office of Alternative Medicine, 
once regarded as Senator Harkin's folly and criticized by the 
scientific community, into National Center for Complementary 
and Integrative Health. The research capacity in India’s health 
sciences, not just AYUSH, should be taken on priority so that 
the newly formed working groups of NITI Aayog on 
integrative health can address the health, wellness, and 
knowledge economy of India in an evidence-based manner.
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Yoga, Ayurveda, and Siddha represent the ancient science of 
healthy living originated in India. Some of the oldest texts 
from around 5000 years back, such as Vedas and Upanishads, 
provide evidence of such lifestyle. Many seals and fossils from 
Indus Valley Civilization authenticate the practice of Yoga in 
ancient India. According to yogic tradition, Shiva, one of the 
Hindu Gods, is the first yogi (Adi yogi) and the first teacher 
(Adi Guru). The meticulous practice of Yoga is widely believed 
to play a major role to overcome mental and physical suffer-
ing and leads to self-regulation, and finally to self-realization 
or liberation. Since the Pre-Vedic period around 2700 B.C., 
people started practicing Yoga. Later on, Patanjali Maharshi 
(between 3rd to 6th centuries BC) systematized and codified 
knowledge of Yoga through his Yoga Sutras. Later, with the 
help of many sages and masters, Yoga spread through differ-
ent traditions, lineages and Guru-shishya parampara. Various 
Yoga schools viz. Jnana, Bhakti, Karma, Raja, Dhyana, Patan-
jali, Kundalini, Hatha, Laya, Jain, Buddha, Hatha etc. which 
follow their own practice, principles and tradition. However, 
they all lead to the same goal. The history of modern Yoga 
started in 1893 when the Parliament of Religions was held. 
After that many yogacharya, teachers and practitioners tried 
to spread Yoga, not only in India but worldwide (1). One of 
the milestones in the history of Yoga has been the adoption of 
the International Day of Yoga. The Honorable Prime Minister  
Sri Narendra Modi addressed the world community on 
27th September 2014 in 69 sessions of the United Nations 
General Assembly (UNGA) (2). The proposal was approved on 
11th December 2014 by 193 members of UNGA to establish 

21 June as “International Day of Yoga”. Six months later after 
passing the resolution and confirmation to establish IDY, the 
first IDY held in 2015. Several Yogic events were organized and 
publicized throughout India as well as abroad and got nation-
al and international publicity that Yoga has originated from 
Indian culture. The essential and pivotal role of Yoga in edu-
cation, pedagogy, curriculum, as well as clinical research has 
been realized well across the globe (3). To achieve the same, 
AYUSH Ministry was established November 9, 2014 (http://
ayush.gov.in) to facilitate research and educational activity in 
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoe-
opathy. The existence and excellence of Yoga-based research-
es in the premier Institutes of India is another milestone to-
wards the implementation of yogic sciences in the academic 
sphere. Several Yoga departments and centers in the premier 
Institutes and central universities of India, their existence and 
establishment, is the result of the consultative meeting on 
Yoga Education in Universities held in Bangalore on 2nd Janu-
ary 2016, chaired by the Hon’ble Minister for Human Resource 
Development in the presence of Vice-Chancellors from Indian 
universities. It was resolved to set up a Department of Yogic 
Art and Science in the Universities and constitute a committee 
on Yoga Education in universities to look into various aspects 
pertaining to setting up of these Departments. Further, collab-
orative efforts were made to support Psychology, Philosophy, 
and Yogic Science at different collaborating organizations, 
by utilizing their respective expertise, knowledge, resources  
and infrastructure (https://www.nhp.gov.in/list-of-yoga- 
institutes_mtl). The aim of such centers was to understand 
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deeper knowledge of Yoga philosophy and Yoga therapy based 
on classical Yogic texts. For the last several years, S-VYASA 
University has been doing research on evidence-based Yoga 
& its application, to prevent diseases and to promote posi-
tive health (https://svyasa.edu.in/Research_Publications.
html). Swami Vivekananda Yoga Anusandhana Samsathana  
(S-VYASA), established in 1986, is a pioneer Institute in the 
field of Yoga Research. It is the first and foremost Institute 
with a broad vision of scientifically evaluating yoga, its appli-
cations, and policies led by Dr. H R Nagendra (4).

A tremendous increase in Yoga participation has been 
reported in the US since 2005. About 30 million people per-
form Yoga daily to get health benefits (5,6). The increased 
global interest in Yoga in recent decades could be based on 
the health-promoting benefits of Yoga. Yoga therapy is evolv-
ing rapidly and advocated as a safe and effective intervention 
by National Health Services (UK) and National Institutes of 
Health (US) (7–13). A continuous rise in Yoga schools and 
practitioners is also evident across the globe (5). The science 
of Yoga and the underlying technology of this mind-body med-
icine need a more thorough investigation through carefully 
designed mechanistic and clinical studies. There are many 
challenges and barriers that hinder the realization of the op-
timal potential of Yoga in education and Research (14). For 
example, the current understanding of Yoga is limited as a be-
havioral therapy or lifestyle intervention (14). Barriers to the 
practice of Yoga and the knowledge gap in its understanding 
also serve as the key determinants of the success of Yoga for 
its successful implementation as public health administration 
as well as its practical acceptance in the academic sector. Mod-
ern lifestyle, occupational pressure, family commitments are a 
few suggested barriers for Yoga Practice (9).

Many Western medical schools viz. Columbia University, 
Harvard University, Johns Hopkins University, University of 
California, Stanford University, and research centers in Europe 
have rapidly developed centers of excellence in Mind-Body 
medicine. However there is a lack of active participation of many 
of the corresponding premier Indian Institutions and Universi-
ties. There is an urgent need to evaluate the perceptions and 
barriers as perceived by the Institutions of National Eminence 
and their Ethical and Academic committees that belong to the 
Indian scientific and academic community for successful eval-
uation of Yoga-based research and educational programs. This 
can provide a necessary policy framework for evidence-based 
decisions for Yoga research, barrier and benefits of Yogic prac-
tices and identify the knowledge gap in the research and health 
care fraternity. There is a need to develop policies that promote 
the participation of the Indian Institutions and Universities that 
have not shown their active participation in Yoga research so 
far. An evaluation of Institutions that have been ranked highest 
in MHRD’s National Institutional Ranking Framework (NIRF) 
(https://www.nirfindia.org/Home) provides a framework to 
methodologically rank Institutions across the country driven 
by the overall recommendations by a Core Committee set up by 
MHRD. This process can aim to assess the performance of the 
Institutions based on broad parameters that cover “Teaching, 

Learning and Resources,” “Research and Professional Practic-
es,” “Graduation Outcomes,” “Outreach and Inclusivity,” and 
“Perception”. The active participation of Institutes with high 
NIRF rankings and inclusion assessment of AYUSH programs 
in such Institutions along with their Ethical committees would 
trigger changes that may lead to the adoption of Integrative 
medicine in such Institutes and utilize the public health poten-
tial of AYUSH research conducted since the launch of Ministry 
of AYUSH. Until new publication characterized by biomarker, 
animal models and cell culture studies have dominated the life 
science ranking (15–33).
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Scientific misconduct in basic and clinical research is 
increasingly being reported at an alarming rate.1 According to 
a study, more than 40% of the researchers that were surveyed 
were aware of the malpractice but they did not report it. 
Similarly, a study conducted by Sheehan et al in 2005 
reported that 17% authors of clinical trials were aware about 
their fabricated data.2 India stands third in queue in terms of 
highest number of publications after the USA and China.3 
But, it is embarrassing that many scientific researchers have 
fraudulent publications, and this is supported by huge number 
of recent cases. It is reported that several papers published 
in reputed journals contained duplicate, fabricated, or reused 
images. As of now there are 980 manuscripts from India that 
have been retracted, out of which 33% was due to plagiarism, 
and in 13% of the cases image duplication or fabrication was 
seen4; there were very few out of genuine quest for authorship. 
According to a report published in Nature India, most of the 
retracted cases in 2017 were reported from India.4 Recently in 
2019, we witnessed about 130 papers published by researchers 
from CSIR-Indian Institute of Toxicology of Research, 
Lucknow, which were found to be problematic. Similarly, 31 
publications from Central Drug Research Institute, Lucknow, 
while 35 papers from Bose Institute, Kolkata, were found 
to be duplicate or manipulated.5 In some cases, it has been 
seen that the published work was not approved by the ethical 
committees. Therefore, the key question is: Why this is 
happening? What is the need of research misconduct?

Most research labs funded by different funding agencies 
(DST, DBT, CSIR, ICMR, AYUSH, DAE, etc.) do not 
maintain raw data after research work is over. In order to 
overcome these drawbacks, a policy research can be initiated 
in different Institutes across the country that can validate 
(a) whether the published work contains ethical clearance 
statement from the respective ethical committees (clinical 
trial registered on CTRI), (b) whether the published work is 
plagiarized or not, (c) whether the results from various funding 
agencies projects have been acknowledged in the published 

manuscripts, (d) whether the published graphs and tables in 
the manuscripts match with the raw data available. Files/raw 
data and other project-related work can be reviewed. Editors 
of the journals can be approached to provide the details of the 
published work by contacting the academies who run these 
journals. Additionally, whether the bench work has been 
carried out according to the Good Laboratory Practice (GLP) 
guidelines or not can also be assessed.6 

At the institution level, there are various rules and 
guidelines for responsible conduct of research.7 This includes 
ethical orientation and guidance for researcher, instituting 
plagiarism check before submission, availability of data in the 
repository system, supervision of research being conducted, 
data ownership, data retention, and long-term storage in the 
form of e-copy besides early reporting of any such misconduct, 
etc. Besides, an assessment of whether administrative actions 
have been taken by the host parent institute or not can also be 
documented. This may include retraction of all the published 
articles, suspension, removal from the particular project, 
ban on getting future projects or strict supervision on other 
projects, ban from any future publications, probation, and 
termination from the Institute. Besides this, the publishing 
journal itself has strict guidelines (retraction of article, ban 
from future publication, penalty, etc.) to counter any such 
misconduct. Despite of having these strict guidelines, there 
is a lack of nationally organized framework for handling 
scientific misconduct which makes basic and clinical/
scientific research more susceptible in medical institutes 
than anywhere else. It is important that the research being 
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conducted poses some benefits to the mankind. Therefore, it 
is important for us to follow GLPs. Any malpractice not only 
affects those that are directly involved but also poses a threat 
to science and technology, and humanity in general.

The solution to any such scientific misconduct is the 
urgent need for quality control. A quality policy at the 
institutional level is also required for doctoral programs. 
This can be achieved by introducing methods to render 
raw data auditable, back-traceable, and verifiable. In this 
way, efficient working environment can be created. This 
will enable efficient productivity and instill scientific 
temperament.7 This study will enable the funding agency to 
implement or impose strict sanction on the PI or researcher 
that undertook such scientific misconduct. Financial benefits, 
reliable translation to the society, improved products and 
services are the outcomes of implementation of good 
research practices.8 Based on the data generated from such 
policy research initiatives, funding decisions can be linked 
to mandatory implementation of GLP guidelines.9
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Among the 48.6% female population of India,1 a small number 
of females are employed and even fewer women go on to 
become scientists. Moreover, women in higher education lag 
behind males with respect to acquiring a permanent position 
and senior status.2,3

Women are found less likely to lead research teams, 
to hold large research grants, and to receive awards, which 
is evident from a few women recipients of Noble prize in 
science.4 One of the probable reasons for this situation is 
that most women researchers have reduced publication rate 
than male researchers,5 which decreases the probability and 
opportunity for women researchers to attain a permanent 
position and funding. Lower publication rate may arise 
because of gender bias or fewer women editors and reviewers 
or because of poor research quality of study. A recent study 
has highlighted that the reviewers of grants and publications 
look for broad and positive words such as “novel,” “therapy,” 
and “unique,” which are commonly used by male researchers.6 
While women are less likely to emphasize their research 
with emphatic words, this could be another reason for lower 
publication and grant acceptance.
Women also have more social responsibilities than men and 
are expected to take these responsibilities more seriously.7 In 
India, the peer pressure from society and family on women 
is greater, which ultimately reduces the scientific vigor in 
women researchers.8 Thus, women researchers either settle 
for mediocre science or eventually leave their research career 
in between or change their field.

The Government of India has scaled up its flagship of 
Beti Bachao Beti Padhao Yojana (save the girl child and 
educate her) that ensures education to girl child.9,10 Further, 
India has reservation and age relaxation policies for women 
to support them to undertake higher studies and move 
forward to be independent researchers. More recently, India 
also introduced supernumerary seats for girls for BTech 
program in IITs realizing the potential of girls in engineering 
subjects.11 Various women-oriented research fellowships are 
also increasingly being made available to promote women 
and their skills. However, women tend to discontinue 
research after doctorate or during doctorate, even though the 

number of female research scholars is comparable to male 
research scholars. A lack of gender diversity has been studied 
extensively globally or in a specific region, but the question 
of “women discontinuing research” is still enigmatic.

Therefore, it becomes crucial to investigate the reasons 
of women discontinuing research and to develop education 
policies that reduce the chances of dropout. For this, the career 
path of research scholars could be mapped for 15 years after 
they have received government fellowships to pursue PhD. 
The reasons for discontinuing research could be documented 
based on a questionnaire, thus giving an opportunity to 
determine the prominent drivers for female career attrition.

Principal investigators from a range of scientific fields 
from top 10 or more research institutes could be contacted 
to retrieve information of their alumni career paths for 15 
years. The alumni could be further contacted for any specific 
comments and feedback about factors associated with their 
career advancement. Such a study can include information 
for both the genders to evaluate the proportion of men and 
women discontinuing research and to evaluate the probable 
reason and its rate among women as well as among men. This 
proposed study would highlight the approximate time and 
temporary positions that a researcher requires before settling 
for a permanent position within and outside India.

Such study will enable us to identify the most common 
reasons for discontinuing research among female researchers 
and also among male researchers. The research can provide 
the necessary policy framework to formulate better schemes 
to promote research among females in India based on 
evidence generated from such policy research.
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Commentary

Reagents play an important role in the life of lab. Without 
chemicals, antibodies, and reagents, it is impossible to 
undertake a good research project. Many researchers and 
institutes use different reagents in clinical, pharmacological, 
and observational studies using different purchase procedures. 
Different manufacturers across the world are developing 
transgenic products, recombinant proteins, and advanced 
techniques to supply biological products to various research 
labs. These chemicals are expensive, thus directly affecting the 
quality and standards of a research project. One of the major 
drawbacks is the use of reagents from different companies, 
which directly affects the results as the quality of these 
chemicals varies. The price of these chemicals may affect 
the procurement decision which is based on the applicable 
rules of a participating institution, quality, and service quality. 
That is why researchers prefer using chemicals, reagents, and 
kits of high quality which are relatively inexpensive. Thus, 
chemicals and reagents manufactured for experimental work 
are expected to be of good quality depending upon the type 
of the reagent. The most common grading standards for 
research reagents are reagent grade, laboratory grade, and 
technical grade, of which the reagent grade is of the highest 
and the technical grade is of the lowest quality.1 Sometimes 
suppliers provide chemicals of expiry date or reagents get 
expired, directly affecting the results of the experiments. 
Government e-market is a platform which facilitates the 
procurement of goods and services by government agencies 
and ministries. It is considered as e-market place that allows 
procurement with minimal human interface. Audit plays a 
major role in purchase management process that validates 
appropriate use of material to monitor quality, quantity, 
accuracy, and efficacy of the procurement process besides 
review of different contracts and contracting processes. Make 
in India initiative promotes the manufacturing of products 
related to research; however, there is no database pertaining 
to indigenous and international vendors based on which an 
endorsement for indigenous products can be promoted. The 

policy research framework by Department of Science and 
Technology (DST) can generate data which can be collected 
from various national labs funded by it. Data from Directorate 
General of Commercial Intelligence and Statistics (DGCIS) 
database could also be used to obtain statistics regarding the 
import or export of such chemicals. (The chemicals have 
been categorized as “frequently, moderately, or rarely used”).

Through such policy research initiative, data can be 
used by the laboratories and institutions to understand not 
only the correlation between the price range of reagents and 
the relative outcome of the experiments but also the extent 
to which the expenditure is made to non-Indian and Indian 
biologicals, thus providing the necessary information about 
the need to facilitate indigenous manufacturing. This will also 
be useful for setting standards for utilization of chemicals by 
further preventing wastage of time, effort, and funds for such 
research projects.
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The role and purpose of hospitals has drastically 
changed over last two centuries. It is no longer 
restricted to providing curative services only. As per 
WHO Ottawa charter, health promotion concept is 
now being sought to be applied in all spheres of our 
lives and in all settings including the hospitals. In a 
Health Promoting Hospital (HPH), the facility design 
and planning should ensure adequate floor space for 
beds, safe water supply and sanitation, ventilation, 
hygienic conditions, hand washing facilities, isolation 
facilities, regulation of traffic flow, pest control, waste 
management, waiting facility, disabled friendly 
facilities. There is also a need to have a balance 
between functions and aesthetics of hospitals.

As per this concept, the emphasis of hospital care 
has now shifted from acute to chronic illness; curative 
to preventive medicine; restorative to comprehensive 
medicine; inpatient care to outpatient and home care; 
Individual orientation to community orientation; 
isolated function to area-wise or regional function; 
tertiary and secondary to primary health care and 
from episodic care to total quality care.

This approach can have a major public health 
impact by improving the quality of hospital care, 
limiting  the dependence of patients and their 
caretakers on hospital staff, reducing the risk of the 
community from waste-related infections and above 
all, improving the health of staff which would 
eventually reduce absenteeism and enhance their 
productivity. This shift in perspective will surely yield 
rich dividends e.g., reduction of length of stay in 
hospital, reduction in complications, reduction in 
a d m i s s i o n  a n d  re a d m i s s i o n s .  H e a l t h c a re  
professionals in hospitals can also have a lasting 
impact on influencing the behavior of patients and 
relatives, who will be more responsive to health 
advice given in hospitals. 

HPH approach will also help in prevention of 
transmission of hospital acquired infections by 

adopting simple measures, e.g., washing of hands by 
medical/paramedical personnel before and after 
contacting each patient and specimen. Healthcare 
workers should receive vaccinations for hepatitis B, 
tetanus etc. Here, infection control committees may 
provide a forum for multidisciplinary input and 
cooperation, and information sharing. 

Hospitals are in strong position to be the 
advocates for health promotion. They represent the 
main concentration of health service resources, 
professional skills and medical technology. In western 
countries, hospitals are increasingly positioning 
themselves as the leading providers of health 
promotion services within the community. This is 
important since even the health field concept entails 
that health and illness result from the interplay of 
genetic factors, environment, lifestyle and medical 
services. In India, this movement is yet to take off.

In this context, it is not out of context to mention 
stthat University Grants Commission, India held its 1    

Round Table National Consultation for formulation of 
the policy on Health Promoting Universities (HPU) on 

th28  February 2019, in Delhi. The meet highlighted the 
involvement of universities in addressing the health 
needs of the community. By 2022, at least 50% of 
higher educational institutions are expected to 
implement core principles/ set standards of HPU. 
Also, emphasis was put on a need to evolve models of 
Academic Social Responsibility (ASR) and 
Institutional Social Responsibility (ISR). By 
implication, broadening of the scope of HPU to Health 
Promoting Educational Institutions will include 
medical colleges and apex medical institutions also.  
This envisages capacity building of students and staff 
for health promotion within and outside the hospitals. 
In fact, a good hospital must have a humanizing 
environment that can contribute positively to the 
health of patients as well as its staff by offering an 
atmosphere of safety, security, cleanliness and 
physical comfort.
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The proposed HPH models may include 
consultations services to be provided for community 
participations & social interactions (e.g. student 
clubs).Organization of regular seminars or talks on 
health promotion may be encouraged with wider 
participation. So, apart from medical care provision, 
hospitals may arrange for periodic health check-ups 
through regular screening of students, staff and 
visitors.

Since Postgraduate Institute of Medical 
Education and Research (PGIMER) is an education 
and research institute, introduction of a concept of 
HPH can be one of the most cost effective investments 
it can make to improve the relationships with patients 
and community members. Of course, simultaneously, 
it has to retain and nurture the highest standards of 
service (patient care), education and research.

In fact, this has been pilot tested through the 
Neuroscience Research Lab of the institute, which has 
introduced ASR initiatives. Its members are 
dedicating 2 hours every week in actively cleaning the 
areas in and around the institute complex for more 
than 233 weeks now. Their goal was not only to create 
and sustain cleaner and healthier environment 
around the Institute but also to bring positive changes 
among patients, their relatives and people working in 
the Institute. Their work has resulted in a drastic 
change in the vicinity of the Institute. A dumping area 
was changed into a garden. Several dustbins were 
installed at the pavement where people used to litter 
the waste on the street. New urinals were also built 
near the boundary wall of PGIMER. A foot path was 
made through the lawns to prevent people from 
walking on grass.

Besides this, the Department of Community 
Medicine and School of Public Health, PGIMER, 
Chandigarh is also working towards interdisciplinary 
collaboration for enhancement of the patient/ 
caregivers' satisfaction through implementing the 
concept of 'Patient-Centred Care' in the Institute. 
Already, our humble contributions on the issue are 
uploaded on the PGI website (http://pgimer.edu.in/), 
under the icon of ''Public Forum'', drop down menu in 
'patient empowerment'  section.  Here,  our 
collaborative work on developing patient education 
material  with Obstetrics and Gynecology,  
Orthopaedic and Surgery departments are 
summarised.

The Department has also initiated few new 
concepts like HPU, ASR and ISR within and around the 
campus since November 1, 2019. The initiative 
proposes to harness, harvest and nurture the vast 
unidentified and submerged potential of the students 
and staff of the department to enhance the image of 
PGIMER. The proposed venture is based on the fact 
that, so far, within the Department, the training of 
students of Master of Public Health and Bachelor of 
Public Heath was mostly class room based. It is 
proposed to involve them in practical ASR/ISR 
activities which will help in improving the institute's 
image.  It is also proposed to develop a plan to 
enhance the quality of physical, social and mental 
environment of the institute. Moreover, 1 hour  every 
Saturday has been given to “Open house session “ in 
the Department which is open for all members to 
provide a platform for exchange of ideas on health 
related issues among the students, staff and 
employees. 

For maximum output, hospital based health 
promotion services should be multi-disciplinary. 
Besides integrating health promotion policy for 
patients, staff and visitors into its vision, 
implementation of HPH concept requires strong 
leadership and commitment at different levels. 
Hospitals have the unique opportunity to embrace 

st 
such change so that they can be a centerpiece of a 21
century intelligent health system. This level of change 
requires acceptance by all stakeholders for new 
values, visions and goals. 
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ABSTRACT
Research fabrication and data fraud are one of the major concerns worldwide which are rising and evident from increasing number of retractions in 
peer reviewed Journals. If not checked, this can impact the reputation of a research organisation as well as the costs of translation of research data. 
In basic research extremely publicized cases of falsification of data have been reported and it is possible, that there are many unreported or 
undetected cases. In order to improve the quality standards, the validation processes were implemented for data quality at Neuroscience research 
lab in India for verifying PhD thesis results. Good Laboratory practices could be implicated in every research institute so that data impostures were 
prevented. We aimed to establish superior data quality by randomly verifying raw data in multiple projects funded by national agencies before 
publication of results at Neuroscience Research Lab.
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1. INTRODUCTION
Since 1976, Good Laboratory Practices were implemented which 
determined to establish accurate documentation, quality check and 
undeviating data. GLP was introduced to monitor the compliance of 
non-clinical safety testing of drugs at first in the USA in order to 
regulate the generation of fraudulent data and unethical 
practices(Carson & Dent, 2007). GLP principles were formulated by 
Organisation of Economic Co-operation and Development [OECD] 
for global compliance of testing facilities(Kiranmai) but not research 
facilities.

The evidence based practice were soon acquiring a tremendous 
amount of significance in research based laboratories where cross 
sectional studies generate research data which remains non-validated 
even after publication, due to lack of routine checkups, recall of record 
maintenance etc. (Wassie, Zeleke, Dachew, & Kebede, 2017). 
Scientists believe that Good Clinical Laboratory Practice [CGLP] 
basically ensures compliance to the control of disastrous effects in the 
field of research and how to implement good science. On the contrary, 
these systems provide for an evidence based validation of studies to 
ensure the audit of data thus enhancing the transparency of work. 
However, in the last 60 years, Research and Development have gained 
many breakthroughs in instrumentation which may have a positive 
impact on quality and quantity of research (Jena & Chavan, 2017) as 
validation improves the scientific quality of data. The case of testing 
laboratories adopting the implementation of GLP results in the 
effectiveness of results thus making the patients more confident about 
the quality of the diagnostics and treatment (Horvath, 2013)

As mentioned above, the basic research investigations were never 
monitored by the GLP systems or any other alternative quality 

assurance module (Carson & Dent, 2007). Quality assurance is a 
challenging task for implementation in research ecosystem for 
developing countries because it requires consistency, manpower and 
resources without Institutional incentive for its implementation 
because the data duplication, plagiarism and cases of data theft are 
major factors which brought the research from developing countries 
under the radar. These factors partly prevented the research from 
developing countries to be published in reputed journals. 

The Neuroscience Research Lab at PGIMER, Chandigarh, India 
[hereafter denoted as NRL] have voluntarily implemented GLP in 
basic research lab, hitherto never implemented in world, to meet the 
globally accepted quality standards and in order to bridge the chasm 
that exists between the quality systems in labs from developing and 
developed countries. The initial implementation included creation of 
validation documents, procedures and an independent review 
mechanism through a quality assurance unit in order to meet the 
quality requirements of research studies. As a result the facility was 
recognized by Quality Council of India [QCI] under Research category 
for this case study “Redefining Quality standard in basic research 
investigations by broadening the purview of Good Laboratory 
Practices” (Horvath, 2013) and later “Digital research lab for 
enhancing capability: Towards skill development and community 
outreach” (Neuroscience Research Lab & Medical Education and 
Research, 2016). The recognition of these systems has made it 
convenient to expand the systems and implement the tools for 
backtracing the data resulting in a PhD thesis, as a case study.

1.1 Requirement of Thesis validation:
Truthfulness and morality are basic principles of research. Adoption of 
these principles is important for the development of science and 
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community awareness. Any deviations from these ethics are 
considered fraud or scientific misconduct. We therefore, intended to 
extend the available GLP module for validation of compliance to data 
generation scheme of GLP including compilation processes, 
digitizated storage, data analysis, cost audit and publication through 
various procedures and modules (fig1). This is consistent with other 
corporate houses and certain testing labs(Paszko & Turner, 2001) 

Equipment like autoclaves, pipettes, water bath, gel doc, microscopes, 
and refrigerators, PCRs were often validated for adherence to annual 
calibration and daily use entries as per established norms (Panel, 
2012). Whether the process of experimental set up correlates with 
accurately labelled and periodically adopted Quality Assurance 
procedures by QA in-charge, was determined along with periodic 
audits in testing labs(Sickles, 1992). Similarly, the corresponding use 
of chemical and reagents sample log was verified with proper labelling 
of reagent bottle used for the purpose, like good labs(Cushman, 
Cornell, Howard, Bovill, & Tracy, 1995). The documentation of test 
facility was checked for accuracy. These were evidenced properly and 
quality assurance whose protocol has been approved by the Study 
Director.  

2.METHODS

Fig 1.Flowchart showing the methods of research data validation

2.1.Validation  of documents  for Data Acquisition
The documents pertaining to data acquisition, verification and 
validation were prepared by the PhD students according to the Plan of 
Thesis, in consultation with the Study Director. The documents were 
got verified and finally submitted to the Quality Assurance 
cell(Hancock & Algozzine, 2016). These documents included 
Standard operating Procedures[SOPs] for each experiment, Data 
Recording sheets [DRSs] for all experiments, Raw Book, checklists, 
Monthly Master Schedules [MS] throughout the duration of PhD, Log 
registers of chemicals used in experiments, indexed PhD result folders, 
Sample logs for sample used, documents for inventory management, 
server storage records of digital data etc(Refaeilzadeh, Tang, & Liu, 
2016)

 2.1.1. DRS [Data Record Sheet]
Data recording sheets were filled for the real time documentation of 
correctness/deviations as per GLP rules (Haider, 2001) . DRS were 
issued through Quality Assurance [QA] cell for stipulated time 
duration. In the event of change in the experimental procedures, DRSs 
were modified with compliance to the QA approval. DRSs were coded 
as per master coding used in the established GLP module [fig 2]. These 
DRSs provided an important tool to verify and validate the 
experimental dates with chemical log sheets and the corresponding 
experiments. A typical DRS would contain the step by step information 
regarding the experimental protocol performed regularly/periodically 
at NRL [fig2]. The DRS also recorded the materials and equipment 
used in the experiment in order to maintain back traceability of the 
usage in their respective usage log books as  per estab

lished norms (Opara, 2003)

Fig.2 Data recording sheet

2.1.2. SOP's [Standard Operating Procedures]
Standard Operating Procedures were documented protocols and the 
backbone of Good Laboratory Practices. These were periodically used 
to work for maximum safety and operational efficiency and to reduce 
the chance of errors(Hartmann-Fritsch, Marino, & Reichmann, 2016) 
To validate the experiment protocols, the SOPs pertaining to the PhD 
Thesis plan [fig 3], were formulated by the researchers followed by 
validation by Study Director. SOPs, for thesis 1 including 
experimental [Morris water maze,  cDNA and RNA synthesis, DNA 
i s o l a t i o n ,  E R G ,  S t e m  c e l l  i s o l a t i o n ,  L a s e r  D o p p l e r, 
Immunohistochemistry, MLPA Plasma isolation, Tunnel assay etc.], 
academic [Journal club, DC, DDC, Seminar], SOP's for thesis 2  [ SNP 
genotyping, ELISA, Total protein estimation [By Bradford method] 
linear range, Flow cytometry of mononuclear lymphocytes, DNA 
isolation, Separation of lymphocytes and serum] and administrative 
[Ethical clearance, ordering material, Joint grant requirements, 
accounts] procedures were formulated. Each SOP was master coded as 
per GLP module by the personnel of the Quality assurance cell. Format 
of SOP was obtained from SOP of SOPs.

Fig.3 An example of Standard operating procedure generated for a 
method regularly practiced in the laboratory

 2.1.3. Data archiving 
In the lab continuous monitoring systems were used for the storage of 
data with proper coding. The archive storage conditions had been 
predefined to maintain the integrity and sustainability of data, all 
environmental monitoring procedures are implemented within archive 
storage with defined standard operating procedures in the designated 
area of storage. Access to the archive is only controlled by and 
restricted to the QA and the Study Director(Crouse, Coverston, & 
Cychosz, 1998) A researcher had  generated a request to the QA to 
obtain the archived data with a QA log mentioning date and sign at the 
time of issue and return.

2.1.4. VPN [Virtual Private Network]
Internet access is primarily associated with GLP to access data 
remotely for analysis and maintaining confidentiality of such data is 
achieved by VPN which is used in Neuroscience Research Lab for 
secured networking for remote access, storage and transferring online 
data(Corti, Van den Eynden, Bishop, & Woollard, 2014; Furht & 
Escalante, 2010). Each staff and student in Neuroscience Research Lab 
is assigned a server domain to store the confidential data with the 
remote access by Principal Investigator. VPN storage locations are 
also mentioned in the DRS to link the result data to its respective 
experiment and also for future access. The Firewall internet security is 
maintained which creates interface between other network and lab 
network.

3.QUALITY ASSURANCE REVIEW
Quality assurance cell was established independently to verify the 
quality and deviations of procedures providing the support for carrying 
out the validation processes as cited in various articles(Taylor & 
Tranter, 1987) In NRL, QA analysis was carried out for every 
individual by the Quality In Charge at the end of every month which 
includes experimental details, adherence to self -declared Master 
Schedules, Purchase benchmarks, Inventories checking etc, as an 
adaptation to new amendments. The QA report also records the 
accomplishments and deviation from the Master Schedule and an 
explanation from the researcher to justify the deviation and include any 
unfinished work to be assigned into the next master schedule.

3.1 Master Schedules
Master schedules was working timeline of every individual research 
scholar typically for a month which was needed to be self-declared 
before starting of the month to QA under intimation to the Study 
Director(Evans & Lindsay, 2013). The master schedule helps the 
researchers to plan their work schedule, book any high work load 
equipment, if needed and maintain their inventory required for the 
procedures, in advance and useful for effective planning and efficient 
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execution QA evaluated the progress of every staff at the end of every 
month and made a report of the ongoing things and work which is not 
completed yet.

3.2 Inventory update
All inventories of lab were divided among the students who look after 
the usage of every material. Lab materials like reagents, pipettes, and 
glassware are placed on different shelves and refrigerators. A 
Concerned student in-charge of the inventory is responsible for proper 
usage of materials and periodic procurement through wish lists 
whenever items reach their critical level. Master inventory sheets are 
placed in the front of every shelf, cabinet and fridge for easy access. It 
was mandatory to update these sheets quarterly by the responsible 
student and should thereafter be reviewed by Quality Assurance in 
charge. These were also used by the validation processes.

3.3 Checklists
Checklists were prepared with lists of do's and don'ts for every task, 
ranging from seminar presentation to thesis writing, in order to ensure 
the completeness of the task without unreported deviation. Other 
examples include checklist for synopsis preparation, synopsis 
approval, seminar and Journal club presentation, Ethical clearance, 
manuscript writing etc. It helps to create a system dependent 
approach(Hooijmans, de Vries, Leenaars, Curfs, & Ritskes-Hoitinga, 
2011) which is another media for assessment of adherence profile of a 
student undergoing validation.
 
 3.4 Log register maintenance  
Sustenance use of log registers was mandatory task for every research 
scholars in the lab to maintain his/her record related to research 
activities. A log register maintains the record of Journal clubs 
presented and attended, leave records, literature search records, SOP 
records, workshops attended, record of personal discussion with PI 
and lab meeting attended etc. These records help to maintain the 
progress and evaluation of individual scholar at NRL.

4.MIDTERM REVIEW
In midterm verification Inter and Intra laboratory validations were 
done quarterly to ensure the efficacy of work. It was done by internal 
Quality Assurance in charge and outside laboratories like CDFD 
Hyderabad, India [fig 4].

Fig 4. Copy of an Intra laboratory validation report for one of the 
procedures regularly used in the laboratory

4.1 Physical verification
Biannual audit of test facility by physical verification of inventories, 
sample log, a log book was also carried out by external auditors to 
verify the GLP compliance of the students. Thus, it was mandatory for 
every scholar to update all the required data from time to time. Whether 
these procedures were followed or not it was also not analysed by the 
person who carried out the validation.

5.Validation of acquired and analysed data before Thesis 
submission
Validation of thesis was done in a curative way to analyse the thesis for 
its authenticity. A team of students were made by Principle Investigator 
to cross verify the data and some of the procedures explained 
above(Herr & Anderson, 2014). The data was analysed on the basis of 
the following criteria: raw data and excel sheet, patient data to 
informed consents, Patient details to physical location and amount of 
sample left and so on.

5.1. Checking of Thesis Format –For writing a thesis, a proper 
protocol with guidelines was followed in a particular sequence which 
are- Abstract, Introduction, Review of literature Hypothesis, aim, 
objectives, result, conclusion etc. All these sections were reviewed for 
adherence to the format.

5.2. Diagram and figures validation- Various graphs and 

illustrations, if any, were matched with relevant data which was cross 
checked to ensure that no irrelevant data was found filed. Citations 
were cross verified. The figures were closely matched with their 
respectively recorded DRS copies, raw book entries and VPN data 
archives to validate their authenticity and accuracy.

5.3. Socio demographic analyses – In socio demographic analyses, 
the telephonic verification was done by calling every individual patient 
and controls to match his/her data with excel sheet. For example, cross 
validation of the patient sleeping time, water intake capacity, diet, 
parent's education level and income etc. were cross checked.  

5.4 Physical verification of samples-Each sample was verified for its 
log, proper location, storage and coding to ensure if it was maintained 
properly and matched patient's details and date of sampling. It was also 
ensured that it was properly entered in its respective inventory. 

5.5 Sample coding- Sample coding was carried out to code the sample 
for blinding and tracing the location and to maintain the sample log. 
The sample coding of various samples was verified as per established 
norms (Grant & MacDonald, 1986)

5.6 Genetic result matching-The reports of genetic data and 
mutations of specific genes of patients on excel sheets were cross 
checked with hard copies. Results obtained from the capillary 
electrophoresis were also cross verified. Result verification of genetic 
data of patient with Dystrophin gene and other genes like APP, PSEN 
was enumerated and matched the hard copies with excel sheets in PhD 
thesis 1 and in another PhD thesis the same data of  patients with Age 
related macular degeneration were analyzed and matched with 
hardcopy.

5.7 Consent form- Informed consent forms along with audio visual 
consents, Patient information sheets, Patient records were cross 
verified for validation along with signatures of witnesses(Paasche-
Orlow, Taylor, & Brancati, 2003)

5.8 DRS [Data Record Sheet] -All DRS of experiments was cross 
examined to check if they were filled concurrently with the 
experiment. The process was done for locating any discrepancy or 
deviations in the experiment.

5.9 Neuropsychology of Patients – Neuropsychological assessment 
data was cross checked in the patient, control and follow-ups of a 
particular time period before archiving the data after coding. The data 
was tallied with attached consent form along with videography record.

5.10 Genetic result verification –Result verification of genetic data of 
patient with Dystrophin gene and other genes like APP, PSEN  was 
enumerated  and matched the hard copies with excel sheet. 

5.11. Blinding sheet – Blinding sheet was prepared during data 
acquisition and analysis with every set of experiment. We checked if 
blinding sheets were attached with every data and the same was 
recorded.

6. RESULTS 
A final report was prepared after PhD Thesis validation. The concerned 
Quality Assurance personnel wrote a GLP compliance statement 
indicating assurance for the validated data. A final master validation 
sheet was prepared with proper recommendations for errors.

6.1 Documentation analysis 
The adherence to SOPs, matching of raw data to excel sheets, accuracy 
of raw data and statistical analysis of the data was done independently 
by using validation SOP. It was found that indexes were not made. 
Some discrepancies were found which were recorded and updated as 
per GLP compliance.

6.2 Telephonic verification of patients
In PhD thesis 1- The data acquisition dates in records were matched 
with those obtained telephonically by contacting individuals recruited 
in the study data. The data of 90 male patients with an average age of 
10-11 years were telephonically verified. In continuation to the 
validation process, the socio-demographic data verification was 
carried out by matching of hard copies with excel sheets corresponding 
to the telephonically obtained information including water intake, 
physical status, educational qualification, parents income, ambulation 
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age, use of electronic devices, time of Neuropsychology and their 
follow ups etc. It was reported that 5 of the DMD cases had expired 
while telephone numbers of 9 patients did not match with records after 
4 years of recruitment. Other minor errors were also found in the data 
which were included in the master validation sheet for further 
compliance and necessary correction [Fig5].

In PhD thesis 2- 280 AMD patients and 200 controls were recruited in 
the study. The study consisted of participants [both AMD patients and 
controls] falling in the age group of 50 and above. During collection of 
Socio-demographic data, information pertaining to smoking habits, 
drinking habits, night sleeping hours, physical activity, yoga practice, 
history of surgery, co-morbidities etc was gathered. To cross validate 
the collected data, participants were contacted at their telephone 
numbers given by them during data collection. Patients were again 
asked similar questions on phone call. Cross-checking was done to 
match this data with already existing information. In addition, 
validation exercise also helped in checking whether participants have 
voluntarily participated in the study or not. A sheet was made enlisting 
number of patients who attended the call, 12 of them who didn't 
respond the call and 6 patients had died and 9 patients had invalid 
contact number [Table1].

6.3 Neuropsychology Record
In PhD thesis1- The Neuropsychology data was validated by preparing 
name wise patient list. Consent forms of patients attached with forms 
was checked individually. Consent forms were found to be attached 
with every questionnaire duly signed by witness.

6.4 Matching of Experimental data 
In PhD thesis 2 - The experimental data comprised of ELISA and SNP 
genotyping data. The results were maintained in form of excel sheet. 
The samples were matched with raw data; Data recording Sheet [DRS] 
was checked to verify the validity of experiments [Fig 6].

6.5 Result Validation and sample location
Genetic result data was verified by following different steps. All the 
genetic data [coafflyser report, soft genetics reports] was attached with 
Neuropsychology data as analysed in Fig 5.

Fig 5.  Thesis- 1 A copy of Master validating sheet reporting errors 
identified in a scholar's thesis data.

Fig6. Thesis 2- Master validating sheet reporting errors and action 
taken identified in a scholar's thesis data

Table 1 Thesis 2 Validation of various parameters and action take

Parameter According  to 
concerned person

Observation Correction made Outcome

Calling 
patients

All the participants 
had voluntarily 
participated and socio-
demographic data was 
correctly entered

Some patients didn't pick 
up the phone some were 
dead but for those we 
were able to talk Socio-
demographic data entered 
was correct

Consent forms were checked for voluntary 
participation of patients and it was made 
sure that those forms had signature of 
participants

Finally those 
participants were 
recruited who had 
matched socio-
demographic data or 
signed consent forms

Physical verification of 
samples 

All samples recruited 
in study are physically 
present

Sample 259 not found Wrong data entered by mistake was 
removed

Samples except 259 
was included

Clinical data matching Clinical data record 
was maintained

Clinical data record of 
some patients was 
missing

Asked to procure clinical records Patients recruited only 
after getting clinical 
records

Consent form matching All consent forms 
were present

Consent forms were 
present but some didn't 
have signature of PI or 
Ophthalmologist

Incompleted Incompleted 

Matching of 
Experimental data

Experimental data 
matches the excel 
entries

Matched Matched Matched entries 
included

7. DISCUSSION
Cross validation of PhD Thesis by recording various parameters like 
telephonic verification, record of chemical usage with dates of 
experiments, thesis format, result cross verification, genetic data 
validation ensured validity and accuracy of the Thesis which was 
reassuring  for both student and the Supervisor. The thesis of both PhD 
scholars were submitted after all compliances and corrections and 
Quality practises had been conducted.  This  instil  a sense of 
responsibility and enhances accountability of data (McLachlan, 2017). 
Error reporting at the time of  thesis validation, after following Quality 
practices, enhances the translation value of the research without 
further need to repeat experiments. Good Laboratory Practices and 
such Quality checks necessitate the research scholars to maintain the 
records including sample logs, master sample location chart etc. 
Format checking of Thesis showed the occurrence of proper algorithm 
which also reduces the time taken by supervisor to ensure minimising 
the deviations in the GLP compliance. DRSs, however, are a good 
source of real time deviation identifier along with proof of 
experimentation and corresponding utilization of chemicals. These are 
often installed in other establishments to ensure transparency and 

increase cost effectiveness(Best & Kahn, 2016). Similarly, master 
schedules are used to steer the performance of researcher in a planned 
manner ensuring real time monitoring. Using VPN networks,  the 
working of staff to becomes system dependent thus enhancing 
efficiency(Kerzner & Kerzner, 2017). Socio-demographic data 
validation provided a proper record of patients with change in their 
habits over the time which necessitates follow ups for prospective 
studies. The critical aspect of Good Laboratory Practices requires 
proper audits and verifications which is used to empower data accuracy 
leading to valuable research. It is difficult to state whether this degree 
of compliance could be found in other labs not following GLP for the 
sheer reason that no lab in India and perhaps world follows GLP in the 
research settings(Organization, 2010)

These findings provide support to the current ideas suggesting the 
benefits of Good Laboratory Practices for the PhD thesis validation. 
Documentation in research is aimed to maintain the record of research 
for Quality Assurance thereby addressing of questions that may be 
asked under the Right to Information, a right given by all Indians 
constitution. The validated data enables accurate reporting of data 
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manuscripts to various Journals, attracting high citations, awards, 
grants and national projects especially when no lab in the country 
follows similar benchmarks implemented.  

8. CONCLUSION AND FUTURE PROSPECTS
Today research misconduct and data falsification is a serious threat to 
the credibility of science. The manipulated research publications can 
disrupt the basic scientific honesty and can mislead a research group. It 
may also wrongly extrapolate the data for community. A 2009 report 
published by the Office of Research Integrity [ORI] of the US 
Department of Health and Human Services mentioned a large number 
of research misconduct analysed from opened cases from 2007-08 
publications. A majority of the cases were found to be involved with 
image manipulation(Mayer & Steneck, 2007). A gradual increase with 
a significant degree of concern of “falsified images” were identified in 
published articles over a period of 20 years [1989-2008] in a 2 yearly 
based analysis(Wright, Titus, & Cornelison, 2008). Another ORI 
report disclosed a case of research misconduct by a research 
coordinator from Emory University in a NHLBI and NIH funded grant 
in 2009(Jamieson). It was observed and simultaneously acknowledged 
by the research coordinator that patient information was fabricated to 
increase the number of enrolees in the study while they never existed 
on ground. Such kinds of scientific misconduct must attract severe 
penalties. There should be a regulation to identify such frauds and a 
unified approach should be applied for internationalization of data 
quality as well as authenticity of research data published.
In Medical Institutes, GLP compliance could be crucial aspect of 
bringing robustness to data especially when data generated in such 
Institutes in generally considered soft. Thus, it is necessary for the 
basic scientists to implement the validation protocols for quality thesis 
outcome. It will reinforce the quality of research data acceptable to the 
international standards.
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Corporate social responsibility (CSR) concept has its roots in 
philanthropy. Now, it has become a necessity for a successful 
business. In 21st century, the focus is upon the ways in which 
any business, on a voluntary basis, may contribute to sustain 
the development scenario by proactively participating in 
solving various society level issues. A crucial CSR dimension 
is the mode of interaction of enterprises with their staff, clients, 
community, NGOs, civic authorities, etc. CSR involves 
the commitment by business enterprises for economic 
development such that it improves the living standards of 
the employees as well as their families besides development 
of neighborhood and the community. CSR is an important 
tool of value addition in business management, which 
fulfills its obligation to the societal welfare by protecting the 
environmental resources affected by its anticipated actions 
and policies.1

This concept has not been incorporated into institutions 
of learning and thus needs to be applied to academic 
institutions also, since these are important parts of our society. 
Universities are, now, expected to contribute constructively 
to social development transcending all barriers. University 
Social Responsibility (USR) seeks to develop and strengthen 
societal commitment. It also encourages active citizenship 
among the students and the academic staff. Besides their 
routine academic activities, they need to be encouraged 
to work for service provision to the neighborhood and to 
promote commitment for holistic sustainable development 
with a focus on ecological, environmental aspects. As such, 
academic institutions have a tremendous potential to give a 
sense of direction to students and society, enabling them to 
accord social relevance and kindle societal interest.

Here, universities are expected to be flexible enough to 
adapt locally and respond to various changes so as to meet the 
postmodern world challenges. This way, these will be able to 
catalyze the change dynamics favorably. Universities need to 
improve the students’ involved and dedicated response to the 
societal needs.

By implication, this concept may also apply to hospitals/
medical colleges, which, so far, were mainly concerned with 

patient care. They hardly have a direct one to one contact 
and shape the relationship with the society at large. Being 
an education and research institute, Postgraduate Institute 
of Medical Education and Research (PGIMER) caters to a 
good number of students, fellows, staff, and faculty members. 
Given its vast reach and captive audience of young students 
and professionals, introducing a concept of USR/ASR can be 
one of the most cost effective investments PGIMER can make 
to improve the relationships with patients and community 
members while simultaneously retaining and nurturing the 
highest standards of service, education and research.

One such example of ASR initiative is from the 
Neuroscience Research Lab of the institute. For more than 
233 weeks their volunteers have been dedicating 2 h every 
week in actively cleaning the areas in and around the institute 
complex. Their goal was not only to create and sustain cleaner 
and healthier environment around the institute but also to 
bring positive changes among people working in the institute, 
patients and their relatives from northern India who seek 
treatment at this reputed Institute. Volunteers interact with 
the weekly assembly, educating them about the importance of 
hygienic surroundings in preventing diseases. The importance 
of self-hygiene and clean surroundings is highlighted through 
demonstration of correct method of hand washing, coughing, 
and its linkage to prevention of communicable diseases. 
Their work has motivated onlookers resulting in a drastic 
change in the vicinity of the institute. A dumping area was 
changed into a garden. Several dustbins were installed at the 
pavement where people used to litter the waste on the street. 
New urinals were also built near the wall of PGIMER with 
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the help of volunteers. A foot path was made through the 
lawns by authorities in order to prevent people from walking 
on grass after consistent awareness programs focused around 
this area.2

Encouraged by this initiative, the Department of 
Community Medicine and School of Public Health, PGIMER, 
Chandigarh have mooted a concept of “Academicians’ Social 
Responsibility” (ASR) and institutional social responsibility 
(ISR) within and around the campus since November 1, 2019. 
The SOPs are being worked out under the guidance of Dean 
(academics) of the institute. The initiative proposes to harness, 
harvest, and nurture the vast (but so far unutilized) potential 
of the students and staff of the department for enhancement 
of the image of PGIMER. The proposed venture is based on 
the fact that, so far, within the Department, the training of 
students of Master of Public Health and Bachelor of Public 
Heath was mostly classroom-based. It is proposed to involve 
them in practical ASR/ISR activities, which will help in 
improving PGI’s impact. It is also proposed to develop a 
plan to enhance the quality of physical, social and mental 
environment of the institute. This venture also includes 
enhancement of the patient/caregivers’ satisfaction through 
implementing the concept of “patient-centered care” in the 

institute. Already, our humble contributions on the issue 
are uploaded on the PGI website, under the icon of ‘‘Public 
Forum,’’ drop down menu in patient empowerment section. 
Here, our collaborative work with Obstetrics and Gynecology, 
Orthopedic, and Surgery departments has been summarized.

The whole idea of ASR/ISR is that all of us should not 
just remain itinerant members of the institute/medical college. 
We gain knowledge, training, recognition, and our livelihood 
from the institute. In addition to our assigned tasks, we should 
also work to develop and promote healthy and sustainable 
policies and planning throughout the institute for the overall 
benefit of the society. The moot question is… WHAT WE 
GIVE BACK to it and to the society. ASR/USR concept will 
provide the mechanism to do that.
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It has been argued in a recent editorial in the BMJ that recent 
developments in Kashmir may cause problems for welfare 
and healthcare provisions. However, contrary to such claims, 
in my view, the recent political changes are not likely to have 
any effect on the healthcare and well-being of Kashmiris. 
The Indian parliament approved the complete integration of 
Kashmir with rest of India to end 70 years of its alienation from 
the national mainstream. Article 370 of the Indian constitution 
was temporarily installed in 1947, at the ceding of the semi-
autonomous Kashmir state to the Indian Union,1 in order to ensure 
protection of the native population and their Muslim culture, 
similar to a few other Indian states. On the other hand, Article 
370 provided an opportunity to anti-national forces, particularly 
those aligned to the bordering country, for the cultural alienation 
of local people from India. Although the good and bad aspects 
of Article 370 continue to be debated, but the Indian government 
felt the need to resolve the problems caused by such alienation 
of the local people from India, and curb the extent to which this 
fostered groups that resort to terrorism. Most agree that among 
other issues, Article 370 promoted discriminatory practices of 
Muslim men such as annulling marriage by Triple Talaq, money 
laundering by terrorist sympathizers, and inequitable inheritance 
of property by local women married to non-Kashmiri spouses. 
This was due to the inapplicability of Indian secular laws which 
guaranteed women’s rights and allowed for financial audit of 
state expenditures. Nevertheless, regardless of the political 
debate and contrary to the views expressed in BMJ’s editorial7 
in which concerns were raised about deteriorating healthcare 
access, revocation of Article 370 will bring a positive change 
in health infrastructure in Kashmir. The misprojected mental 
health problems are nothing new in Kashmir and are part of 
continued stress faced by local men and women living there.2–4 
The recent constitutional amendment is set to empower 
Kashmir with federally administered free healthcare facilities, 
obviating the need of Kashmiris to travel up to 24 hrs, often 
over mountainous terrain, to seek treatment at the Post Graduate 
Institute of Medical Education and Research, Chandigarh. The 
revoking of Kashmir’s autonomy will ensure equitable access 
to national resources including the free health and wellness 
scheme “Ayushman Bharat,” in tandem with implementation 
of other Indian laws like Right to Information (RTI) and the 
abolition of Triple Talaq. This nationally funded health scheme 
will provide free treatment of up to Rs 500,000 for each 
Kashmiri household, besides access to government wellness 
centers. Because the Indian government has revoked Article 
370, the new position will result in increased investments in 
state’s health infrastructure. As part of the scheme, the wellness 

centers will be built in each district along with more hospitals 
and medical institutes. Hence, there is hope that anxiety 
from cross-border Islamic terrorism and prevailing gender 
discriminatory laws5 will be replaced by progress and peaceful 
co-existence. Therefore, some authors wrongly argue that there 
is atmosphere of uncertainty which may continue to harm the 
patients.6,7 The Indian health and wellness scheme is poised to 
promote mental wellness among Kashmiris in the manner it has 
benefitted the 3.5 million Indians who have already availed of 
this popular scheme. The Kashmir police is geared to ensure 
not only the access to healthcare but also the voting rights of 
the Kashmiri people and affirmative action for other minorities. 
This includes the mental wellness of Pandit communities who 
had undergone ethnic cleansing at the hands of jehadi forces 
and will return back to their abandoned Kashmiri homes. Such 
healthcare model will likely be a role model for the bordering 
Pakistan Occupied Kashmir.8
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The job description of an academic ranges from being an 
educator, mentor, and innovator to a physician or an engineer. 
Most academics do not transcend the boundaries of the 
classroom, lab, or clinic and stay away from contributing 
towards community development activities unless their 
field of research or the professional duty takes them to 
a community or a satellite clinic. The perpetuation of 
dissociation between professional expertise and community 
outreach activities was not realized until recently when the 
honorable PM tried to heighten the civic sense among public 
on October 2, 2014. He role-modelled by taking his broom 
to the Delhi streets and began clearing the litter. Soon other 
senior functionaries followed. He appealed to the public to 
dedicate 2 hours each week towards community sanitation in 
an ‘ice bucket challenge’ fashion, inspiring them to upload 
the ‘before’ and ‘after’ pictures on MyGov.in, Facebook, and 
so on. He obviously didn’t want to specify the academics or 
their Institutions, on whom lay the great responsibility, but 
he did challenge the nine important celebrities exhorting 
them to aim for cleaner India. The Ministry of Science and 
Technology followed the cue and soon came out with a 
circular asking the research institutions to engage in social 
outreach activities. This included teaching kids in socially 
excluded localities. There were no specific official circulars 
imploring the academics to undertake any such activity as it 
was natural to be overwhelmed by the government reminder 
for aesthetic and cleaner environment. However, institutions, 
as per official requirement, secured a formal ‘pledge’ to keep 
the surroundings clean, undertaken through the heads of 
organizations. It was immediately taken up to ground zero by 
the faculty and students of Post Graduate Institute of Medical 
Education and Research. The responsibility they carry 
continues unabated. 4.5 years later, when a research paper on 
the subject was being written, the idea of ‘academic social 
responsibility’ was coined by a senior colleague and coauthor 
so that this activity could inspire others to follow suit as this 
might be helpful in scaling the practice and consequently 
curbing the infections related to the lack of sanitation.

Why Science Educators and Academics 
Can Inspire Community Work

Professionally qualified social workers and other social 
reformers are often seen working with communities. The 
science educators and their students are missing from these 
places, partly because the current research curriculum does 
not include this important element of soft skill development 
and partly because they wear a condescending attitude. 
Since the scientific community is looked upon with awe and 
respect its role modeling in community development, their 
role-modelling can scale up the campaign. The experience 
and eloquence of academics drawn from the Chandigarh 
institution collaborative group, the CRIKC, can be effectively 
used to spearhead the public health outreach campaigns for 
cleaner Chandigarh. This can be done by allocating @2 hrs 
per week for ‘litter pick up’ campaigns, led by supervisors 
and their students. These academics from PGI, Panjab 
University, NIPER, IISER, IITR, CSIO, GMCH, etc., are 
best positioned to educate the street gatherings about the 
importance of hygiene and sanitation, and its link with health 
and diseases by themselves cleaning the area. This can further 
escalate the Clean India campaign. A spirit of academic social 
responsibility can be formally introduced for various PhD 
programs among CRIKC institutes. 

As an example, after the neuroscience professor and his 
students descended on the streets 4.5 years back, people and 
patient’s attendants spontaneously gathered to listen to them 
and to follow them in their weekly litter pick-up activities, 
clicking pictures and at times clearing the litter spread across 
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the campus. The campus used to be replete with mud holes, 
garbage, and scattered plastic bags and plates. In those days, 
there were not many dustbins or signposts in the campus. 
When this group of academics descended on the campus 
streets and wrote to the institute authorities, taking turns for 
leading the campaign, week after week, the litter comprising 
food plates, bidis, and gutkas disappeared from the campus. 
The shiny steel signposts and swanky dustbins replaced them. 
Many research lab heads, students and nursing staff, visiting 
professors, community heroes, and alumni also joined 
the campaign in these intervening 4.5 years. Despite blind 
criticism, coupled with general dislike for litter, the campaign 
continued uninterrupted, without break. By the time the new 
director joined, things were in order—the mud holes had been 
replaced by green lawns, and littered plastic bags by plants, 
flowers, and signposts. The institute was later also recognized 
for championing the cause of cleanliness.

Butterfly Effect

A study by research scholars of Panjab University examined 
the “before” and “after” effects of Clean India activity at PGI. 
Inspired by the regularity of the students and their supervisor 
descending to the campus, week after week, and uploading 
the pictures of activity on MyGov.in, a team from Panjab 
University carried out a masked survey randomly asking the 
laymen in the campus about “who were the people” carrying 
out the litter-pick activity and “what was the impact noticed.” 
They sampled about 100 people and found that there was 
good awareness among patients and their attendants about 
this activity. In a population of migrating patients, sustaining 
the Clean India campaign was more than expected. Slowly, 
the dustbins began to appear next to various rehris (roadside 
stall) outside the campus. Even the place where daily rationing 
of langars (community meal) used to be held wore a cleaner 
look. The area which was full of maggots soon became cleaner 
and hygienic. A large garbage dumping container was also 
installed next to the langar area by the municipal authorities. 
The frequently urinated wall outside PGI’s Gate No. 1 soon 
began to appear cleaner. Subsequently, the vendors moved 
to the adjacent area outside Gate No. 1, accompanied by 
rebuilding of the bus stop to the other side of the road, further 
reducing the litter generated. By this time, a professor of PGI 
had launched a vendor sanitation program. This had a cascade 
effect in the immediate community as the vendors, who had 
moved to the adjacent venue. For some time, they began to 
wear gloves and aprons. 

Change Within

The Clean India campaign brought an invisible 
transformation in the academic life of participants with 

qualitative change in attitude among students and faculty. 
Most students reported a surging feeling of service and a 
growing urge to relate their research work to social benefit. 
Many participants were humbled by the poor who lived on 
the streets. They were able to appreciate the work done by 
ragpickers and speak to street gatherings, inspiring them to 
carry on with a spirit of service and compassion. However, 
a few continued to be condescending and remained irregular 
participants in this voluntary scheme. Others agreed that this 
activity was a great stress buster, especially after a grulling 
lab experiment had failed. Many even brought their family 
members and kids on days that marked 50, 100, 150, 200 
weeks of Clean India activity. They felt that the interaction 
of academics with general public boosted their morale and 
self-confidence, and lent a sense of meaning to life, often 
amiss in academic life. 

Challenges and Future Perspectives

A CRIKC charter for mandating academic social responsibility 
in the research training can enable the institutions to lead the 
public health initiatives. Academics work in groups and their 
students are important members of knowledge generation 
besides driving its translation. The community outreach 
activities provide the necessary substrate for knowledge 
translation for social benefit. As students are creative 
frontrunners of any academic activity, many of them were 
quick to make weekly outreach rosters to bring structure to 
this voluntary activity. A few of them published two editions 
of illustrative comic “Magical Broom” and “Magical Broom 
Returns” that described personal experiences and challenges 
from this activity. The sanitation workers felt elated at seeing 
academics doing their job and appeared more accepted by the 
intellectual class. A few of them found such outreach activity 
imposing and often skipped it and later left the group. Even 
though academics are expected to be cognitively unbiased 
and evidence-based in their approach, a few remained struck 
to a certain ideology subtly justifying nonengagement in the 
litter pick-up campaign. They reasoned that this was the duty 
of sanitation workers and that it affected their research work. 
For them, it was a waste of time (@2hrs/week). For those 
few, this activity had roots in nationalistic or presumably a 
right wing ideology which they did not adhere to. Ironically, 
science fails where outreach begins.
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More than 30,000 people were trained to perform Yoga with 
Indian PM at Capitol Complex of Chandigarh last summer. The 
occasion was, ‘International Yoga Day 2016’ (IYD). They not 
only watched their PM, Mr. Narendra Modi performed Yoga but 
also took his call to translate the Yoga for Diabetes manage-
ment in letter and spirit. On June 21, 2016, the TV channels re-
mained glued to Capitol Complex as Indian PM descended from 
the high security stage, entering a special T shirt camouflaged 
Indo Tibetan Border Police guarded enclosure and began fol-
lowing the Yoga protocol the public suddenly got up to create 
space for him, duly aided by the local Deputy Commissioner. 
The Editor experienced the aura of PM in the same enclosure 
where he performed Yoga with the charismatic Person. PM’s 
announcement of new focus of Yoga from on IYD soon shaped 
the Ministry of AYUSH sponsored Yoga based Niyantrit Mad-
humeh Bharat (NMB) campaign (controlled Diabetic India) 
which has become India’s largest politico-scientific enterprise 
beyond Chandigarh. This discourse was quickly nationalized by 
none other than PM’s Yoga Advisor, Dr H R Nagendra, the Chan-
cellor of Swami Vivekananda Yoga Anusandhan Samsthana 
(SVYASA) and Vice President of Indian Yoga Association (IYA). 
More than 2,000 volunteers, academicians, administrators and 
yoga enthusiasts have joined the 240,000 subject study spread 
across the country. The project aims at investigate the effects 
of Diabetic protocol of Yoga in halting the conversion of pre 
diabetics into Diabetics as well as management of Diabetes in 
general. Scientists and research scholars are upbeat about un-
dertaking world’s biggest study which is statistically powered 
to explore the horizons of Yogic lifestyle through 3 months of 
Yoga intervention in a randomly selected prediabetic and Dia-
betic population of urban and rural India. The protocol of Yoga 
is devised from ancient knowledge of Indian Yogic tradition. 
Many senior Gurus have advanced Yoga based popular spiri-
tual schools being run in the country. In a rare brainstorming 
session in Haridwar, Swami Ramdev was recently elected as 
the President of IYA in a rare display of cooperation between 

the Guru of Art of Living, Sri Sri Ravishankar, Dr H R Nagendra,  
Dr Joshi, Portugal’s Yoga Guru Suryananda Maharaj, Directors 
and representatives of Ministry of AYUSH. This was artfully 
facilitated by the Quality Council of India enthrusted with the 
job. The focus of Yoga on Diabetes has being widely argued as 
part of the larger goal of installing Integrative Medicine in post 
modern India where health care costs are escalating. A spe-
cial commission, called the National Medical Commission, has 
been set by the Govt of India and is all set to replace the archaic 
Medical Council of India. The interdisciplinary commission is 
likely to consider the agenda of Integrative Medicine once the 
bill is passed by the Indian Parliament. The Govt’s goal is to 
provide Quality healthcare at reduced costs by checking out of 
pocket expenses of patients and innovation. For diseases that 
are not curable or non-communicable, Yoga is reemerging as 
the new health mantra and scientists have suddenly become 
overbusy analyzing the new scientific evidence emerging from 
increased funding in Yoga research.

The NMB program has engaged about 1200 Yoga Volun-
teers for Diabetes Management (YVDM) from 380 locations 
in India, spanning about 62 districts from various states of 
India. The Principal Investigator, Dr. R Nagarathna, Direc-
tor of Arogyadham, SVYASA, is coordinating the Ministry of 
AYUSH sponsored Yoga intervention program for Diabetics 
in the country. A special task force consisting of International 
experts, scientists and yoga mastershave drawn up the grand 
plan. They are currently managing the resources and imple-
menting the project in all major locations in the country. An 
urban and a rural location in each district has been identified 
before launching the door to door visits by trained YVDMs. 
The target of screening 1000 individuals for prediabetics and 
diabetics and follow up confirmatory blood tests from each of 
62 districts is already completed. Yoga protocol is being ad-
ministered to prediabetics and diabetics by these new doctors 
(read YVDMs) who are scouting daily attendance diaries for 
documenting compliance. The early morning health mantra 
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is expected to continue for 3 months. The correspondingly  
distant localities in the same District constitute as Yoga  
waitlisted prediabetics/diabetics who might be initiated 
into Yoga at the time of international Yoga day, 2017. Almost 
25–40% of pre-diabetics/diabetics in India have been re-
portedly discovered so far in the study. This is based on sin-
gle page questionnaire adapted to the Indian Diabetes Risk 
Score (IDRS). In an unprecedented citizen driven yoga science 
project, the volunteers were seen carrying measuring tapes, 
weighing scales and Xerox copies of questionnaire, frantically 
knocking at the doors of 240,000 households of India, visiting 
their homes with enthusiasm, filling up forms and sporting 
their informed consents. Whatsapp groups became an instant 
hit among YVDMs and they seamlessly communicated with 
other counterparts across the country, making science fun 
and evidence based in rural India. They shared challenges, ex-
periences, resources and pictures of blood camps that went 
viral on social media. The group leaders are in a hurry trying 
to accomplish the time bound project, regardless of their indi-
vidual assignments and exams because the 3 month yoga in-
tervention will end by June 7. This will ensure that the reports 
from all locations of the country are compiled in time and ana-
lyzed before being presented to the Prime Minister just before 
the International Yoga Day June 21, 2017. Individuals partici-
pating in the project are not only excited about the free blood 
tests but also about becoming a subject that will generate data 
from their regular Yoga practice 3 months hence. Many indi-

viduals in urban localities and some Heads of Departments are  
uneasy about these scientific efforts. Many argue these as ear-
ly signs of conflicts between modern and traditional medicine. 
A large number of population has, however, been identified as 
carrying the risks for Diabetes. One village is reportedto be 
completely diabetic while some villagers have out rightly re-
jected it as unimportant scheme as ‘they had lived their lives 
and would rather die than worry about impending Diabetes’.
Detailed research papers, case reports with exciting details 
are likely to flood the Journals after June 2017. 

Each day, the pre-diabetic and diabetic individuals await 
being contacted by phone calls, SMS messages and Whatsapp 
communication, so that they could assemble at the venue of 
yoga sessions, admiring the tireless efforts of YVDMs. They 
appear impressed by the sheer scale and social impact of the 
project. Each morning, from 5.30–6.30 am people assemble in 
defined venues, in both rural and urban localities of India, to 
learn and practice Diabetic Yoga protocol for 1 hr. The average 
attendance is 80%. The YVDMs are main busy travelling and 
organizing daily morning camps at multiple locations, making 
notes, carrying attendance related paraphernalia from one 
venue to the other so that quality data can be collected, coded 
and analyzed before International Yoga Day 2017.

Reprinted with permission from Karger. 
doi : 10.5214/ans.0972.7531.260201
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ABSTRACT

Background: The state of disarray from unhygienic conditions and excessive litter throughout 
urban highways, alleyways, and byways across rural and urban localities of India is abysmal. Such 
unsanitary conditions impinge upon the future health and welfare of its citizens, tourists and 
economic development.
Purpose: The NRL volunteered PGIMER’s campus hygiene initiative” is a pioneering effort 
spearheaded in compliance with Indian Prime Minister’s call that citizens of India work together 
to establish a cleaner and healthier environment.
Methods: A group of 15 highly motivated students in the Neuroscience Division of the PGIMER, 
worked together vigorously 2 hours a week to affect a cleaner urban environment in the  
city.
Result: The results were national Kayakalp and Skoch award to PGIMER as the cleanest hospital 
in the country, the vendors or patients no longer litter around the campus, the pot holes have 
been converted into greener patches, signs board adorn the campus.
Conclusion: To inspire citizens through faculty- student led sanitation programs.

doi 10.5214/ans.0972.7531.260207

Introduction
India is a country of aspiration with the second largest pop-
ulation in the world. After 71 years of independence, India 
continues to seek solution to sanitation, social, economic and 
ecological issues. On one hand, it has been defined by World 
Bank as the largest population of poor in the world [1], on the 
other hand, it aspires to overtake China as the world’s largest 
economy by the year 2050 [2]. While most of the population 
lives in poverty and cannot afford a sustainable healthcare, 
India is emerging up as an Asian epicentre of medical tour-
ism with advanced, low-cost health care system [3]. The poor 
state of sanitation in the country greatly affects the health of 
its citizens, especially those living in rural locations [4, 5]. The  
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status of sanitation in India has remained highly neglected 
for a prolonged period. Studies carried in India and overseas 
highlight the lack of sanitation as the primary cause responsi-
ble for the increased number of enteric diseases like Cholera, 
Typhoid etc [6, 7]. Appropriate methods need to be adopted as 
prime objectives in the management of sanitation. Sanitation 
refers to domestic and personal hygiene and control over the 
communicable diseases. Preventive health care strategies are 
required to eradicate the existing problems of sanitation in In-
dia which has not been seriously successfully highlighted by 
successive Governments or academicians in the recent past.

According to NSSO survey, less than 32% rural houses 
have their own toilets. They highlight the immense inadequacy  
of sanitation in India. It is believed that around 47% of the 
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total population of India practice open defecation which can 
be the result of poverty and illiteracy [4] and bring the same 
habits when they visit hospitals 88% of diarrheal diseases are 
attributed to unsafe water supply, inadequate sanitation, and 
hygiene. Sanitation interventions including hygiene education 
and correct method of hand washing which can lead to a re-
duction of Diarrhoea cases by up to 45% [4]. It is worthwhile 
to take note of the great awareness campaigns initiated in 
London in the mid-19th century in order to counter unhygien-
ic issues in their country [8]. Our neighbouring Asian country, 
Singapore also took up the challenges of cleanliness in 1968 
when its first Prime Minister of independent Singapore, Mr. 
Lee Kuan Yew, initiated the “Keep Singapore Clean” campaign 
in the island [9]. This was one of the longest campaigns (1968-
1990) in the nation whose visible impact on the immediate 
environment can be seen even today. 

Given the deteriorating situation of the country, the 
newly elected 15th Prime Minister of India, Mr. Narendra 
Modi, on 2nd October 2014, on the occasion of the 145th birth 
centenary celebration of ‘Mahatma Gandhi’ initiated the na-
tionwide Clean India movement under the slogan of “Swachh 
Bharat Abhiyaan (SBA)” [10]. This campaign was a citizen- 
centred public health initiative appealing to the citizens of In-
dia to devote 2 hours per week for litter pickup campaign. SBA 
was, therefore, proposed as the mission towards Clean India 
in order to overcome the ill-effects of unhygienic surround-
ings. A Finance Act 2015 has also recently levied 0.5% Swachh 
Bharat cess on all the taxable items to generate govt funds for 
sustaining this initiative [11].

On the path set up by Government of India, NRL, PGIMER 
decided to contribute to this noble mission. They started ded-
icating 2 hours every week by actively picking up the litter 
around Institute complex. 

Objectives
a)  To Inculcate a sense of social responsibility among the 

trainees and employees by aligning SBA
b)  To inspire citizens through faculty- student led sanitation 

programs.

Why and how it started?
Post Graduate Institute of Medical Education and Research 
(PGIMER) is a tertiary health care centre with about 8500 pa-
tients accompanied by attendants visiting the institute daily. 
Main source of waste generation in institute are OPDs, wards 
and OTs along with general waste from canteens and hostels. 
Besides this, the local voluntary organizations provide free 
food to the poor patients and their attendants outside the main 
gate called Langar that continue to generate additional waste. 
The area outside the main gate is neither taken care by the 
PGIMER nor the municipality of the city and is left unattended. 

Driven by the PM’s appeal and considering the sanita-
tion status around the Institution, the research scholars of 
NRL started this venture on October 2nd 2014. Every Friday, 
after working hours, the volunteers started devoting two 
hours in cleaning up the area inside and outside the institute 
campus. 

Methods

Plan of action
Inspiration

Following the speech of Prime Minister Mr. Narendra Modi 
motivating citizens to initiate SBA @ 2 hours every week, Prof 
AA initiated the program in campus and highlighted the im-
portance of sanitation by role modelling of academics.

Vision/Mission

The mission was to convert PGIMER as a cleanest and the 
most beautiful campus in the entire world by active engage-
ment of faculty and students.

Team coordination

One of the senior faculty members belongs to a family of 
retired paramilitary personnel where cleanliness and dis-
cipline is of paramount importance. This enabled him to 
disseminate the sanitation behaviour among students. This 
also catalysed development of a new social bond between 
students and faculty and mentorship between them has been 
established.

Roster preparation

An activity planner was decided among the volunteers in a 
weekly rotation to take the leadership of that week and pic-
tures, collages and videos of clean India campaign which was 
uploaded after each week’s activity. One more responsibility 
was to challenge other academicians for the clean India cam-
paign. This instilled leadership qualities among the volunteers.

Standard Operating Procedure (SOP)

A SOP was generated based on the weekly activities as well as 
to initiate new volunteers who wanted to join this campaign. 

Activities carried out by the volunteers
Picking up the scattered litter on roads and  
pavements
Volunteers of NRL regularly gathered at a place, each week 
(different from other week), soon after their lab work and 
spent 2 hours cleaning the dirty areas around and picked up 
litter as they walked through a stretch of about 1 km. This has 
continued unabated for past 229 weeks @ 2hrs each week.

Interaction with general public
After the weekly cleaning activity, the volunteers assembled 
to interact with the waiting visitors and patient relatives to 
educate them about the importance of clean surrounding as 
most of the people among them lacked awareness about ben-
efits of proper sanitation (figure 1). They were also taught 
about usefulness of maintaining hand hygiene by relating it 
with communicable diseases. The handouts containing vital 
information were also distributed among the people. 
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Fig. 1: (A) An artist capturing the event on canvas, surrounded by 
interested onlookers. (B) Workers installing large dustbins at the 
Langar area outside institute main gate (C) One of the volunteers 
addressing the gathering explaining the importance of the campaign 
(D) People watching the video clips and cartoons related to the cam-
paign.

Hand washing
The research team laid special focus on hand washing 
technique as it is important in preventing communicable 
diseases [12], as prescribed by World Health Organization 
(WHO) because most of the bystanders were poor, unedu-
cated and uninformed individuals from different states. As 
infection spread through poor hand hygiene, proper hand 
hygiene has potential to save many diseases from spread-
ing and is important technique for disease prevention.  
Volunteers demonstrated the hand washing technique  
(figure 2).

Fig. 2: Different activities to inspire and educate the patients.  
(A) Precaution while coughing and sneezing. (B) Standard Hand Rub 
procedure for hand hygiene. (C) A handout prepared by the volun-
teers to distribute among onlookers.

Pledge

After all the instructions were given, most of the people and 
volunteers gathered together to secure a pledge from onlook-
ers and participants in order to keep the surroundings clean, 
just like they would keep their houses clean. Following the 
pledge, an informal consent was obtained from the team re-
garding wilful participation in the initiative, without any peer 
pressure.

Updating weekly campaign in Swachh Bharat website

All the information regarding SBA was uploaded on the gov-
ernment website www.swachhbharat.mygov.in in a weekly 
manner so that the team’s progress was visible to all and oth-
ers could derive inspiration from it. 

The recent uploaded pictures can be reviewed at 
https://swachhbharat.mygov.in/user/907433

Challenging others to join the campaign

Volunteers also challenged many academicians every week. 
They also inspired common people during their interactions 
to further challenge additional 7-9 individuals such that these 
individuals could challenge another group and so on. As this 
network grew, the awareness of the importance of Cleaner  
India spread rapidly. So far, the volunteers of NRL have chal-
lenged more than 1800 individuals. More than 15,000-20,000 
individuals have been influenced so far through this cam-
paign.

Designing comics and article
Narratives related to sanitation were published in Annals of 
Neurosciences and other Pubmed resources, also profiled in 
the form of an educational comic, 'Magical Broom'. It was pre-
pared for the children to highlight the importance of sanita-
tion. This comic was distributed among kids, showcasing the 
real-life role modelling experience through look-alike charac-
ters. Magical Broom can be openly accessed at www.annalsof-
neurosciences.org. (figure 3)

Fig. 3: Comic “The Magical Broom”, released by Neuroscience Research 
Lab to teach children’s about Swachhta.
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Celebrations during Prime Minister Mr. Narendra 
Modi’s visit
It was a coincidence when the Honourable PM, himself visited  
the Institute for 34th Convocation in 2015. The cleanliness 
drive heightened up to the new level when the local admin-
istration went on a plantation, converting the barren land 
into lush green lawns, painting the outer wall of the Institute 
overwhelming the previously stained marks of urination and 
tobacco masala. The team members were equally thrilled to 
witness the sudden change as the team vowed to sustain the 
“PM effect” in the adopted area around main gate.

Results

Cleaner environment inside and outside the  
Institute
After 4 years of continuous efforts, the visible changes brought 
about in the immediate environment of the Institute has at-
tracted both media and Govt, whether in the form of awards 
or citations. The area outside PGIMER main gate, which was 
adopted by the team, has brought a tremendous transforma-
tion in the level of cleanliness and general orientation of vis-
iting patients who continue to transmit the message among 
themselves. The street vendors show increased responsibility 
towards managing their wastes. 

According to the Peter F Drucker, management is about 
doing the things right and leadership is doing the right things 
[13]. The volunteers with the help of local people have shifted  
the Langar area to the concrete pavement so it is cleaned 
easily after distribution of meals. This one policy has shown 
a broad transformation and has been very effective in regulat-
ing the generation of waste.

Managing the patient population is the most challenging 
job, due to their short and periodic presence in the Institute for 
treatment. Therefore, educating and inspiring them towards 
sustained cleanliness and improved sanitation appears to be 
short-lived because the patients change over time. However, 
due to continuous weekly effort by the team, there is increased 
awareness and in maintaining cleanliness in the area. It is per-
tinent to mention here that due to the effectiveness of the cam-
paign the Institute administration also played an important 
role in changing the landscape of the area over time. (figure 4)

Fig. 4: Activities done in various weeks.

Sensitizing the Administration
During the entire period of the campaign, an effort was also 
made to sensitize the PGIMER administration so that the in-
creased state of cleanliness could be highlighted within the 
campus. Letters were written to the Director, Chief Security 
Officer, Municipal Commissioner and Sanitation Department 
of PGIMER appraising of the situation. This led to the instal-
lation of several dustbins in various pockets of PGIMER such 
as the Upper Cafeteria lawn, Auditorium lawn, Coffee Shop, 
Parking areas adjacent to Research Blocks. Sanitation staff 
was deputed to clean the glass windows of Research Blocks 
and at times their sanitation team also joined the SB cam-
paign, accompanied by other students and faculty members. 
‘Rain Basera’ (night shelters) were also erected by the ad-
ministration in order to accommodate patient’s relatives who 
would otherwise squat and urinate on the open ground and 
litter in the adjoining lawns. 

As a result of the efforts, a mobile public toilet has been 
installed (figure 5). Additionally, the team offered to help the 
Dept. to manage their staff and their duties, their priorities, 
and most importantly their accountability to the work they 
were performing. Last but not the least, Ministry of Health and 
Family Welfare instituted the award which was bagged by PGI 
as the cleanest Hospital of India Awards: The Quality Council 
of India and the SKOCH awards were given to NRL in appreci-
ation of the social outreach done by the team. On 15th October,  
2017, the volunteers of NRL received “Ideas for Bharat Nir-
man” award under the category “Behavioral Change”, at 3rd 
India International science Festival (IISF 2017). 

Fig. 5: Showing the instillation of mobile toilet by the city adminis-
tration.

The Social outreach narrative
The second most important aspect of this campaign was to 
create awareness among common men visiting the Institute 
or among those working there. Increment changes in the sani-
tation behaviour of vendors, who were initially uncooperative 
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CSR is a business model that ensures sustainable busi-
ness development by delivering benefits such as economic, 
social and environmental to stake holders. Similar to CSR, the 
academicians (scholars/students) ought to have a social re-
sponsibility and give back to the society [19]. NRL volunteers 
showed that ‘gloves’ in the hands of students are meant not 
only for experiments and surgeries but also for picking up 
waste as a social responsibility. Thus, they tried to establish 
a concept of Academic Social Responsibility (ASR) for serving 
the society [20], and developing a better and beautiful India 
by creating role models among the academicians.

Discussion
The activity of cleaning and collecting the garbage has often 
helped to sensitize the people about health and hygiene. Im-
proved sanitation has pronounced effect on people’s health 
and wealth. Sanitation is un-ignorable fact that not only saves 
lives but it is also associated with economic growth [21].

The NRL team set an example for their immediate locality  
by sustaining the program for more than 4 years, the longest 
social work ever taken up by any scientific community in the 
city. The volunteers continue to participate in the campaign 
creating awareness about Hand washing technique, coughing 
methods, educating the patients and bystanders about how 
infection originates and how it can be prevented by simple 
hand hygiene Interaction with people also bridged the chasm 
that exists between the scientists and the society. Spreading 
awareness among citizens requires sustained effort. This is 
even more challenging for a country with 1.25 billion people, 
majority of whom are uneducated and poor and live in un-
hygienic surroundings. This necessitates an effort which is  

with this team, could be seen integrating with the campaign, 
showing a sense of responsibility to protect the adopted area 
as their own. The experience of participating in the SBA was 
a unique experience to all the volunteers because they drew 
a lot of attention from the staff, friends and strangers alike 
whom they encountered on the streets. Every time the strang-
ers captured the photos and videos of the team of volunteers 
and glorified their efforts with a promise to replicate the same 
in their villages and cities. The growing cleanliness in patient 
area catalyzed and motivated the volunteers further and 
they were encouraged to continue the Abhiyaan, widening its 
scope and impact. 

Pilot evaluation shows promising outcome
It is usually difficult to sustain any changes imposed on  
people [14]. The results of an independent survey carried out 
by research group from Panjab University were shared with 
NRL volunteer’s team of PGIMER. This included 91 subjects 
and showed that 42% were aware of Clean India Campaign 
even though there is a dynamic population of people from 
four states. Using theory of diffusion model [15, 16], we have 
illustrated (figure 6) the change that brought about by NRL 
volunteers in the society. The bell-shaped graph shows the 
population and the blue colour which represents the aware-
ness created. 

Introducing Academic Social Responsibility (ASR)
On the line of Corporate Social Responsibility (CSR), [17, 18] 
the author team under the leadership of Prof. AA conceived 
the idea of Academic Social Responsibility (ASR).

Fig. 6: Representing the response of SBA through theory of diffusion model.
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locally addressed in all Institutions. Strict Laws and rules can 
add some impact to the cleanliness campaign because the 
enforcement of workmanship by street sanitation employees 
can ensure complete compliance to the job at hand. A study 
conducted among the residents of hygiene and sanitation 
practices in Thailand, Ethiopia and Kenya showed that con-
tinuous health education has failed in bringing the change in 
the practices of the households [22]. Unlike propagating only 
health education the volunteers themselves worked on the 
ground around the campus along with creating awareness of 
sanitation and hygiene which has made a stronger impact.

House wives and mothers are the primary teachers of 
the children and lead the practices of the entire house. A study 
conducted in the rural West Bengal has focused on the behav-
iors of the unsafe disposal of child faeces showed a prevalence 
of 72.4% [23]. An initiative like the one from the PGI show-
casing a behavioral change that can be brought among moth-
ers during their hospital stay which can bring change in the 
community. The change of bringing out the research scholars 
and the doctors from the closed environments or laboratories 
to the on-ground was quite effective. They were successful 
in instilling a civic responsibility among the public. This also 
decreased the superior and inferior concept between the ed-
ucated and uneducated sectors of society which is quite prev-
alent in India.

A study from the villages of Uttar Pradesh and Madhya 
Pradesh shows that 76% are unaware of SBA and its implica-
tions [24]. PGI provides care to around 8500 people per day 
who comes from various regions of the India. Being a govern-
ment institution and its cost-effective treatments, it accom-
modates mostly the rural population; awareness and inculca-
tion of sanitation importance would be a little easier which 
makes it more sustainable because of its extensive outreach. 
This approach can also be replicated in schools. It is easy to 
train the teachers to emphasize cleanliness among school go-
ing kids. It could be incorporated as a practical activity with 
credits for kids. 

According to Union budget, 2017 which states, 60% of 
sanitation coverage has been improved in the rural India [25].
To reach out to rest of the India, NRL volunteers would sug-
gest taking the NRL volunteered PGI initiative as a working 
model for the sanitation awareness by the government and 
implementing in all the educational institutions (Medical or 
otherwise). 

Challenges during the Journey of Swachh Bharat 
Abhiyan
Many challenges were faced by the team of volunteers who 
led the Clean India activity spreading awareness. With the as-
sistance of sanitation Department, the major areas of activity 
were identified where garbage was generated and remained 
unattended. The volunteer team started randomly cleaning 
the area around the institution and finally adopted the area 
outside PGIMER main gate (and vowed to transform that unhy-
gienic entrance of PGIMER into a defecation free entrance). The  

activity became more and more organised with regular ad-
herence to rosters. The campaign has been criticised by many 
academic intellectuals within the Institution suspecting the 
motive behind this but the response was spontaneous: “Jab 
jago tabhi savera” (it̕s never too late) confessing that the in-
spiration came from the honourable Prime Minister’s Oct 2, 
2014 speech. 

Conclusion
This program is unique, novel and rarely seen especially in 
institutional setting which is acting as catalyst for the pro-
moting better health care delivery which can be seen by the 
improvement in roadsides, lawns, parking lots appear cleaner  
than before, the pot holes have been converted into green 
patches; the site of paper plates, thrown away by the patients, 
have been replaced by signboards. This gave a tremendous 
sense of achievement and immensely satisfying experience 
among the NRL volunteers.

Such an effort could be emulated by other Institutions 
in India and other African or Asian countries where similar 
conditions exist. The knowledge, expertise and management 
skills of the faculty have not been adequately exploited in this 
direction so far.
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The Indian health knowledge generation programs and pol-
icies are dominated by studies initiated either by the scien-
tists, Physicians or the funding agencies and often remain 
limited to labs. Recently, the Indian PM reset this method-
ological approach by himself prioritizing evidence based  
approach to wellness over the pharma driven health research. 
On the 2nd International Yoga Day, he publically role mod-
elled for the Common Yoga Protocol developed by Ministry 
of AYUSH (Ayurveda, Yoga, Unani, Sidha and Homeopathy), 
along with 50,000 local Yoga enthusiasts. This was widely 
televised in the country. He also appealed to the health poli-
cy makers to study if Yoga based intervention can prevent 
the increasing cost and disease burden of Diabetes. The India  
Yoga Association (IYA) quickly took cue from this appeal 
and formulated a customized Diabetic Yoga Protocol (DYP) 
as population based intervention plan, promptly funded by 
the Ministry of AYUSH. The said protocol was evolved by the 
eminent Yoga scholars from various schools, for primary 
prevention of Diabetes. It included 1 hour of daily exercises 
which included specific postures, breathing and meditation 
techniques which could be beneficial for alleviating muscle 
resistance to insulin and prevention of stress. The accept-
ability and cost effectiveness of Yoga in Indian health scenar-
io was the basis for IYA to swiftly recruit about 1200 Yoga 
practitioners, rechristened as Yoga Volunteers for Diabetes 
Management (YVDM). The national survey for prevalence of 
old and new Diabetics was completed by the trained YVDMs 
within a record time of 2 months, surpassing the earlier  
national effort which had taken 7 years. The entire lifestyle in-
tervention project was executed within 10 months with alacrity 
and enthusiasm of YVDMs. About 2, 40,000 individuals across 
64 Indian districts were screened through house to house visits 
in anticipation of the statistical sample of 24,000 Pre-diabetics 
and Diabetics. This was based on Indian Diabetes Risk Score 
(IDRS), conversion rate and incidence of disease. The resulting 
pre-diabetics were enrolled nationwide in the study and were 
physically monitored continuously for compliance to DYP for 

3 months for any possible halt of conversion of Pre-diabetes 
into Diabetes. This was analyzed by blood sampling, stress 
and  demographic questionnaire pre and post DYP interven-
tion. The Yoga academics are upbeat at the prospect of pub-
lishing the outcome of intervention of Yoga protocol as well as 
awareness generated in the process. For this a randomization 
methodology consisting of two locations in each village and a 
city of a district were randomly selected, with each alternative 
location, separated by 6 kms, serving as waitlisted control for 
Yoga intervention. The execution of the project was aided by IT 
professionals who developed Apps for collection and collation 
of data from subjects who underwent 3 months of Yoga. The 
Senior Research Fellows who coordinated the YVDMs through 
free whatsapp, also evaluated stress before and after 3 months, 
and additionally, collected information about substance abuse, 
BMI and disenchantment with use of medicines. The trial was 
registered in the Clinical Trial Registry of India.

The stupendous success of the deployment of non- 
governmental, non-medical human resources, their training 
and the intervention of the yoga module, in such a short time, 
bears testimony to political expediency and quality assur-
ance in installing Integrative Medicine in India. Preliminary 
results have revealed the efficacy of the customized protocol 
in halting conversion of pre-Diabetics into Diabetics. Much 
like China, India needs to overcome the reluctance shown by 
successive Govts in integrating modern medicine with popu-
lar traditional approaches. The quality of methodology also 
promises brighter prospects for implementation of ‘Ayushman 
Bharat’, the flagship program of Govt of India aimed to provide 
record health insurance cover to about 500 million poor In-
dians. Despite growing resistance of Indian Medical Associa-
tion to integrate traditional medicine with modern medicine, 
Govt appears unfazed not only in promoting wellness centers 
across the country but also in consolidating Yoga skills through 
popular accreditation system for quality Yoga intervention. 

doi : 10.5214/ans.0972.7531.260102

47

http://crossmark.crossref.org/dialog/?doi=10.5214%2Fans.0972.7531.260102&domain=pdf&date_stamp=2019-01-01


www.annalsofneurosciences.org	 ANNALS	OF	NEUROSCIENCES VOLUME 26 NUMBER	1 JANUARY	2019

37
AANNNNAALLSS
REVIEW

Development and implementation of ZED-YOG quality module: 
Niyantrita Madhumeha Bharata skill development initiatives
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ABSTRACT

Background: Government initiatives and schemes for global healthcare improvement require 
efficient implementation which can transform the quality standards. We redefined the purview 
of Good Laboratory Practices (GLP) in the basic research investigations in order to create a 
benchmark of quality standards for conducting translational research. 
Methods: We propose Zero effect-Zero defect Youth Oriented GLP (ZED-YOG) as a management 
tool for funding agencies to monitor data generated in labs funded by them. 
Summary: This strategy can not only promote enhanced data scrutiny, validation but also 
health awareness. 
Key message: YOG will ensure the communication of audited research data generated from 
publically funded national agencies 
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Introduction

In the twenty-first century, the global healthcare manage-
ment has been transformed through policy reforms and 
innovative technological interventions. A qualitative and 
quantitative assessment of clinical research and laborato-
ry settings is crucial as their decisions influence the critical 
care of patients. Data fabrication, falsification of research 
data, authorship disputes are among the prime cause of re-
search misconduct reported throughout the world, not only 
in biological sciences but also in other scientific disciplines 
[1]. Human errors have brought down million dollar Mars 
mission in the past as a result of failure in checks and reg-
ulations [2]. Similarly, recent stem cell research related in-
cidents of misconduct have contributed to a change in soci-
ety’s opinion regarding science and its harmful effects. This 
necessitates applicability of quality module and quality as-
surance in order to ensure the credibility of processes, ser-
vices, management, research and health care. Similarly, es-
tablishing the quality driven research facilities will ensure a 
competitive translational research among faculty driven re-
search projects [3]. Various institutions have implemented 
or mandated one or other regulatory norms including Good 
Laboratory Practices (GLP), International Organization for 
Standardization (ISO), National Accreditation Board for 
Testing and Calibration (NABL), National Accreditation 
Board for Hospitals & Healthcare Providers (NABH) etc. for 
specific healthcare sectors. However, there are no manda-
tory policies for implementation of quality standards in the 

basic research as well as national public health initiatives 
for improved public health and research practices. 

GLP was developed by Organisation for Economic 
Co-operation and Development (OECD) to regulate clinical 
trial and pharmaceutical studies but not the basic research. 
The Neuroscience Research Lab (NRL), PGIMER, Chandigarh, 
India transformed the quality management system to regulate 
the basic research laboratory based on requirements of day 
to day research conducts. Therefore, GLP was introduced in 
2008 for creating a scaffold for quality management. GLP was 
later redefined by this group for implementation in the basic 
research investigations without diluting the core principles of 
GLP or research. It fulfilled the needs of research functioning 
as well as the needs of research personnel for their profes-
sional and personal development alike.

In the under-developed and developing countries, var-
ious government flagship initiatives have been launched but 
systems of data monitoring is lacking. There is also dearth of 
compliance to quality standards in the public funded govern-
ment initiatives involving massive human research and epi-
demiological data. The major two national initiatives focusing 
global health were International Yoga day (Global wellness) 
and Niyantrita Madhumeha Bharat (Diabetes control move-
ment).  Another national initiative, Zero effect zero defect 
(ZED) was a recent implementation of Government of India 
which focuses on error free manufacturing capabilities with 
minimal environmental impact. ZED was proposed as the 
effective to change the dynamics of economy by focusing on 
manufacturing as an engine to sustained growth. 
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We, therefore, sought to acquire processes involved in 
implementing ZED scheme with integration towards Quality 
driven skill development and empowerment of youth in the 
Government of India’s (GOI) yoga-based intervention initia-
tives. We propose the term ZED-YOG (Zero effect zero defect 
-Youth Oriented GLP) which inspires propagation of the inte-
gration of youth driven implementation of quality standards 
in the management of these government programmes by 
mandatory integration of Yoga research activities in offices 
and healthcare organizations.

We discuss our effort to align the Government of India’s 
initiatives with existing quality management research systems 
in order to provide an organized and successful outcome of the 
initiatives. Government of India has launched three significant 
initiatives which were implemented to transform the gamut of 
Health and manufacturing sectors in India. We mobilized and 
channelized the youth to complete two mega programs of GOI 
through ideologically similar ZED programme. This has been 
accomplished through existing GLP module of the NRL, impor-
tantly, by training more than 100 student in this maiden effort. 
These students were trained by the experienced lab personnel 
with expressed purpose of skill and leadership development. 
We emphasized the documentation of minimal error rate, 
penetrence of standardized yoga protocols in work place, pe-
riodic monitoring through digitization efforts defined as zero 
defect. In line with ZED effect in the “Make in INDIA” concept 
of manufacturing sector, the research sector could also be driv-
en by ZED policy. Simultaneously, NRL’s community outreach 
programme, encouraged by Government’s Swachh Bharat 
Abhiyan (cleanliness drive) was also linked to the camps. Yoga 
camp activities were followed by Swachh Bharat activity at the 
camp site. We define this to be “Zero Effect” as the biomedical 
waste generated at camp sites is safely disposed according to 
the standard biomedical waste segregation protocol. 

Prime Minister of India, Narendra Modi asked the world 
leaders to adopt an International Yoga Day, emphasising 
changing lifestyle as means to lead healthy life advocating 
policies for climate change. Addressing the 193-member UN 
General Assembly in United Nations, Prime Minister Modi 
said “Let us work towards adopting an International Yoga 
Day,” Noting that Yoga is “an invaluable gift of our ancient tra-
dition”, he said: “It is not about exercise but to discover the 
sense of oneness with yourself, the world and the nature.” 
“Yoga embodies unity of mind and body; thought and action; 
restraint and fulfilment; harmony between man and nature; 
a holistic approach to health and well being,” he said, adding 
“By changing our lifestyle and creating consciousness, it can 
help us deal with climate change.” During the 2nd International 
day of yoga (21st June 2016) held at Chandigarh, The Indian 
Prime Minister gave a clarion call to all Yoga institutions to fo-
cus this year, on taking up several programs to promote yoga 
for Diabetes. NRL took to the call and analysed the effects of 
Yoga protocol on biochemical, anthropometric and molecular 
changes in persons practising Yoga, and integrating it with 
ongoing research projects. Niyantrita Madhumeha Bharata 

(NMB) is an ambitious national project for controlling Dia-
betes through yoga intervention. National Diabetes Control 
Program (NDCP) routed through Central Council of Research 
in Yoga and Naturopathy, New Delhi, and implemented by the 
Indian Yoga Association (IYA) (IYA is an association that has 
members from all major traditional yoga paramparas of the 
country). NRL took up the project and has analysed the re-
sults from the 3-month intervention on prediabetic and dia-
betics screened from house to house survey in North India. 

This paper discusses the methodology adopted to 
carry out the NMB programme to enhance the credibility, 
back-traceability of the data obtained from a facility follow-
ing GLP quality module. We integrated two different concepts 
ZED and YOG (Youth Oriented GLP) for seamless implementa-
tion of the abovesaid program.

Methods
Yoga protocol for NMB

Quality Council of India, in coordination with AYUSH, Govern-
ment of India, developed yoga protocol for pan-India diabetes 
control. More than 9000 individuals were selected pan-India 
for participation based on the IDRS score. We focused on North 
Indian region (Chandigarh) for implementing NMB initiative.

Orientation to Yoga Instructors

Orientation classes were provided to all Yoga volunteers for 
diabetes management (YVDMs) regarding the NMB program 
and different phases of entire regimen. Methods of adminis-
tering the questionnaire were explained along with demon-
stration of measurements of anthropometric variables and 
precautions. Orientation class regarding hands on training 
of screening procedures with mock drill of screening session 
was carried out. 

YOG (Youth Oriented GLP) Module

Basic research investigations and procedures are dynamic in 
nature and need several rounds of modifications. Therefore, 
sustainability of the module was maintained by continuously 
improving this module through student-oriented protocols. 
One of our improvisations was to regulate and improve the 
functioning of basic research investigations through digital 
processes. We digitalised the procedures for GLP compli-
ance, human resource skill development, environment safe-
ty, Intelligence, Emotional, Spiritual Quotient (IQ/EQ/SQ) of  
researchers, communication skill development, Security of 
research data and premises, economic viability and produc-
tivity which were helpful to formulate new policy changes for 
better regulations in this field.

Methods of Identifications of the Problem

The responsibilities for all the activities such as policy mak-
ing, administrative, documentation and testing etc. were dis-
tributed among the staff. The problems in all respects were 
identified by the concerned staff in that activity and document 
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in the deviation sheet. It was ensured that the Study Direc-
tor was kept informed and the concerned steps were taken to 
implememnt data capturing sheets called the Data Recording 
Sheets (DRS). There was a three tier Problem Identification 
System involved in the study, at each level of staff personnel: 

• Study Director 
• QA Personnel 
• Technical Staff/ In-life observer 

Policy 

Measures for corrective actions were formulated when non-
conforming work or departures from policies and proce-
dures in the management system or technical operations 
were identified. Responsibilities for the actions were cen-
tred around the in-life observer who was responsible for 
maintenance, calibration, breakdown reporting/documen-
tation for individual instruments. For procedural/techni-
cal errors, the experimenter was responsible for reporting  

and documentation. The QA personnel reported this to the 
Management and any deviation or amendments in the proto-
cols was finalized after thorough discussion between experi-
menter, QA personnel and the Management.

Adherence of national initiatives to the Quality 
module in NRL as “Zero defect Policy”

Master Schedule
Each research staff mandatorily proposed a weekly plan of the 
work to be completed in a month to plan the entire month. Mas-
ter schedule was to be submitted to Quality Assurance (QA) cell 
before the beginning of the month. Master schedule of NMB 
camps were also prepared as per Figure 1. QA reviewed the 
progress of the research and technical staff at the end of the 
month through one to one interaction. Students prepared a draft 
in the Microsoft word document and mailed it to the Quality As-
surance personnel to reduce the paper work. Master schedules 
were kept in a format by QA personnel in an electronic format.

Fig. 1: Master Schedule of date wise NMB Camps.

Standard Operating Procedures (SOPs)

Experimental and administrative procedures performed in 
the laboratory adhered to the corresponding SOPs in order to 
streamline lab experiments and related procedures including 

purchase procedures, cleanliness drive, publication of Annals 
of Neurosciences (PubMed indexed Journal published from 
the lab), project writing, grant writing, thesis writing etc. 

Using similar quality modules, SOPs were developed to 
streamline entire NMB yoga camps as explained in Figure 2.
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Fig. 2: Standard Operating Protocol of NMB camp.

Data Recording sheet (DRS)

To minimize the procedural errors, DRS were formulated 
along with SOPs for the real time monitoring. This was pre-
pared in consultation with Study director and consisted of 
the columns for identification of SOP, along-with control of 
the document through Quality Assurance (QA) cell. DRS was 
issued only at the time of conducting the experiment and 
re-submitted to the QA after attestation from the Study Direc-
tor. Data recording sheets were followed in all procedures of 
NMB data analysis.

Quality Assurance Review

Independent review of infrastructure and facility-based 
QA audit was carried out once in a month. Study based QA  

review encompassed the review of the work planned by 
the research scholars as per their master schedule. Devia-
tions from the master schedule were documented and car-
ried forward for the next month. Independent verification 
of experiments was carried out to check the compliance to 
SOP. QA review sheets were prepared in the Microsoft word  
document.

Log Sheet and Log Books

The log sheets and log books maintained for the entire chem-
ical, refrigerated reagents and all sophisticated instruments 
are used for documenting usage. These are useful for trouble-
shooting not only the technical problems but also in ensuing 
timely re-ordering reagents.
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Checklist Based Management
Checklists were developed to ensure the completeness of the 
task assigned to students which compensate for the human 
limitations. Checklists were formulated for all the academic 
or administrative lab procedures including, synopsis prepa-
ration and its approval through Dean Doctoral Committee 
(DDC), presentation of the progress of research through 
Doctoral Committee (DC), PhD viva, grant writing, seminar 
presentation, human and animal ethical clearance, visa appli-
cation for travelling for conferences, manuscript writing etc. 
Checklists were stored in the common domain of the lab net-
working system. Thus, it could be used among the closed user 
group for guidance without having the need to approach a 
senior/Study Director. This created a system dependent guid-
ance system for the trainees for implementation with respect 
to NMB project execution. 

VPN based servers for digital data  
accessibility and storage

Server based virtual private network (VPN) in the secured 
network is installed in the Neuroscience Research Lab for the 
storage, security and remote accessibility of research data. 
Usually, in industries or IT sectors the server-based access 
and storage are available; however, introducing it to basic  
research facility in a Medical Institute is challenging. The serv-
er spaces were utilized to import the data obtained from NMB 
camps. Server domain was allocated to each student and staff 
to store the confidential research data. Only study director 
was authorised to access all domains. Besides having per-
sonal drive, every computer was allocated with official user 
domain among closed user group where research data is fed 
in the form of SOP, DRS and master schedule. This domain rep-
resented a personal and common drive in which research data 
could be accessed in a secure fashion by the study director in 
order to restrict the access of intellectual property and com-
mon administrative procedures, respectively. Network secu-
rity system, through firewall, was created as a barrier across 
internal network. Another network was geared up to provide 
security of confidential research data that protects the server 
against various threats from public networks. Remote access 
through virtual private network provided secured access to 
data from anywhere through internet and ensured safety of 
lab assets by real time surveillance.

Real Time Monitoring (CCTV)

NRL was kept under the surveillance of CCTV camera and real 
time monitoring was enabled through VPN system. It acted as 
a deterrent for any unforeseen security lapse thus it also pro-
vided a secure environment to the female members of the lab 
and monitoring of the research activity in lab.

Master Coding of Individuals And Samples

Participants were provided a unique code according to the 
ongoing GLP led quality management system of NRL. This 
maintained confidentiality of participants, data blinding and 

management of the crowd. Samples obtained were coded for 
blinding and kept according to the existing quality standards. 
Data was digitised through new team under the supervision 
of experienced personnel.

Personal Discussion and Lab Meeting

A day was allocated to every student for personal discussions 
regarding the research problems, progress and purchases 
with the study director. Every experimental and purchase 
procedure was structured into indent, benchmark checking, 
and assessment of log sheets maintained to see the previous 
purchase.

Administrative documents

(Log books, Log sheets, Inventory sheets, temperature 
sheets)

Inventory Sheets and Master inventory

Lab reagents, Kits and glassware were kept in various shelves 
and refrigerators. These inventories and their management 
were distributed among students who looked after the ex-
change of material. Inventories were submitted monthly to 
QA, who prepared a master inventory. Master inventory was 
used to check the location and available stock of any chemical 
or kits. Quarterly, the hardcopy of the inventory sheets was 
updated with freshly updated quantity of the stock. To reduce 
the paper burden on this task, the quarterly review of inven-
tory was carried out and electronic records of the inventories 
were sent by the students to the QA and Master inventory was 
maintained by the QA personnel.

Zero Effect Supporting Initiatives
Bio Medical Waste Management

Rigorous biomedical waste management training was provid-
ed to the students with periodic orientations to the trainees. 
Biomedical waste was segregated in four different polybags. 
Black containers were used for general waste, Yellow contain-
ers for soiled infected waste, Blue containers involved sharps 
and red containers included plastic wastes. 

Printer/Paper Usage

Printers were linked to each computer/Laptop in the NRL. 
Printer log was monitored for each research personnel in or-
der to save resources. 

Swachha Bharat Abhiyaan (Clean India Mission)

Zero effect programme was also encouraged by Swachha 
Bharat Abhiyaan (SB) led by Neuroscience Research Lab. 
Volunteers from the NRL devoted two hours each week 
for continuation of cleanliness drive continuously for 203 
weeks till date. The activities were also submitted to gov-
ernment portal Mygov.in and propagated through Facebook 
and WhatsApp groups. Government officials from scientific,  
academic and social backgrounds were mailed and chal-
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lenged to propagate the cleanliness drive further in an ice 
bucket challenge mode.

Educational Programmes

Scientific symposiums were carried out to disseminate the 
importance and challenges in implementing quality stan-
dards. Research projects and thesis works were connected 
to quality assurance programme in order to orient the re-
searchers about implementation of quality standards. These 
trained researchers further oriented the yoga teachers and 
volunteers of NMB national initiative for integration of qual-
ity parameters in the execution of NMB. Researchers were 
oriented to adopt the quality parameters from experts in the 
field.

Validation of NMB Data

Entire set of NMB documents and data were validated by 
trained personnel. Each participant was telephonically identi-
fied, excel files were cross checked for manual errors in digital 
entries and the statistical data was also validated by an inde-
pendent investigator. 

Results
In 2014, Quality Council of India (QCI), recognized NRL for  
D. L. Shah National award for “Redefining Quality standards 
in basic research investigations by broadening the pur-
view of Good Laboratory Practices (GLP)” under research  

category. In 2016, Quality council of India again recognized 
this effort and awarded the NRL for “Digital Research Lab 
for Enhancing Capability: Towards Skill Development and 
Community Outreach”. For the first time, this award was 
constituted to create a special category to accommodate the 
unique initiative. 

Financial and tangible benefits of the  
quality module

The research chemicals upto the scale of microlitres were la-
boriously documented for as per daily use. Purchasing time 
was streamlined through availability of chemicals and corre-
spondingly documented in the log sheets. Experiment wise 
documentations ensured auditability of experiments. Digi-
tal scrutiny encouraged improvements in the purchase and  
accounting procedures. Intra and Inter laboratory auditing of 
various grants were carried out to ensure auditability.  

Storage and Security of the research Data 

Large data saving capacity makes this server unique in the ba-
sic research settings. Server automatically updates the storage 
capacity after one year. Thus, the data can be extracted from 
the server within this time-frame. Server is also used as a data 
backup device. The security of crucial research data, which is 
a requirement in the basic research settings, is stored under 
the control of firewall which disables any possible hackers ef-
ficiently. Network layout plan is described in figure 3.

Fig. 3: VPN based Network layout plan.

The Server based networking system encourages con-
trolled utilization of papers as it keeps the log of printer usage 
for each personnel. In this way the system is kept environ-

ment friendly as it is important in the smooth functioning and 
saves time. NRL became the first entity to finish 100 hours 
of SB in India. It trained youth to participate in the “Swachha 
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Fig. 4: Benefits of ZED-YOG quality module.

Bharat Activities” through the camps NMB and Internation-
al Yoga Day. After each of such camps, the completion youth 
driven Swachhata Abhiyaan were carried out for orientation 
of staff towards ZED-YOG.

NRL Social networking

NRL team enhanced its efficiency through WhatsApp group 
chats. Professional guidance’s, suggestions, sharing ideas and 
instructions were facilitated through the WhatsApp group. It re-
duced the communication gap between the study director and 
other research staff. NRL’s activities, achievements, future pro-
grammes are projected through a separate Facebook page. Im-
plementation of quality module has increased the credibility of 
data published through the scientific fraternity.  Benefits of such 
quality module in various research areas is depicted in Figure 4.

coordination with the study director, using the combination of 
SOPs, DRSs and master schedule applicable for various research 
projects. The Quality Assurance (QA) unit in NRL conducts peri-
odical audit of the progress, compliance and reproducibility of 
experiments. The data generated filed in a defined format using 
a mandatory raw book, master code, calibrated instruments 
(with IQ, OQ, PQ), log sheets with continuously regulated infra-
structure and room environment provides the necessary back 
up for data retrieval. The data and samples which are archived 
in defined shelves or freezers, as the case may be, can be seam-
lessly used for future experiments saving precious resources. 
The current system is rare in any research settings specifically 
in the medical institutions. In view of the increasing govern-
ment participation for global health programs, the implemen-
tation, backed by quality standards, is necessary. Ideological 
integration of governments quality module, ZED and our youth 
oriented GLP (YOG), provides a robust organizational system 
for success of science policy implementations in govt funded 
research labs. Manufacturing & Design capabilities, Quality/En-
vironment/Safety assurance systems, People development and 
engagement systems, Standardization and measurement sys-
tems for quality and environment, Learning and improvement 
systems, Legal compliances are the key features of ZED which 
are being integrated with the GLP core principles. 

SOPs facilitate the robustness of the system and enhanc-
es productivity of students and staffs thus reducing the scope 
of errors. It also results in internalising the quality principles 
in the youth. More than 100 volunteers working in various 
streams have been trained to work in a ZED-YOG fashion by 
adapting the NRL module of GLP and minimizing medical 
waste through Swachha Bharat Activity. The scientific analy-
sis of the samples obtained from International Yoga Day (IYD) 
and Niyantrita Madhumeha Bharata Abhiyaan (NMB) camps 
were similarly evaluateds according to the existing quality 
management system developed by NRL. Successful imple-
mentation of government programmes such as IYD and NMB 
camps generated crucial authenticated data backed by Quality 
standards thus, necessitating implementation of quality stan-
dards in all government programs. 

Conclusion
Modified GLP module has been found to be effective to safeguard 
the accountability, back traceability of the research data and 
management of human resources. NRL strives to create a mod-
ule which can be emulate by other basic research facilities in 
India. New policies can be formulated for the basic research set-
tings using the quality module. ZED-YOG has capacity to develop 
a new generation of basic scientists striving towards quality-ori-
ented environment with effective research output.  The national 
initiatives with focus on global health research standards can 
consider adopting the ZED-YOG protocol in their work places. 
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Discussion
The student/youth driven GLP module enhanced the repro-
ducibility of data and error reporting of research data and in-
ternalised the quality system in research practices, thereby fa-
cilitating a higher sincerity of purpose for research in Medical 
Institutes in India (paper in communication). It also sought 
to bridge the credibility chasm that exists between data gen-
erated from India and that from the West, because of which 
the best research from India is rarely published in top Jour-
nals. The implementation of this module has led to enhanced 
visibility in the research. Research papers written from NRL 
provide sufficient data which shows that this quality module 
has improved the quality of data generated [4–6]. 

The redefined GLP system encourages goal driven,  
self proposed monthly master schedule map of activities in 

54



ANNALS OF NEUROSCIENCES VOLUME 26 NUMBER 1 JANUARY 2019 www.annalsofneurosciences.org

44
AANNNNAALLSS
REVIEW
AANNNNAALLSS
REVIEW

Source of funding
No specific funding

Conflict of interest
Authors don’t have any conflicts to declare

Received Date : 18-10-18; Revised Date : 03-03-19;  
Accepted Date : 03-04-19

References
1. Maurer JJ: The proper conduct of research. Avian Dis. 2007;51(1):1–7.
2. Krapp M: Quality assurance in research and development: an insoluble 

dilemma? Fresenius J Anal Chem. 2001;371(6):704–13.

3. Adamo JE, Bauer G, Berro M, Burnett BK, Hartman KA, Masiello LM,  
et al. A roadmap for academic health centers to establish good  
laboratory practice-compliant infrastructure. Acad Med. 2012;87(3): 
279–84.

4. Sharma NK, Sharma K, Singh R, Sharma SK, Anand A: CCL2 single nu-
cleotide polymorphism of rs1024611 implicates prominence of  
inflammatory cascade by univariate modeling in Indian AMD. PLoS 
One. 2018;13(4):e0193423.

5. Jindal N, Banik A, Prabhakar S, Vaiphie K, Anand A: Alteration of  
Neurotrophic Factors After Transplantation of Bone Marrow Derived 
Lin-ve Stem Cell in NMDA-Induced Mouse Model of Retinal Degener-
ation. J Cell Biochem. 2017;118(7):1699–711.

6. Anand A, Sharma NK, Singh R, Gupta A, Prabhakar S, Jindal N, et al. Does 
DcR1 (TNF-related apoptosis-inducing-ligand Receptor 3) have any 
role in human AMD pathogenesis? Sci Rep. 2014;4:4114.

55



Editorial

Ann Neurosci 2018;25:46–47

Mapping and Characterization of Integrated 
Health Care Policy in India: A Recipe of Ministry  
of Health and Family Welfare

Akshay Anand    Deepak P. Pal

Neuroscience Research Laboratory, Department of Neurology, Post Graduate Institute of Medical Education and 
Research, Chandigarh, India

Published online: November 20, 2017

Akshay Anand
Neuroscience Research Laboratory
Department of Neurology
PGIMER, Chandigarh (India)
E-Mail akshay2anand @ gmail.com

© 2017 S. Karger AG, Basel

E-Mail karger@karger.com
www.karger.com/aon

DOI: 10.1159/000481806

The global crisis in health care is deepening. For the 
mainstream community, inexpensive quality health care 
looks like an illusion for a developing country like India 
despite having rich medical traditions and ancient 
healthy lifestyle. Healthcare systems need to understand 
the complex interplay of tradition, biology, behavior, so-
cioeconomic, and environmental factors that shape 
health. These factors cannot be considered in isolation 
from each other. Planning effective treatment of disease 
requires addressing them all together, fully and integra-
tively [1]. The Indian government has recognized 8 sys-
tems of healthcare viz., Allopathy, Ayurveda, Siddha, 
Swa-rigpa, Unani, Naturopathy, Homeopathy, and 
Yoga. Most of the hospital care in India are, however, 
based on the Allopathy and other system are mostly ne-
glected [2]. Recent drug discoveries from the plants of 
Indian origin have opened new doors in healthcare [3], 
however, Yoga remains uncharacterized scientifically 
and therefore disjointed from premier Medical Insti-
tutes as treatment modality [4]. It is argued by many that 
Yoga could be integrated with the Allopathy especially 
for diseases that have no cure or are non-communicable. 
The investigators could therefore aim to design a policy 
which assesses the impact of integration of Allopathy, 
Ayurveda, and Yoga in health care systems in a scien-

tific and evidence based manner. A module can be used 
for scoring of available Heath Care system and their im-
pact in India. This may include number of patients visit-
ing Allopathic Hospitals, Ayurvedic Institutes and Yoga 
Centers including the number of patients who have ob-
tained the benefits from alternative therapies instituted 
in the premier medical Institutes. Quantification of 
work and stress profiles of allopathic, ayurvedic and 
yoga practioners can also provide important inputs for 
configuring these healthcare workers in mainstream 
hospitals regulated by the Government. Designing of in-
tegrative medicine-oriented policy based on such a pilot 
study is required so that hospitals, Ayurvedic Institutes, 
and Yoga Centers can work together in an integrative 
manner. Such a system will greatly help in making a bet-
ter health care policy for current health care system and 
enable ranking of the hospitals in a systematic and evi-
dence based manner.

Disclosure Statement
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coincidental.
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Non-medicos (scientists) joining the national medical 
commission (NMC) is likely to facilitate scientific ad-
vancement in medical practice in India by propelling in-
digenous research. This is likely to result in affordable 
tests and therapies, as doctors in India are unfortunately 
not trained for research unlike those in West (as curricu-
lum of MBBS, MD/MCh, DM, etc., does not include basic 
research syllabus). This bill was likely to be tabled in 
Monsoon session on Indian Parliament but this case for 
quality assurance appears to have been delayed. This will 
impact expansion of genetic testing services nationwide 
whose revenue would have been re-invested in training of 
medical graduates and generation of genetic database for 
cure of genetic disorders. The adoption of NMC will ac-
celerate translational research and improve the provision 
for integrated health care which may provide solutions of 
incurable disorders as well as innovative means to address 
Gorapkhpur like episodes. Further, inclusion of Ayurve-
da, Yoga, and other alternative medical approaches in 
health care delivery will reduce patient rush and generate 
comparative data between modern medicine and alterna-
tive medicine, thus paving the way for regulation of costs 
of healthcare and save the precious lives.

Engagement of individuals from quality assurance in 
NMC is likely to ensure patient feedback and check out-

sourcing of investigations/tests through installation of 
treatment, testing, and patient cost audit protocols some-
thing, which could have been easily prevented in Gorakh-
pur episode in which more than 36 children died. This 
will ensure continuous monitoring of patient services 
through clinical audit, thereby improving the quality of 
patient service.

Patient cost audit will further ensure reducing “out of 
patient” expenses of patients as health economists have 
also been included in NMC which can evaluate the effect 
of private practice. This can additionally be achieved 
through audit of company sponsored conferences gener-
ated from unnecessary investigations/branded prescrip-
tions that are suspected to be ploughed into conferences 
kitties for fun and frolic.

One example (of role of non-medicos in NMC) is to 
install IT tool enabled provision for surgicals, in house 
tests through the institute inventory management system, 
as also developed by Dr. Wakhlu of King George’s Medi-
cal University (who won the SKOCH platinum award for 
his innovation and implementation of IT tools) thus sav-
ing costs of treatment for patients and empowering rural 
healthcare such as in Goraphpur. The resources saved can 
be earmarked for rural healthcare development and pre-
vention of spread of infectious brain diseases.
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With the help of inclusion of patient advocacy groups 
in NMC, it will establish the quality process so that (by 
engagement of patients engagement in NMC) rapid 
changes in practice of medicine benefits the patients, not 
doctors or scientists.

NMC must also include Yoga and alternative medical 
practitioners in ensuring its seamless integration and pa-
tient cost reduction in health budget. This can compen-
sate for weak rural healthcare system for villages. It is only 
possible by integration of the role of non-medicos (pa-
tient advocacy, quality assurance, health economists, and 
scientists) in reallocating over staffed medical institutes 
to rural postings in rotation.

The importance of generation of evidence from com-
parison of treatment outcomes between modern medi-
cine and traditional medicine can be generated through 
integral healthcare, which was impossible with medical 
members of MCI.

Disclosure Statement

The views expressed in this article are personal and not that 
of any organization. The names and situations described in the 
article are imaginary and any resemblance to anyone is purely 
coincidental.
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in India  [3] . Therefore, a need for quality control is ur-
gent. A quality policy is required in Institutes for Doc-
toral Programs. This can be done by incorporating 
methods to render raw data verifiable, back-traceable, 
and auditable.

  Introduction of a policy management system for doc-
toral programs in medical institutions can help in linking 
research with quality assurance so that the resources, 
time, and efforts can be utilized in an efficient way for en-
hanced productivity, innovation, translation, and skill 
development. Such assessment tools can enable the estab-
lishment of a quality system. This can ensure and validate 
the uniformity, consistency, reliability, reproducibility, 
and quality in research data. It is possible to analyze this 
by 4-tier assessment: (i) by way of measuring the time 
spent by students in PhD program, including regular lab-
oratory hours, (ii) what are the quality tools used/created 
by them, (iii) their number of publications, patents pub-
lished during the course, and (iv) whether any quality 
statements were inserted in their respective research pub-
lications. The student’s skill development program can 
also be gauged by the number of their visits to national 
and international workshops and conferences as well as 
their participation in social outreach activities. The costs 
involved in completing PhD degree can also be docu-
mented.

 Introduction 

 Doctoral programs in India are focused around em-
pirical laboratory and field studies with theoretical and 
computational explorations aimed at addressing funda-
mental issues in the field of science. PhD students are 
often motivated to pursue the PhD by scientific curios-
ity, the desire to contribute to the academic and social 
community, and/or personal development. However, in 
the absence of basic research administration and be-
cause of overemphasis on patient treatment, the quality 
research of ecosystem in medical institutes remains soft 
 [1] .

  DST recently started the Policy Research Fellowships 
to promote policy-related investigations. Since Science 
and Technology is now recognized as playing a signifi-
cant role in advancing human, social, and economic de-
velopment and addressing the aspirations of citizens 
across the world, the need to integrate quality assurance 
tools in Doctoral programs cannot be over-emphasized. 
An analysis of the nature of biomedical research in In-
dia indicates that most of the research has primarily 
been of academic nature and has rarely assessed the 
methods in research with any policy implications  [2] . 
Along with “fabrication” and “falsification,” plagiarism 
is one of the “big 3” crimes of the research fraud rising 
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  Such analysis can also include the number of principal 
investigators in the department and their qualifications, 
ongoing projects and those completed, amount of funding 
and the number of invited talks to national and interna-
tional conferences, including ones on quality and manage-
ment meetings. Their awards, grants, and leadership roles 
in the launch of social outreach programs for training of 
PhD students must also be measured. It is also possible to 
map the number of national and international collabora-
tors, with interdisciplinary teams, if any, and the time spent 
by faculty with students on bench must also be assessed.

  Similar quality audit at the administrative level can be 
done by assessment of administrative record keeping, file 
tracking, monitoring and documentation processes en-
gaged by the administrative staff including efforts to con-
tinue providing guidelines, institutional independence to 
faculty, students and managerial support for procure-
ment, and quality programs with allocation of various 
portfolios to various Deans etc.

  The quality assessment must not exclude the funding 
agencies’ commitment to implement quality audit of ex-
perimental facilities funded by them. Even the publishers 
or societies can make a commitment to periodically assess 
the journals, wherein all data regarding number of manu-
scripts submitted for publication, efforts to recall raw 
data from authors could be open to public eye. The retrac-
tion policies for articles must be matched to number of 
retractions executed by them.

  The policy research studies will help in improving the 
quality of doctoral programs in medical institutes and 
help in establishing individual quality assurance cells in 
research laboratories matched to the qualifications of PIs. 
Such studies will also help in ranking and mapping the 
labs in a systematic and evidence-based manner so that 
crucial national projects may be funded to facilitate 
“Make in India” program a grand success. If successful, it 
will help in improving research quality, social values, pro-
ductivity, and skill development of PhD students across 
the country and world.

  The policy scoring may also help in incubating ideas 
which may result in new tests and therapies, which are 
invariably imported at the cost of indigenous discoveries 
which are devoid of quality and benchmarking. Current-
ly, the quality benchmarks are not mandated by funding 
agencies even though Universities have Quality Assur-
ance Cells.

  Recently, DST started policy research fellowships to 
promote policy research. Ironically, all post-doctoral fel-
lowships were assigned to 5 centers of policy research. 
Interestingly, junior research fellowships were not pro-
vided to anyone which is a self-defeating step.

  The periodic rolling out of policy research fellowships 
will help emphasize the importance of the need for link-
ing release of research grants and fellowships in order to 
promote Science and Technology in Medical Institutes 
and universities. 
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 Introduction 

 Integrative medicine is the emerging platform as it in-
volves cure-oriented treatment including every aspect of 
a person such as life style, etc. Bringing integrated medi-
cine into practice is a great challenge. Incubation centers 
can become one of the practical solutions for this. It will 
bring everything at a single platform. The idea of incuba-
tion centers emerged in the USA and from where it evolved 
in the atmosphere with the number of models varying 
from public to private incubation hubs  [1] . Incubation 
centers are designed to promote economic growth, mak-
ing best use of resources, survival and advancement of 
new start-up firms gradually, creating jobs and wealth op-
portunities, enhancing entrepreneurial environment, 
bringing up new technologies, escalating growth in a local 
industry. Initially, incubation programs focused on tech-
nology and services firms but later it extended and in-
volved various other industries yet it remains unexplored 
in the medical institutes through which the potential to 
stretch the limits of health sector become a reality. The 
novel idea involves the integration of health care with 
modern and traditional medicine, which helps the pa-
tients with curable and incurable disease through a more 
scientific approach that does not necessarily depend on 
pharma investments (Figure 1). For example, a rehabilita-

 Keywords 

Incubator · Integrative medicine · Yoga · Niti aayog

 Abstract 

  Background:  Incubation centers are considered important 
tools to advance in a field of activity with multidisciplinary 
approach. The idea of incubation emerged long time back 
but it is actively pursued by funding agencies as a medium 
to propel community development. India’s fast developing 
economy had limited tryst with Integrative Medicine until 
Indian Prime Minister, Narendra Modi, role modelled for 
Yoga in Chandigarh on the occasion of International Yoga 
Day. Integrative Medicine is a growing field and widely ac-
cepted as a cost-effective problem solving method that sim-
plifies the management of incurable and complex disorders 
where modern medicine has little to offer.  Summary:  Devel-
opment of integrative medicine health incubator is the key 
to development of multidisciplinary program that offers to 
reduce the cost of healthcare, out of pocket expenses and 
emphasizes on preventive healthcare as means to achieve a 
healthy population in a developing country like India.  Key 

Message:  Incubation center may become practical solution 
for many health problems in singular platform for healthier 
society by integrating traditional and modern medicine. 

© 2017 S. Karger AG, Basel

 Published online: July 24, 2017 

Akshay Anand
Neuroscience Research Lab
Department of Neurology
PGIMER, Chandigarh
 E-Mail akshay2anand   @   gmail.com 

  © 2017 S. Karger AG, Basel 
 

 www.karger.com/aon 

62



 Anand/Tyagi/Kaur  Ann Neurosci 2017;24:131– 133
 DOI: 10.1159/000477149 

132

tion center for persons suffering from lethal disease like 
Duchenne Muscular Dystrophy (DMD), for which cure is 
still far away, can provide awareness and relief by genetic 
counselling and rehabilitation that a Government Medi-
cal Institute is not geared up for. An incubation center for 
similar diseases is an urgent requirement, given the em-
phasis the current governments are laying on disability.

  International Status 

 The origin of business incubator originated in the USA 
in 1959; then, it evolved further in Canada’s economic 
development. There are many incubation centers world-
wide. According to a report in 2006, there were 7,000 in-
cubators around the world in total. A total of 1,400 were 
in North America, 1,000 in Europe, 200 in the UK, 400 in 
China, and 355 in Korea. India also had 120 incubators 
together with 40 Science and Technology Entrepreneurs 
Parks (STEP)  [2] . United Kingdom Business Incubation 
estimated the impact of this incubation scheme on the 
country’s economy and human resources, which proved 
that this could provide around 167 jobs per incubator, 
and root for approximately 30 entrepreneurial companies 
at a time. Although incubation centers for medical insti-
tutes are grossly lacking worldwide, there is increasing 
demand to cater to such a facility under a singular plat-
form.

  National Status 

 In the Indian scenario, around 1980, National Science 
and Technology Entrepreneurship Development Board 
initiated the STEP and, in the early 2000, technology busi-
ness incubators. India has nearly 120 incubators. There 
are major examples of incubation centers established in 
India such as SIDBI Innovation and Incubation Centre 
started by Indian Institute of Technology (IIT) Kanpur; 
Centre for Innovation, Incubation and Entrepreneur-
ship, Ahmedabad; Technology Business Incubator, Na-
tional Institute of Technology Calicut; Vellore Institute of 
Technology-Technology Business Incubator; and Amity 
Innovation Incubator; etc.  [3] . The IIT-Patna developed 
a venture for medical technology on campus. In the 
scheme, they planned to work economically fit versions 
of machines like X-ray, MRI, etc., but the idea of bringing 
everything together at one platform is still lacking. The 
idea is to bring a patient-centered scheme that would fo-
cus on the establishment of AIC in underserved and un-

served areas of preventive and curative healthcare deliv-
ery system for patients with curable and incurables dis-
eases.

  In this futuristic scheme, the idea is to incubate the 
start-ups for mentoring in the field of genetic testing of 
incurable Muscular Dystrophy, Physiotherapy and Yoga 
Outreach, Engineering necessary equipment for MD 
group and Nationwide Awareness program. Moreover, 
the nature of the scheme is financial and social inclusion 
of the MD Patient by connecting them to the mainstream, 
scientifically awarded community for better understand-
ing of their rights and obtaining holistic care. The center 
also focused on providing holistic healthcare and man-
agement to the patient group of all sections of the society.

  To provide effective healthcare to India’s rural popula-
tion is the basic aim of the mission, focusing 18 states which 
include Arunachal Pradesh, Assam, Bihar, Chhattisgarh, 
Himachal Pradesh, Jharkhand, Jammu and Kashmir, 
 Manipur, Mizoram, Meghalaya, Madhya Pradesh, 
 Nagaland, Orissa, Rajasthan, Sikkim, Tripura, Uttaranchal, 
and Uttar Pradesh. Key collaboration in the international 
scientific community, NGOs, and engineering sector is es-
sential for early implementation of these types of missions 
and to make these missions cost-effective for the poor. Dif-
ferent schemes have been introduced by the Government of 
India to devise strategies to enhance access to underprivi-
leged people. National Health Insurance scheme is one 
among all schemes which provides health insurance to peo-
ple from Below Poverty Line with the objective to bear the 
expenditure of health stocks; however, this has not been 
completely implemented in India.

  Fig. 1.  Schematic representation showing integration of modern 
and ancient medical system of treatment and investigation. 
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  Results 

 The proposed center can incubate preventive ap-
proach to spread of incurable disease in families, thus re-
ducing both health budgets as well as empower the car-
rier females. The results of the study can give an insight 
into the burden of the problem of sporadic DMD/BMD 
cases. This can also be used to design health education 
and awareness campaign for primordial prevention of 
children born with DMD. Using the genetic testing facil-
ity on the global platform, it can be a source of policy ini-
tiatives to transform Indian healthcare sector by bench-
marking Indian healthcare service which comprises tra-
ditional and modern medicine at cheaper rates. Due to 
the incurable nature of disease, another focus of the cen-
ter is to provide not only genetic but also holistic ap-
proach for the MD patient in which the main focus could 
be on complementary and alternative approach, which 
includes Ayurveda, which is known to improve the health 
of incurable MD patients. Treatment with the yoga and 
physiotherapy could also be provided which may im-

prove their health at greater level. As MD patients fre-
quently face cardiovascular, respiratory problems and 
problems like muscle stiffness which can easily be re-
duced through Yoga-asana, Pranayama, and Physiother-
apy, and these can be published in the international peer-
reviewed journals projecting traditional medicine in 
world literature.

  Hydrotherapy can be other option for the patient in 
integrative healthcare that involves the use of water for 
pain relief and treatment will also be made available. 
Through this approach, not only health and mind but also 
their cognitive ability will be tested to improvement.

  Neuropsychological rehabilitation can be another 
thoughtful idea through which cognitive domains can be 
analyzed through neuropsychology tests. These facilities 
do not exist anywhere in the country for the people who 
can hardly perform their day-to-day activity themselves 
and are an important part of our society. The main pur-
pose of the proposed center will be to integrate the com-
plementary and alternative holistic approaches including 
Ayurveda and Yoga. 
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are getting ready to be recruited for neuropsychological 
analysis in such centers, for yoga-based cognitive inter-
vention. New research papers are solicited through this 
editorial that examines the neuropsychological effects of 
demonetization, including the quotient of happiness 
among the poor and compliant tax payers on one hand 
and black money hoarders on the other. Another subject 
of research is the reported disposal of black money in gar-
bage houses and rivers by some, while others adapted to 
cashless transactions. Such studies can be anonymized by 
engaging banks where the huge cash of demonetized 
money was deposited.

  Funding 

 No Indian had imagined that the call to demonetize Rs 
500 and Rs 1,000 notes by Swami Ramdev, a popular In-
dian seer, Yoga Guru and untrained scientist, would be 
reduced to practice by the Indian Prime Minister so swift-
ly and firmly, in the same generation. Many Indian scien-
tists had started complaining about reduced funding in 
research. The new financial year now promises increased 
funding for research and development programs as the 
government exchequer is once again flush with funds, left 
dry at the time of last change of government because the 

 The Indian Prime Minister’s audacious step to end 
dirty money and ban high-value currency notes in India 
is being widely argued as a big blow to terrorism, drug 
mafia and patient referral mini-economy that thrived on 
cash and counterfeit notes, and out-of-pocket expenses of 
patients. This has led to the channelizing of black money 
into the bank accounts of poor, providing a golden op-
portunity to launch new research projects related to affec-
tive neuroscience and examine its impact on the happi-
ness index among poor. Social neuroscientists have an 
opportunity to study how the entire Indian society sud-
denly stands divided, not on the basis of cast, religion or 
language but as hoarders of black money and the honest 
tax payers, the rich and the poor, and Pro-PM and anti-
PM media and its impact on social brain which has be-
come a subject of intense debate among neuropsycholo-
gists. The recently held 3 state municipal corporation 
elections have proved the claims of media wrong that the 
long queues of individuals waiting to obtain cash from 
ATMs felt harassed. Not long ago, editorials that once 
endorsed “intolerance” in India, citing the drama of pseu-
do-intellectuals, to give up their awards, have stopped 
writing or finding holes in the new found joy of the poor 
who patiently waited in long queues for cash withdrawal, 
anxiously awaiting reforms about benami property and 
hoarding of gold.

  The call for analysis of health benefits of PM’s Interna-
tional Yoga Day role modeling, had barely stirred up the 
establishment of centers of integrative medicine in the 
country, that the “subjects” affected by demonetization 
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fund collection in the last 50 days exceeded a whopping 
Rs 1,500,000 crores (USD 22,077 billion). Some funds can 
be allocated for neuroscience research in India under 
“Modi” brain fund.

  New Roads for Research 

 There is a general perception that the authenticity of 
data generated from re-emerging economies like India is 
interpreted with caution. With increased funding, gov-
ernment agencies are expected to mandate implementa-
tion of quality assurance programs in Institutes where it 
provides funds to make data traceable, auditable and ver-
ifiable. This will attract more collaborations, joint proj-
ects and many more multi-disciplinary, multi-national 
initiatives for societal good. These can be sourced from 
“Modi” brain fund.

  Integrative Medicine 

 The emergence of integrative medicine is necessitated 
by the growing corruption in medical practice, patient 
referrals, out-of-pocket expenses and callousness towards 
complex and incurable disorders. Increased funding is 
expected to focus on preventive and public initiatives, in-
tegration of lifestyle intervention through yoga and alter-

native therapies which is possible through the establish-
ment of centers of integrative medicine. Since most of the 
incurable and genetic diseases pertain to the brain and 
there has been a recent failure of Alzheimer’s disease clin-
ical trials in its final phase, the Indian lawmakers are con-
sidering centers of integrative medicine to be managed by 
eminent neuroscientists. The funding can be sourced 
from “Modi” brain fund.

  Cash Is King in Conferences? 

 Much of the dirty money from Pharma industry finds 
its way to sponsoring conferences. With increased collec-
tion from taxes, the out-of-pocket expenses of poor pa-
tients can be curtailed by mandating Institute-sponsored 
conferences rather than pharma-sponsored meetings. 
This will help the poor patients to seek affordable treat-
ments and genetic screening for empowering the girl child 
 [1]  without having the need to go to private labs for inves-
tigations. Enforcement Directorate and Income Tax 
 Departments have so far neglected this field of corruption.

  The recent spurt of change in RBI guidelines has cor-
nered the corrupt, similarly rapid changes in rules of gov-
ernance in medical institutes must be implemented to cor-
ner the corrupt medical practices. One way is to erect an 
interdisciplinary team in the spirit of newly revamped 
 national medical commission (NMC). 
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 Abstract 
 The incubation of person-centered healthcare for integrated public health is the focus of this 
short communication. Here we look at creating an equipoise between culture, medicine, and 
translational research methods. We propose that these factors can be explored through par-
ticipatory action research and on-site training of early-career medical professionals. This ap-
proach may be one way to build a bridge between trusted tradition and evidence-informed 
practice. The authors share twelve paths through which integration might occur. They chal-
lenge medical professionals to take their places alongside researchers, policy makers, and 
patients to construct a relevant and practical path that can embrace the rich cultural heritage 
of traditional Indian medicine with international standards for medical research and care. 

 © 2017 The Author(s)
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 Public involvement in research, healthcare, and self-care is a powerful catalyst for change 
in the health culture. This requires the integration of healthcare, self-care, and shared data 
exchange all constructed in a climate of trust where patients and clinicians can integrate 
modern medicine, traditional care, cultural beliefs, values, preferences, and translational 
science. In this incubation for integrated public health, informed shared decision making will 
be within our grasp.
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  The public brings to the table valuable perspectives learned from living with the health 
problems research works to solve  [1] . Patients as research partners in the clinic, at home, and 
in the lab can provide the fine details for a successful implementation that differentiate a 
research finding that sits expensive and unused from primary 
care that improves quality of life  [2, 3] . Life experiences can reveal 
practical wisdom for prioritizing the health questions that matter 
to patients  [4] . It is possible that contributions by patient research 
partners may go unreported, and this can be compounded by role 
confusion where the terms “public involvement”, “community 
engagement”, “citizen support”, and “quantified self-groups” are 
used interchangeably  [5] . We know from a multiplicity of research that priorities recorded
by researchers on behalf of patients may not be the same as those that are important to 
patients  [6] .

  Uncertainty in chronic illness is a giant we all face. Currently, the traditional option is to 
wait patiently in crowded offices where time is at a premium and satisfactory queries to ques-
tions of survival and care are rare. The kind of questions patients and doctors both seek are 
very similar.

  This can be captured by these concerns: “where is the problem located in my system?” 
(doctor’s anatomical diagnosis), “why is this happening?” (etiological diagnosis), and specifi-
cally “why is the ailment happening to me or my loved one?”, “what can be done now to right 
this condition?”, and finally and tragically “why are the medicines not working?” (prognosis) 
and “what are my other options?”.

  Patients want to help and are willing to share their experiences and their data, but they 
need assurance their vulnerability will not be exposed to those 
who can harm them. Most would agree to data sharing with some 
caveats. People prefer personal data in transferable formats so 
they can control who to share it with and can download data to 
share across operating systems  [7] . Patients would welcome the 
appearance of aggregated data, such as a dashboard where they 
can compare their lives and chosen interventions with the fates 

of populations before and concurrent to them. Patients want updates tailored to their needs. 
This requires the incubation of person-centered health with public health to increase infor-
mation literacy.

  In recent years, online consultations to address these queries have become a trend both 
among care-givers and care-seekers  [8] , and yet the current medical education curriculum 
(whose primary beneficiary is the patient) has not been able to create the kind of knowledge, 
attitude, and skills necessary for this evolving area  [9] . Also one of the reasons why most 
people are unable to get answers to their queries is because of the paucity of solutions for 
many chronic, complex illnesses with multi-morbidity in spite of decades of advances in 
health research. It is possible that “multi-morbidity” is the manifestation of interconnected 
physiological network processes within an individual in their socio-cultural environment viz. 
genomic, metabolomic, proteomic, neuroendocrine, immune, and mitochondrial bioenergetic 
elements, as well as social, environmental, and healthcare networks. The future of “multi-
morbidity” management might become much more discerning by combining the balancing
of physiological dysregulation with targeted personalized biotechnology interventions.
These may include small-molecule therapeutics targeting specific cellular components of the 
stress response. Simultaneous community-embedded interventions that involve addressing 
psycho-socio-cultural impediments would help to strengthen personal/social resilience and 
enhance social capital  [10] .
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  The focus area includes “patient-centered outcomes research,” which is an emergent 
research method evolving since 2010  [11] . This area helps to meet the needs of the patient’s 
requirements and can provide alignment with their personal values. Mobilization and training 
of human resources is needed to answer those requirements with effectual, practical, and 
innovative solutions. This fosters social outreach not only to the patients and the individuals 
seeking preventive therapeutics/practices, but also reaches to the students at primary level 
so that their minds are ignited at an early stage about the existence of age-old practices, 
current therapeutic measures, and the history of their evolution as well as the need for inno-
vation.

  We aspire to a future where healthcare transformation is developed through shared 
learning between health professionals, scientists, students/scholars, citizens, and patients 
with chronic complex illnesses. 

  We propose to elaborate and objectify these ideals through the construction of incu-
bation centers that may include these initiatives:

  1. To involve out-patient departments (OPDs) from leading health institutes and 
hospitals for the recruitment of complex patients with multi-morbidity in whom modern 
medical treatment has failed into  an incubation center for evidence-informed innovative 
strategies  toward further monitoring and treatment. This recruitment of patients will also 
involve organizing mega health literacy campaigns free to patients to create awareness about 
health, help, and available evidence for early detection and treatment. This could be managed 
with the help of volunteer healthcare workers, technicians, and allied paramedics, exploiting 
the social skills of non-government organizations (NGOs).

  2.  To assemble   various healthcare systems  under one roof (allopathy, Ayurveda, 
Yoga, genetics, stem cells, and research)  for  wellness and  holistic treatments  including teams 
with respective expertise. One rationale for this is that cultural traditions can be twisted by 
for-profit junk scientists. The harms caused by this exposure to bad health science can reduce 
treatment efficacy and endanger patients. In an incubation center, patients can be treated 
holistically and with full transfer of information between practitioners of each discipline. In 
this way, case studies, between-person interventions, and even clinical trials can explore the 
evidence base for complementary and emergent care.
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 Rationale of a proposed incuba-
tion center. 
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  3. In accordance with patient preferences and long-held Indian traditions, it was 
suggested  patients could be stratified for a regime facilitating categorization  through 
the doshic and prakriti (Vata, Pitta, and Kapha as outlined by Ayurveda) variations and further 
implementing these dimensions in personalized medicine. This could form a specialized 
branch of Ayurgenomics.

  4.  To install affordable, accessible genetic tools  for the early detection, counseling, 
best intervention, and prevention of avoidable disease in vulnerable families.

  5. To implement pre-clinical investigations and establish the efficacy of the integrative 
medications by in vitro, in vivo, and patient-driven research.  The study would involve the 
comparative study between herbals, Yoga, and biologicals and could contribute to 
citizen science research involvement .

  6. Better awareness and management of individual health and illnesses through a  
networked system approach to include awareness  about lifestyle and non-communicable 
diseases and as a center for community-based research and understanding uncertainty and 
risk. It also involves awareness-based interactive learning for schools and college students as 
part of the social outreach program of the center.

  7. The development of a working model of a  “participatory learning ecosystem for 
practicing evidence-informed multidisciplinary integrative medicine”  where instead of 
just a single doctor, the patient gets the benefit of a global (and local) network of health 
professionals and scientists (including citizen scientists) who optimize the patient’s 
information requirements in a manner that can influence their chronic disease problem in the 
direction of positive outcomes. This model facilitates a culturally sensitive, literacy-
considerate incubator for testing multi-criterion, analytic, informed, shared decision making 
that incorporates simple sliders where  patients can indicate values and preferences 
against preset evidence-based algorithms .

  8. Employment generation: a large workforce will be  “task-shifting” traditional roles  
of “individual patient information communication management”. This was till date a preserve 
of physicians, but it is no longer manageable by them due to the sheer volume of information 
growth in medicine.

  9. This system hopes to rationalize healthcare budgets through such measures and by 
the integration of health learning camps. This will provide a vehicle for  shared rec om-
mendations from interdisciplinary panels of experts for the implementation of efficacy 
and comparative effectiveness rather than the constraints and inconsistencies of 
consensus by opinion .

  10. In devising a suitable MD-PhD and PhD-MD program in integrative medicine that can 
showcase  the fruits of the innovative solutions  proposed and developed during the entire 
project duration.

  11. In  bringing together  the platforms of data management, patient-friendly open notes 
for the clinical record, and publications through integrative medicine and neuroscience 
communication.

  12. In teaching the philosophy and Sanskrit for the elucidation and decoding of age-old 
practices contained in the Indian texts for MD-PhD and PhD-MD students  for the better 
understanding of Indian forms of medicine and integration within the international 
healthcare system .
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The decision of Prime Minister Sh. Narender Modi to role 
model and advocate Yoga as national health initiative on 2nd 
International Yoga Day in Chandigarh inspired the local 
administration to engage citizens and experts in regular yoga 
training and interdisciplinary dialogue. A series of yoga 
training programs ensued in 180 city locations and a proposal 
for analysis of its effects in blood/vitals of these individuals 
was mooted. Launch of 3D awareness campaigns in the Lake 
premises and organizing a 4 day national conference ‘Yoga for 
Good life’ were the other highlights.

An interdisciplinary conference (June 9–12, 2016) was 
held in collaboration with Ministry of AYUSH, Mumbai 
University, Panjab University and Annals of Neurosciences, 
coordinated by Ms Kirti Garg, Prof Shubadra Joshi and Col G S 
Chaddha. This dwelled on Yoga’s role in Health, Medicine, 
Profession, Personality, Education and Management. The 
speakers included Honorable Swami Ramdev, Honorable 
Ravi Shankar, and Honorable Acharya Balkrishan and was 
attended by over 300 delegates. Many important policy coor-
dination meetings in the sidelines were coordinated by Dr 
Jaideep Arya. The proceedings of the conclave are being 
published in the current issue of International Journal, Inte-
grative Medicine International. Mr Ajay Balaji Joshi, the nodal 
officer for PM’s visit cum Deputy commissioner of Chan-
digarh spelled out the recommendations of the conclave. 
These included: inclusion of Sanskrit, Philosophy and 
Ayurveda in all educational courses in Universities/Medical 
Institutes as ancient Ayurveda texts, containing knowledge of 
Indian traditional medicine are in Sanskrit; it was argued that 
Yoga is irrelevant without its prescription and research in 
Medical institutes. It was felt that the Depts of Complementary 
Medicine/Ageing could be established by Medical Institutes 
so that patients visiting these OPDs have the freedom to 
choose Ayurved/Yoga intervention under common facility, 
making healthcare affordable for complex diseases. This will 
improve quality of medical care and generate comparative 
data between Yoga and drugs. For best integration, MCI could 
include representatives from alternative medicine, scientists, 
patient advocacy groups and quality assurance representa-

tives. A suggestion for initiating the PhD-MD course in Inte-
grative medicine also came up. The Advisor, Sh Parimal Rai, 
also reinforced to establish a hospital for traditional medicine 
in Chandigarh.

The Govt of India had proposed the AYUSH IYD protocol 
of Yoga to be implemented for the International Yoga Day 
public engagement. Its effects on vital parameters in a month 
long yoga practice could be interesting. The Chandigarh 
administration with support of Bharat Vikas Parishad Chari-
table Foundation, Joshi Foundation and DGHS, Dr Vanita 
Gupta and her team plan to study such effects.

The retrospective analysis of Chandigarh based healthy 
yoga trainers, who were engaged in such a huge exercise, 
could provide interesting data from their health profiles, if 
analysed. 

When healthy naïve Yoga trainees were introduced to 
Yoga as run up for the International Yoga Day, some of them 
volunteered to undertake General Health Questionnaire, 
before PM’s Chandigarh’s visit on June 21. The analysis of the 
health profiles of several of these naive yoga practitioners 
could generate new data and opportunity for scientists to 
undertake future studies based on large public exercises like 
this. Majority of the public practised AYUSH mandated Yoga 
protocol between 6–6.45 am. The biggest display was at 
Panjab University grounds where participants came in huge 
numbers and appeared euphoric after 1 month of yoga 
practice. Many variables can be analysed after more time to 
see if this can protect them from complex diseases, if they 
continue the practice of yoga. The trainers reported that yoga 
volunteers felt relaxed, slept well and could concentrate 
better after 1 month of yoga and wanted to continue Yoga for 
a longer time. Many of them are still continuing to do Yoga in 
Chandigarh parks which can still be seen flooded with neo 
Yoga practitioners. The preliminary observations reveal that 
there was a general trend towards increased health 
consciousness in Chandigarh due to PM’s impending visit. 
This brought people closer to Yoga. These observations were 
based on compliance to daily attendance, of both trainers and 
trainees, which was monitored by the organisers to ensure 
PM’s public Yoga engagement. Long term controlled studies 
are needed to examine if yoga’s preventive impact on degen-
erative diseases lasts until old age.

Editorial
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Fig. 1. Prime Minister Sh. Narender Modi on 2nd International Yoga Day in Chandigarh.
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New Tools to Probe Ancient Technique
Akshay Anand
Additional Professor, Neuroscience Research 
Laboratory, Department of Neurology, PGIMER, 
Chandigarh, India 
E-Mail akshay2anand@gmail.com

Background: Yoga has been claimed to have beneficial 
effects on health and disease. This is often eclipsed by 
limited imaging, biochemical, clinical and neurophysi-
ology studies. The preventive effect of Yoga remains undeci-
phered due to absence of molecular, longitudinal and compar-
ative studies. This is further perpetuated by cognitive bias 
against Yoga in medical practice.

Purpose: The aim is to highlight the hurdles 
impairing advancement of knowledge of yoga’s non pharma-
cological effects in disease prevention, health economics and 
cure. One of the causes is its dissociation from modern 
medicine and Pharmacology. Hence, there is need to undertake 
longitudinal controlled studies in healthy individuals that 
are followed up until ageing. This can be done by not only using 
genomic, epigenetic, bioenergetic and proteomic tools, in both 
somatic and gamete genomes, but also by its systematic inte-
gration with medical education and research so that compar-
ative data is generated.

Methods: Responders versus non responder pheno-
types after standardised yoga protocol is implemented, need 
to be segregated based on carefully defined inclusion, exclusion 
and diet criterias. This can only happen when independent 
Interdisciplinary Departments of Complementary Medicine 
and/or Ageing and Memory, under Ministry of Ayush, are 
established in Medical Institutes. Funding of new centers in 
such Institutes can be made conditional to inclusion of 
Ayurveda in medical curriculum, just like Chinese Traditional 
medicine is included in Chinese medical curriculum. This is 
possible by either inventing PhD-MD programs in Integrative 
Medicine, establishing innovation clinics or by replacing MCI 
by an interdisciplinary higher education board represented by 
various councils like MCI, Quality Council, Research Council, 
Medical Engineers and patient support groups.

Results: The Indian PM’s sustained mobilisation of 
Ministry of Ayush has raised hopes that new investigations, 
policies and deliberations are able to bring transformational 
change in the medical landscape. Through such means, these 
re-emerging therapies can become new tools for saving health 
budgets. Intolerance of Pharma industry/academia towards 
Yoga as public health initiative, needs pragmatic solutions.

Conclusions: True impact of Yoga in wellness can only be 
realised by recruiting faculty from alternative medicine in 
each Department of Medical Institutes. Their integration with 
modern medicine need to be monitored by Ayush representa-
tives in Institute bodies and ethical committees where 
new study programs are processed for approval.

Keywords: Yoga, AYUSH, Research, Non-pharmacologic 
effects.
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Ayurgenomics for Predictive, Preventive and 
Personalised Medicine
Bhavana Prasher
CSIR’s Ayurgenomics Unit –TRISUTRA, Institute of 
Genomics and Integrative Biology, CSIR, Mathura Road, 
New Delhi, India 
E-Mail bhavana.p@igib.res.in, bhavana.p@igib.in 
Website www.trisutra.in

Background: There has been worldwide resurgence of 
interest in Ayurveda/ traditional medicines both amongst 
scientists and society. Increase in the prevalence of common 
complex disorders like cardiovascular, metabolic, neuropsy-
chiatric etc with their long term medication and adverse drug 
reactions has compelled the the health researchers to look for 
novel strategies to control/reverse them with standardised 
and validated treatment protocols. 

Purpose: Ayurveda, ancient Indian system of medicine 
that forms a living tradition of health and healing even today, 
has a basic tenet of predictive and personalised approach in 
preventive and curative medicine. It discusses the management 
of health and disease not only with medicine but also through 
diet and lifestyle modifications that help maintain/restore 
harmony between individual’s internal and external envi-
ronment. According to Ayurveda, the basic constitution of an 
individual called as ‘Prakriti’, to a large extent determines 
one’s susceptibility and progression to diseases and their 
response to micro-macro environment. Prakriti of an indi-
vidual remains invariant throughout lifetime. It is developed 
as a consequence of relative proportion of Tri – Doshas – Vata 
(V), Pitta (P) and Kapha (K), in the parental gametes at the 
time of fertilisation and is also influenced by maternal diet, 
lifestyle and environment. It can be assessed through clinical 
examination of a person considering age, ethnicity and geo-
climatic conditions in the background.

Methods: We have developed a framework for inte-
gration of Ayurveda methods with genomics and modern 
biology called ‘Ayurgenomics’ for validation of concepts of 
Ayurveda and discovery of genetic markers important for 
adaptation, disease susceptibility and response to thera-
peutics. Using this approach we have earlier been able to 
identify gene and genetic variation important for high altitude 
adaptation and hypoxia responsiveness.

Conclusion: In CSIR-TRISUTRA, an inter-disciplinary 
networked center for Ayurgenomics, we are primarily 
carrying out Prakriti based stratification of normal healthy 
individuals of diverse ethnic and geo-climatic conditions in 
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Powerful Tool for Beti Bachao 
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bility of her offspring to be affected, with up to 25% DMD 
sons, and 25% daughters as carriers, and 50% offspring 
remaining unaffected, if not screened promptly. The rural 
and/or urban poor women (especially, DMD mothers) 
who do not have access to affordable genetic tests in gov-
ernment hospitals remain uninformed about their im-
pending vulnerability. Prevention options for the families 
are, therefore, critical for the management of this incur-
able genetic disease so that death and misery do not spread 
any further, and DMD mothers are not ostracized in the 
family or society. The consequences can be disastrous in 
our patriarchal society, especially when this DMD mother 
has to bear the pain of seeing her DMD sons die in her 
lifetime apart from being forsaken by her husband.

  These women can be mapped for a follow-up so that 
there is complete integration into a socially secure envi-
ronment. This is also required because the identification 
of female carriers of deletions/duplications of the DMD 
gene is crucial for preventing the birth of children affect-
ed by DMD. By ignoring the potential of molecular tech-
niques in government hospitals/institutes of the region, 
known for female feticide, there is looming risk of un-
masking the vulnerability of carriers of genetic disorders. 

 Genetics is the study of genes and genetic variations in 
living organisms. Genetic variations in complex diseases 
can be tested using sophisticated molecular tools devel-
oped by scientists over the years. Despite the success of 
the human genome project, the potential of this technol-
ogy for the  Beti Bachao  program remains underrepre-
sented in government hospitals and medical institutes.

  For example, Duchenne muscular dystrophy (DMD) is 
a fatal incurable disorder of dystrophin gene abnormality. 
It is inherited in the X-linked recessive fashion, thus af-
fecting only the male child. This means that it does not 
manifest in female mothers because they possess the extra 
gene copy (XX) to shield the deleterious effect of the de-
fective dystrophin gene. However, this is not the case in 
males where it expresses it, leading to the fatal disease. In-
terestingly, the disease also has a higher incidence in India, 
up to 1 in 1,400 as compared to global figures of 1 in 3,200, 
with bulk of the rehabilitation work (read alternative ther-
apies) being carried out by non-government organiza-
tions such as Indian Association of Muscular Dystrophy 
in the North India and Molecular Diagnostics, Counsel-
ing, Care and Research Centre in South India. Several ex-
perts continue to insist that neurogenetic diseases are no 
longer rare, and therefore their social and economic im-
pact is enormous. The X-linked recessive pattern of in-
heritance makes the females susceptible to becoming an 
invisible carrier of the disease, thus increasing the proba-
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This can be prevented by carrier screening, pre-natal 
screening, and pre-implantation manipulation. SAARC 
countries and African nations face similar challenges, 
where access to genetic testing is very expensive or lim-
ited. Developed nations face a different kind of challenge 
due to the high cost of genetic testing (up to USD 1,500), 
which Indian institutes provide for a mere USD 20. This 
is also an opportunity for globalizing India’s genetic test-
ing outreach and capacity building if the new Medical Ed-
ucation Commission, set to replace Medical Council of 
India, is represented equally by individuals from medical, 
scientific, patient groups, engineering, economics, and 
AYUSH backgrounds to achieve an integrated healthcare 
system. This can also save the deprived sections of the so-
ciety, especially female carriers of affected dystrophin 
gene, from impending exploitation and ridicule.

  Such free genetic screening measures for detecting fe-
male carriers can become an important aspect of  Beti 
Bachao  policy of Government of India, partly experi-
mented by Joshi Foundation that organizes such health 
camps that seek to integrate genetics with modern and 
traditional medicine. These health camps are socially ef-
fective for poor carrier females (DMD mothers) who are 
otherwise left to bear the brunt of politics of referral to 
private centers.

  Mandatory nationwide launch of genetic testing ser-
vice units by scientists in the tertiary care hospitals can 
not only promote  Beti Bachao  campaign in a scientific 
manner, but also preserve the genetic database which can 
be exploited for bio terrorism. This can best be achieved 
by establishment of Centers of Integrative Medicine with-
in the Medical Institutes. 
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Introduction

The health-care sys-
tem across the world 
has witnessed a phe-
nomenal improve-
ment so that the life 
expectancy in almost 
every country has 

increased significantly. Besides improve-
ments in public hygiene, the newer non-
invasive methods of diagnosis, newer 
drugs and unprecedented technological 
advances in treatment and patient-care 
have all contributed to the longer life 
span. This puts further demands on ap-
plied research for developing new drugs, 
tests, imaging techniques, surgical mo-
dalities etc, especially because the in-
creasing population burden and longer 
lifespan have generated novel health is-
sues that were not so critical even a few 
decades ago. 

The recent unprecedented progresses in 
our understanding of Nature, biological 
systems and the amazing technologies 
now available to common man give an 
impression that we have solved most 
mysteries of the Nature’s laws and prin-
ciples that govern us. Armed with this be-
lief, most of the economically advanced 
countries have placed priorities on “ap-
plied research”, especially in the bio-
medical field, in order to ameliorate the 
increasing load of old age and life-style 
diseases. With detectable improvements 
in the overall performance of scientific 
research in India, it is often asked if India 
should also not place greater priorities on 
applied research in Medical Institutions. 

Basic research as tool for transforming 
medical practice

Basic research in bio-medical field is 
usually understood as a tool to help un-
ravel the disease mechanisms and iden-
tify drug targets through genetic and/or 
biochemical analyses. Such studies are 
generally carried out by MSc-PhDs. Abil-
ity to reading the human genome fuelled 
ideas that we understand most human 
disorders and therefore, can develop and 
apply personalized medicine. However, a 
deeper probing compels us to ask if we 
have really learnt enough about Nature’s 
laws and life processes? A serious reflec-
tive thinking makes us  realize that a very 

long path still lies ahead before we reach 
even near that goal. Consequently, con-
cerns are already being expressed in the 
US and other developed nations about 
the wisdom on relegating basic research 
to non-essential, and therefore, avoid-
able entity. India has so far followed a 
balanced view and not succumbed to oft 
repeated question as to why we should 
spend limited resources on basic re-
search. While technological advances ap-
pear stupendous and attractive, one must 
not forget that their roots are deeply em-
bedded in knowledge gained through 
basic research carried out by passionate 
people whose only objectives were to 
unravel mysteries of nature. Only when 
the “mystery” becomes “knowledge”, we 
can apply and exploit it. Mysteries of Na-
ture continue to exist and baffle us and, 
therefore, stimulate basic research. New-
er basic findings in conjunction with ap-
propriately developed technology leads 
to affordable and integrative healthcare.

Where are the roadblocks?

While basic research efforts have gener-
ally been supported in India, we have 
not had many breakthroughs, either in 
biological or in physical sciences. Unfor-
tunately, as a nation we do not also have 
many technological advances to our cred-
it. Obviously, there is something wrong in 
the system, notwithstanding the large 
human and other resources being used 
in the process. Paradoxically, Indian sci-
entists outside India have been doing 
very well and make us proud but when it 
comes to ‘make in India’, we are not able 
to feel the same sense of pride as most of 
the drugs, diagnostic kits or equipments 
used in healthcare are made outside In-
dia, including in China. Obviously, besides 
the limited resources, we have more se-
rious systemic issues that underlie the 
country’s generally poor performance. 

Overburdened with patient load or 
human resources or both?

Our medical institutions, medical colleges 
as well as the mandated research institu-
tions, are expected to be actively involved 
in research since all MD, MS, MCh, DM 
aspirants are required to carry on some 
“original” research and submit a thesis 
for earning the degree. In addition, the 
various regulations for appointments and 

excellence in medical research – can we make it in india?

promotions require research publications 
as essential components. Several institu-
tions have also introduced MD-PhD dual 
degree programmes beside the PhD pro-
grammes. Thus, there is, in principle, a 
sizeable work force in place for carrying 
out research in the medical colleges and 
institutions. Unfortunately, only a small 
proportion of this large work force has 
the opportunity to work at places with 
fairly well-equipped infrastructure. Most 
others work under rather difficult con-
ditions including very long continuous 
“duty” hours. They are also constrained 
by inflexible time-limit for completing the 
“research” component of the degree. A 
continuity of research is also not main-
tained so that each new student works 
on different topics rather than extending 
the theme where the previous one had 
left. As a result, the research output re-
mains rather disappointing and the enor-
mous advantages offered by the human 
resource on one hand and the diversity 
of Indian population on the other is al-
most completely lost, and we continue 
to rely, for diagnosis as well as prognosis, 
on data generated in other countries with 
very different genetic and physiological 
backgrounds. 

The formal teaching load of a typical 
medical college faculty is usually not as 
high as those teaching in basic science 
departments in a university or college, al-
though in most of the clinical disciplines, 
teaching continues in OPDs, wards and 
on the operation table as well, somewhat 
parallel to “teaching” that goes on in ba-
sic research labs. A common explanation 
for the rather limited novel research out-
put from medical institutions is that the 
medical college faculty members have 
patient load amidst meager infrastruc-
ture which leaves them with little time 
and energy to think about any serious re-
search. This may possibly be true to some 
extent for faculty in clinical disciplines at 
a medical college attached to big hospi-
tal. However, the medical faculty in bet-
ter endowed medical institutions may 
not be engaged with OPDs/surgeries or 
wards on every working day and, there-
fore, the average per week workload 
may not be exceptionally or unduly high.

This may be due to large number of phy-
sicians in such Institutes. Compared to 
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the many private/corporate hospitals, 
faculty positions at publicly funded medi-
cal colleges generally fare poorly in terms 
of service conditions, salary/promotions 
and facilities. Existence of significant dis-
parity amongst different state and cen-
tral institutions, poor infrastructure for 
research in medical colleges, inevitable 
bureaucracy associated with administra-
tive issues of running hospitals, all add 
to the medical teaching institutions be-
coming less favoured places of work. This 
adversely affects the academic output of 
the institution. 

Medical colleges generally seem to have a 
strong hierarchical and authoritative set-
up. This thwarts the enthusiasm of young 
and capable faculty who wish to go be-
yond the routine health-care. A healthy 
academic and productive environment 
demands equal participation, incentives 
and opportunities for research.

Collaborative involvement of basic  
scientists in research, administra-
tion and policies relating to medical 
research 

Medical institutions also have “non-clini-
cal” or “para-clinical” departments/units 
whose faculties are not directly involved 
in clinical practices or patient care. Un-
fortunately, even their research output is 
also generally not impressive. At the same 
time, the administrative dichotomy creat-
ed by differential privileges and responsi-
bilities of the “clinical” and “non-clinical” 
faculty members remains a major cause, 
often unnecessary and avoidable, for 
heart-burn and conflict that affects basic 
as well as applied bio-medical research in 
medical institutions 

Notwithstanding our ad libidum apprecia-
tion of practices followed in western coun-
tries, we have kept the medical education 
and research separate from basic sciences 
as well as technology. On the other hand, 
almost all the leading biology departments 
in US universities are parts of Medical 
schools. Although models for integrative 
learning and teaching have been frequent-
ly discussed in the country and many de-
tailed reports prepared, the fact is that we 
continue to ensure compartmentalization 
and fragmentation that percolate down to 
the smallest unit possible. Absence of in-
tegrative research with collaborative basic 
science leadership remains a major impedi-
ment to ‘Make in India’ based innovation 
in Medical Institutions.

In the context of “conflicts” between 
“clinical” and “non-clinical” or “basic” 

scientists in our medical institutions, an 
idea has sometimes been mooted that 
the country should have “Basic Science 
Council” along the lines of the existing 
“Medical Council”, “Dental Council”, 
“Pharmacology Council” etc. However, 
whether establishment of such councils 
and formulation of rules will solve the 
conflict or promote any better research 
environment remains to be seen. An ex-
ample of well-meaning but poorly formu-
lated and implemented rules that result in 
more serious ill-effects is the introduction 
of the “Academic Performance Index” 
by the University Grants Commission to 
ostensibly promote academic activities. 
Paradoxically, these measures have gen-
erated more graft than promoting any 
better academic environment or perfor-
mance. Thus even well-intentioned rules 
can become counter-productive when 
driven in the wrong direction. 

It is indeed a sad commentary on the 
state of affairs that while we have not 
been able to make significant inroads in 
modern medicine, we have also failed to 
capitalize on our age-old health-care sys-
tem of Ayruveda, in spite of our sense of 
pride at the great wisdom of our far-re-
moved ancestors. As discussed elsewhere, 
including in these pages (Lakhotia, 2013, 
Ann Neuro), Ayurveda continues to suf-
fer because of want of serious unbiased 
inter-disciplinary research, which alone 
will help us understand its principles and 
to resolve between myths and reality. It 
is notable that Chinese have smartly in-
tegrated Chinese Medicine as part of for-
mal Medical curriculum. Such integration 
in Indian context can be promoted by in-
clusion of multi-disciplinary basic science 
experts together with practicing clinicians 
in various committees, governing bodies 
and other advisory bodies of Ministry of 
Health and Family welfare.

Basic scientists and clinicians as 
complementary stakeholders in  
medical education and research

How do we initiate and establish a more 
stable and interactive dialogue between 
the clinical and basic scientists and also 
involve technological experts in translat-
ing basic bio-medical research into real 
applications? One of the steps initiated in 
recent times to bring in some integration 
is the introduction of M.D.-Ph.D. dual de-
gree programmes. However, it is not clear 
as to how these would be qualitatively 
different from the regular MD or PhD 
dissertations, since such programmes do 

not ensure interactive participation of 
basic and medical scientists, especially 
when PhD-MD candidates are rather rare 
(Anand and Rao, Ann Neuro 2014). In 
any case, what we need are long-term re-
search collaborations on specific themes 
which, on one hand generate new basic 
knowledge/databases and on the other 
promote better health-care or usable in-
digenous technology.

Creating positions of basic scientists 
within the medical colleges/institutions, 
who lead well furnished and indepen-
dent laboratories, can provide opportuni-
ties for MD/MS/DM/MCh as well as PhD 
students to work under joint supervision 
of Scientists and medical faculty. Physical 
placement of such labs within the medi-
cal college/hospital is expected to facili-
tate better interaction since the clinician 
can walk in any time for interaction with 
scientists, who can similarly walk to OPDs 
or surgery tables. Such basic research sci-
entists can guide and monitor “directed 
basic research” in identified core areas 
that impinge on basic health-care in 
the country. A model of “directed basic 
research” was initiated some years ago, 
with success, to revive understanding of 
the basic science underlying Ayurveda.

Recent years have witnessed an increas-
ing number of better equipped corporate 
health-care systems with lucrative pay-
packages. These are good destinations 
for utilization of basic science research 
skills but have remained untapped. With 
increasing involvement of the better 
equipped corporate sector in health care, 
it would be prudent to engage them into 
a public-private partnership so that they 
function as technology incubators utiliz-
ing research outputs from both public 
and private medical institutions. 

Initiating teaching programmes which 
involve co-participation of basic scientists 
and clinicians is another avenue that fos-
ters sustainable partnerships. An example 
is the discipline of Human Genetics. An 
increasing proportion of contemporary 
health issues centres around genetic 
factors. Unfortunately, the medical cur-
riculum does not adequately prepare 
the medical doctors to understand the 
complexities of genetic disorders, their 
diagnosis and possible treatment. For-
mal co-training of science students by 
basic scientists and medical profession-
als, through didactic lectures, would not 
only prepare appropriately skilled human 
resource, whose demand is continuously 
increasing world-wide, but would also 
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foster a better dialogue between the ba-
sic scientists and medicos. The Molecular 
and Human Genetics MSc programme 
started at the Banaras Hindu University 
about 15 years ago is an example of such 
success story. Next step in this direction 
should be to prepare courses for Genetic 
Counselors. Equally rewarding would be 
development of training and research 
programmes in metabolomics and mi-
crobiomes, which have also become hot 
areas in contemporary health-care.

Appropriate changes in the archaic rules 
that govern medical education and pro-
fession together with active participa-
tion of all concerned would make a 
value addition and generate the much 
needed manpower to collect and under-
stand data for genetic and physiological 
makeup of Indian populations. Such data 
are essential to provide “Make in India” 
health care in the country. 

Conclusion

Medical research is not singularly poor 
in our country. We have less than im-
pressive performance in other spheres 
of research, innovation and technologi-
cal development. The poor performance 
of medical research, however, has more 
serious repercussions since it directly af-
fects health of people and therefore, of 
the nation. Obviously, we need to en-
sure quality medical research on a much 
larger scale. More than rules and regu-
lations, what we really need to achieve 
these goals include: i) commitment and 

passion, rather than compulsion, for re-
search and innovation combined with 
necessary mentoring, ii) bi-directional 
interactive and integrative environment 
that promotes and sustains collabora-
tion between clinical and basic scientists 
on one hand and the technologists on 
the other, who can convert innovative 
findings into usable technology for af-
fordable healthcare, iii) good training 
of medical students in clinical research 
especially for those who are inquisitive 
and research-oriented and iv) adequate 
independence of doing research to take 
their discovery to masses.

There is an element of “conflict of inter-
est” when it comes to considering the 
medical profession as a profession that is 
directed solely to treat patients and earn 
the livelihood in return. It is argued that 
to be able to get into active clinical pro-
fession, which usually implies obtaining 
super-specialization degree, the young 
person has to spend many more years of 
life, often under rather unpleasant con-
ditions, than is the case in other profes-
sional courses. Therefore, they feel that 
they are entitled to greater monetary re-
wards than the NPA available in most aca-
demic institutions as a compensation for 
losing on private practice. Such disgrun-
tled persons cannot obviously give their 
best just like those basic scientists who 
seek introduction of non consultancy al-
lowance (NCA). New salary structures of 
medical faculty. normalized to per hour 
risk free engagement, is often argued 

to provide remunerations equivalent to 
private centres. A substantial increase in 
the NPA or introduction of NCA for basic 
scientists may, therefore, not be the best 
or lasting solution. As long as we do not 
develop a system of identifying the right 
kind of human resource for a given job, 
such conflicts of interests and poor out-
puts would continue. Just as every MSc 
or PhD degree holder does not by default 
become a scientist, a basic medical or 
even a super-specialty degree would not 
generate a medical researcher. While we 
need a large number of researchers in the 
bio-medical fields, we need equally large 
numbers or more of medicos to attend 
to basic health issues in rural and semi-
urban areas. Therefore, what is required 
is to identify and promote the young as-
pirants into paths that better suit their 
temperament and capabilities than ste-
reotypes. There is no point in trying to fit 
square pegs in round holes or vice-versa. 
Facilitation of suitable matches and op-
timally promoting their activities is es-
sential for us to really make excellence in 
India. 
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“Good Laboratory Practices (GLP)” en-
shrined under the OECD guidelines pro-
vide an excellent framework in raising 
the bar in research productivity in our 
country. Ironically, none of the publicaly 
funded labs in the country have adopted 
these norms for basic research investiga-
tions. If these norms are adopted it may 
result in enhancing the quality standards, 
increase credibility, efficiency and trans-
parency of research and diagnostic facili-
ties. This is the first time that the Neuro-
science Research Lab at PGI chandigarh 
was awarded National Award by Quality 
Council of India for implementing qual-
ity principles voluntarily. This innovation 
has led to a system dependent technical 
and managerial procedures facilitating 
research audit and document control, 
improving purchase and accounting pro-
cedures as well as human resources be-
sides delivery of patient care diagnostic 
services.

The conventional system of running re-
search labs in India is based on no estab-
lished or uniform method of manage-
ment relying on individual preferences 
and experiences. Unfortunately, even the 
individual medical institutes do not de-
fine modules of running research facilities 
unless mandated by GMP requirements  
defined by regulatory authorities. This 
happens in the case of clinical trials where 
patient’s safety and care is involved. These 
trials have been presumably halted due to 
questionable data and lack of back trace-
ability of information. The ability to bring 
clinical level safety at the pre-clinical (basic 
research investigation) level makes this in-
novation unique transparent and credible 
for effective clinical translation. This can 
stimulate knowledge economy and attract 
huge investments from around the globe.

The current quality systems in Neuro-
science Research Lab encourages goal 
driven, self proposed monthly master 
schedule of activities in consultation with 
the study director, using the combina-
tion of Standard Operating Procedures 
(SOPs), Data Recording Sheets (DRSs) 
and master schedules. The Quality Assur-
ance (QA) conducts periodical audit of 
the progress, compliance and reproduc-
ibility of experiments giving a new lease 
to research output. The data generated 
is filed in a defined format using a man-
datory raw book, master code, calibrated 
instruments (with IQ, OQ, PQ), log sheets 
with continuously regulated infrastruc-
ture and room environment providing 
back up for each facility (including power 
outrage). This data and samples (if any) 
are archived in defined shelves or freez-
ers as the case may be so that research 
productivity and quality is enhanced. 
The electronic repository of entire data is 
maintained in dedicated servers secured 
by physical installation of firewalls.

The entire system in the research facility 
operates under a moral obligation for 
biannual external audit by senior quality  
assurance experts which includes profi-
ciency testing. This innovation encom-
passes periodic training of research per-
sonnel and staff to not only engage in 
academic activities but also bio waste 
management, sanitation, fire extinguish-
er safety, firsy aid, animal handling, and 
development of IQ (Intelligence quotient),  
SQ (Spiritual quotient), EQ (Emotional 
quotient) through periodic orientation 
programs which are essential for men-
toring of independent neuroscience  
research leaders for tomorrow. 

This innovation aims to enhance the  
reproducibility and error reporting of  

National model for replicating benchmarking of basic research  
investigations in govt institutes: a case for ministries of science  

and technology and health and family welfare

research data and sustain quality system 
in research practices, thereby facilitating 
a higher sincerity of purpose for research 
in medical institutes in India. This system 
also seeks to bridge the credibility chasm 
that exists between data generated from 
India and that from the West, because 
of which the best research from India 
is rarely taken seriously. The frequency 
and quality of research papers from this 
research facility provide for an innova-
tion which has improved the credibility 
of research generated from this research 
facility. This is expected to boost discov-
ery and innovation thereby accelerating 
translational research.

Implementation of this concept has led 
to benchmarking of research projects 
which are usually considered a soft activ-
ity in medical institutes of India, thereby 
enabling reliable translation of bench to 
clinic. This innovation has led to a system 
dependent technical and managerial pro-
cedures facilitating research data repro-
ducibility, audit control and document 
control. 

It is a perfect time for new Ministers of 
Science and Technology and Health and 
Family welfare to take note of this and 
consider instructing the funding agen-
cies like DST, DBT, ICMR, DAE, DRDO un-
der them to demand quality systems to 
be implemented in labs before releasing 
tax payer’s money to them for research 
and development. Neuroscience Research 
lab can be converted into a national ref-
erence laboratory to mentor this activity.

doi : 10.5214/ans.0972.7531.210202

Akshay Anand
Editor in Chief
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need for innovation in medical institutions

Practice of Medicine is rapidly changing 
the health seeking behavior around the 
world, however, an important aspect of 
this field hasn’t changed in India. For 
instance, we have not witnessed cred-
ible translation of medical training or 
knowledge into indigenous solutions 
for surgical modalities or diagnostics. 
Can we do something about bringing 
transformation in order to make larger 
impact on Indian society? Let us discuss 
the various models of how to fill that big 
gap: the distance between competence 
and excellence, and how by doing so, 
one could attempt to amplify the efforts 
through multi disciplinary patient centric  
approach. 

Overcoming stereotypes

There are a number of things that one is 
taught which are believed to be correct 
at the time of medical training. However, 
much of it has the possibility of being 
incorrect as one begins to test waters 
in real life. Avoiding the trap of think-
ing that one knows everything as well as 
projecting this to patients as such gener-
ally helps one excel and maintain an hon-
est relationship with patients. Therefore, 
carrying the amber of doubt in the prac-
tice of medicine is the key to advance-
ment in the field. For the very reason 
that doctors are often perceived as hav-
ing certain stereotypes: all knowing, up-
right, trustworthy, clever, conservative, 
authoritarian etc, as medical students, 
one may have pressures to conform to 
one of these stereotypes. One shouldn’t. 
A lifetime spent trying to become some-
thing you are not may destroy you. Be-
ing oneself and trying to learn steps that 
help bridge the gap that separates one 
from simply being competent to being 
excellent and innovative is the basis of 
originality in research and translation. 
One of the recipes to instill innovation 
is also to become investigative, carrying 
the amber of doubt while accosting ev-
ery patient in a clinic or ward. There are 
many thinkers that argue that doctors 
should even share their ignorance with 
patients and together help patients over-
come their misery. Evidence shows that 
genuine partnerships with patients gen-
erates better outcomes and greater sat-
isfaction for both patients and doctors. 

Innovation

Medicine is not only clinical work, it is 
much more: working out relationships, 
teamwork, communication skills, re-
search, innovation, publishing and criti-
cal appraisal. With the amber of doubt 
one is more likely to discover new clinical 
associations, syndromes, and solve prob-
lems that medicine had never previously 
resolved. However, such efforts require 
multidisciplinary approach that should 
include individuals from basic sciences, 
engineers, MBAs and even patients. Some 
of us wonder why is this important when 
rush of patients need to be immediately 
addressed. This editorial is an attempt to 
argue that a link exists between such in-
novative endeavours and value addition 
in practice of medicine. As mere glance 
at the make of hospital instruments or 
prescription of drugs reveals that most 
of these are imported, invented by indi-
viduals outside India. India pays a huge 
cost for buying these drugs and instru-
ments in the form of inventorship costs 
i.e patents acquired by scientists who are 
not resident Indians. These individuals 
have even gone out to win Nobel prizes 
in Medicine. Eventually, the cost of im-
port combined with commercial cost of 
patents held by these individuals (read 
countries) is recovered from the end user 
i.e the patients. If the these individuals 
could be one among us, being passionate 
about converting the zeal into undertak-
ing that journey between competence 
and innovation, such inventions could 
transform the Indian medical world. This 
is possible in collaboration with other 
stakeholders in healthcare systems such 
as Pharmacologists, basic scientists, ven-
ture capital and engineers. Such models 
have capacity to drastically reduce the 
healthcare costs directly affecting the 
costs of healthcare delivery. This is exactly 
why many of us argue research and inno-
vation as the potent tool to advance our 
knowledge economy (or health econom-
ics), in whatever way one puts it.

There are limited number of innovators in 
India such as Dr. Sathya Jeganathan who 
invented low cost incubators, Dr. V Mo-
han who spearheaded mobile telemedi-
cine clinic, Dr. Prakash Khanzode who 
invented affordable patient beds and so 

on. There are even student role models 
who have published over two dozen arti-
cles in international Journals while in final 
year of MBBS. However, such examples 
need to increase in numbers. Kalam-Raju 
stent is another example of home grown 
stent which could not have been possi-
ble without residents not taking such an 
initiative outside immediate call of duty. 
The ability to say ‘Yes’ to opportunities 
outside immediate world of clinics and 
surgeries and venturing into medical in-
novation may add even great value to the 
healthcare landscape in India. It is time 
that our residents and trainees step out 
of the routine medical world and play 
‘larger’ role in patient care through inno-
vation driven entrepreneurship. 

Research learning cycle

Learning is the basic ingredient for in-
novation. Orthodox learning may have 
stopped for us today, with acquisition 
of degrees, however, neither us nor our 
senior teachers can claim to know every-
thing. They are still students as much as 
we are and are still learning. There are 
many methods of learning that are avail-
able in the field of medical education and 
depending on the one you adopt, you can 
make bigger impact in your field. Con-
versational or blended learning involves 
combined interaction and discussion at 
multi disciplinary level which has often 
been advocated to result in innovative 
spirit and should therefore be encour-
aged. Every patient, for that matter, can 
be regarded as a learning material as well 
as a research project that requires one to 
pause, listen and investigate, treating a 
patient not as organism replete with simi-
larity of symptoms that characterize a cer-
tain disease, instead, one with a unique 
phenotype. Documenting and building 
patient data and compiling various in-
vestigations from various patients ex-
amined, may result in generation of new 
knowledge that can be useful drug tri-
als and systematic reviews of tomorrow. 
These ideas can also become the grant 
applications seeking research funding 
from funding agencies. The colleagues  
in research learning approach could be-
come our collaborators and the data we 
generate can become original research 
papers and patents. 
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Applying such knowledge for innovative 
solutions to existing clinical situations 
may then lead to discovery of new drugs, 
surgical techniques or diagnostics which 
is what India needs today at an afford-
able price in order to transform its health-
care infrastructure.

Nobel Prizes

At this point it would be pertinent to be 
introduced to the world of high achiev-
ers most of whose research and innova-
tion has transformed healthcare. Analysis 
shows that majority of Nobel prizes, con-
stituted by Alfred Nobel’s foundation, 
to reward the outstanding contributions 
towards mankind, have been won by 
individuals from West. Closer analysis 
also shows that average age of research 
productivity of these Nobel Prize win-
ners peaks at 35-45, which is the age we 
reach in a couple of years after getting 
the regular tenure track. With an award 
coming from Alfred Nobel’s will, each 
prize continues to approximatea stag-
gering USD 1 million. Many surgeons 
and physicians have distinguished them-
selves by winning Nobel Prize in last few 
decades. These include Prof Banting (for 
Insulin), Prof Yamanaka (for induced plu-
ritotent stem cells), Prof Mansfield (for 
MRI) etc. With growing number of MD 
Nobel laureates the national focus has 
shifted towards capitalising the potential 
of the physicians and surgeons so that 
they could convert clinical knowledge 

into innovations. Such innovations from 
India can have immense ripple effect on 
patients whom we have not even seen. 
This was also the reason cited by Prof 
Yamanaka when he described his shift 
in focus on medical research (than just 
clinic) while choosing to work with in-
duced pluripotent stem cells and provid-
ing a technology to convert skin cells into 
embryonic like stem cells, a feat that won 
him the Nobel Prize in 2012. 

These efforts could not have been pos-
sible but for a care for quality work: gen-
erating data that is authenticated, test 
samples which could be back traced and 
records and investigations which could be 
audited. In other words implementation 
of quality systems is the heart of innova-
tion. Working in an accredited hospital is 
a definite advantage for those clinicians 
who wish to organize their time well. 
Those hospitals who do not have such sys-
tems should implement such guidelines 
in order to bring more transparency and 
quality in practice of medicine. Medical 
students should similarly participate in ac-
tivities of quality clinical care. Collabora-
tive spirit combined with inter disciplinary 
pursuits in Medicine is the only way one 
can bridge the chasm that separates com-
petence and excellence. 

Mentorship

Mentoring requires a big heart and pas-
sion to derive pleasure at one’s trainees 
surpassing our own professional exper-

tise. The joy of celebrating colleague’s 
success is not experienced by each one of 
us. Only those who have crossed that vital 
bridge separating mediocrity from excel-
lence experience such a bliss. We should 
aspire to reach that stage from where we 
do not envy anyone, from where we are 
able to disseminate knowledge, wisdom 
and share experiences. 

Last, but not the least, it is important to 
emphasise the value of creating female 
medical leaders in the field. With their in-
crease in the field, very few have reached 
the top managerial positions. Even re-
viewing the gender based winners of 
Nobel laureates, only 85 out of 823 No-
bel Prizes have been found to belong to 
females (with Madam Curie topping the 
list). This needs introspection. Studies 
have also shown that female students do 
exceedingly well in their academics but 
are reluctant to take up leadership posi-
tions in academia and innovation enter-
prises, leaving enough scope for filling 
the void. Female medical students should 
therefore seize the opportunity and lead 
the field by participating in innovation 
endeavors so that the mankind can ben-
efit from their intellect, compassion and 
integrity.

doi : 10.5214/ans.0972.7531.210101

Akshay Anand

Editor-in-Chief 
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The Curriculum

Unlike other countries in the World, MCI 
regulates a centralized curriculum for 
the undergraduate and post-graduate 
courses. In the US and UK, deciding the 
medical curriculum is the prerogative of 
the Universities. Medicine has a vast and 
comparatively wider array of subjects to 
be studied. These subjects have both clin-
ical and non-clinical distinctions.

In undergraduate studies, the students 
are exposed different subjects, which are 
divided based on the hours of lectures, 
case studies and practical hours. The sole 
dependence of the undergraduate stu-
dents rest on their respective professors, 
who remain busy practitioners burdened 
with administrative duties. This makes it 
very difficult for the students to get their 
queries and doubts cleared. The non- 
clinical departments like Anatomy, Physi-
ology, Biochemistry, Pharmacology and 
Microbiology, where theory is empha-
sised, are being slowly phased out in the 
West; replaced by elements of genetics 
and molecular biology but nearly 1480 
course hours have been dedicated by the 
MCI for the practicals in such subjects. Is 
it worth it? This uneven and insufficient 
cocktail of subject-exposure deprives the 
students of both clinical and research ex-
pertise. The undergraduate students are 
rarely posted to emergency wards and 
therefore lack the knowledge of how to 
deal with critical care. Many argue that 
there should be a proper interface be-
tween the teaching module by balancing 
patient contact and associated classroom 
teaching. Learning the diagnostic and in-
terventional techniques can be brought 
about only by the contact with the pa-
tient and in-ward studies. The teaching 
and interpretation of further diagnostic 
measures like Case study, Report study, 
Therapeutic learning, history taking skills 
and short listing of differential diagnos-
tic measures can be carried out in class 
rooms. In the situation where there is lack 
of facilities and resources it has been seen 
that peer-assisted learning provides a tan-
gible solution to the problem of clinical 
teaching skills to a very large group of 
students: Indeed, it is a norm worldwide. 
This can work quite well in the medical 
colleges in small cities with compara-
tively less busy work environment but can  

prove fatal in the present day case sce-
nario wherein the senior medical students 
are insufficiently and poorly trained. The 
undergraduate students should be posed 
with questions based on the cognitive 
skills and problem solving exercises from 
the case studies. Perhaps, age old memory  
based MCQs should be replaced. 

The emphasis on problem based teaching, 
case based questionnaire, clinical-rounds, 
distinction in class room and in-ward 
based teaching and developing a central-
ized promoting examination could prove 
to be a vital checkpoint for the eligibility 
and accuracy of the medical graduates. 
As quoted by Sircar: When an ill-trained 
MBBS doctor begins his independent pri-
vate practice, he poses a greater hazard to 
the patient than the ailment he purports 
to alleviate. 

Some of the deficits in skilled human  
resources can be overcome by astute 
planning and by way of integration of 
nursing services with the medical cur-
riculum. It is almost a requirement in a 
resource starved country like India that  
the semi skilled individuals are trained 
in primary health care and mobilized for 
health care, especially for rural health care. 
The deficiency of medical health workers 
can be met by upgrading the training and 
standards of paramedical and nursing 
care. The nursing community worldwide, 
is fairly experienced and well equipped 
with various medical procedures like de-
liveries, midwifery, vaccinations, first aid, 
primary infections like cough, cold and fe-
ver and can perform small interventional 
surgeries like removing foreign bodies 
from the eye and nose etc. They can act as 
full-fledged doctors and take care of the 
ground level requirements and ailments 
of the medical field at the primary level. 
This is very well elucidated by the example 
of Norwegian nurses running a hospital 
successfully. 

The gaps in teaching because of the  
time and staff bound discrepancies can 
be tackled by the intervention of IT in 
medicine. Training programs and class-
room based courses could be launched 
through internet portals, as already fol-
lowed in the west. Such a model has been 
developed by Prof Rakesh Biswas and 
widely known as the user driven health 
care system developed at Bhopal’s People 

medical education and training: implications for india
(........continued from page 133, 20–4)

Medical College. Diplomas involving Tele-
medicine, Teleradiology, and other para-
medical courses could be encouraged as  
much as courses on Translational medi-
cine as discussed below. 

There needs to be re-organization of fee 
structure in medical colleges. The impos-
ing of heavy Fee-structure on private col-
leges and relatively stringent regulations 
have not been matched by fees in Govt 
Institutes that are purely funded by na-
tional tax collected from various states. 
Like the West, a medical graduate student 
could be encouraged to pay up for the 
undergraduate fees and repay it at a flex-
ible rate of interest once he/she begins to 
earn. The in-service internship mandating 
service in the villages and remote areas 
by Ministry of health and family welfare 
is an admirable step in this direction. This 
will not only encourage the optimal utili-
zation of tax payer’s spending in health-
care but also retain the health workers in 
the country who begin to write ECFMG 
tests soon after being trained from  
national resources.

Mobility between medical and  
research fields

As elucidated earlier, both undergradu-
ate and post graduate students lack the 
complete knowledge about the patho-
physiology of ailments and this leads to 
incompetence and lack of innovation in 
diagnosis and therapeutics, thus impact-
ing sustained enthusiasm in treatment of 
patients. Opportunities for both MBBS 
and MD/MS students should be provided 
to pursue core biomedical research. Both 
clinical and non-clinical residents should 
look forward to research as a new frontier 
for translating knowledge for better af-
fordable healthcare. Likewise, non-clinical  
researchers i.e. PhD trained personnel, 
pursuing core scientific research, should 
exhibit equal enthusiasm in pursuing  
MD under a two year hospital training 
under innovative “to be launched PhD 
MD programs” and advance knowledge 
for utilization in health care delivery or 
translational research. Of course this will  
require bold changes in policy. Tailor 
made jobs should be simultaneously im-
plemented in research or medical institu-
tions at the faculty level such that these 
uniquely trained individuals could be  re-
cruited after completion of their courses.
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Encouragement of medical  
Entrepreneurship

Innovation is the key to deliver affordable 
healthcare products in any developing 
country, including India. Entrepreneur-
ship has a major role to play in medical 
education in India. Innovations combined 
with entrepreneurial strategies can bring 
about a radical reform in reviving the 
economics of medical education. New 
healthcare products could be generated 
as per the needs of the country which 
should be cost effective and consumer 
friendly unlike the international and 
multinational brands. There is an urgent 
need to include training in innovations 
in medical entrepreneurship. This can 
be achieved by chalking out a vibrant 
program developed with collaboration  
of technology incubators from different 
disciplines with the help of industrial  
tie ups.

Human resource management

The biomedical engineers and lawyers 
are exposed to labor-management or 
resource-management at some stage or 
the other. The knowledge of medical pro-
fessionals is limited by the exposure to 
manage patients on an individual basis 
without much exposure in professional 
management. There is generally no lat-
eral advancement of knowledge among 

medical graduates for the administrative 
acumen applicable to medical education 
and training. The Department Heads in 
general need to manage the paramedical 
staff, medical staff, healthcare and diag-
nostic duties based on adhoc experiences 
rather than a structured module.

In already resource starving situations, 
the lack of vision of deployment of skilled 
resources in optimizing OPD productivity 
requires the statutory bodies to review in-
adequate allocation for human resources 
for patient care. The above problems can 
be sorted out and optimized by involve-
ment of educationists, professional man-
agers, physicians and social activists. An 
assurance of the quality in management 
of medical institutions can be achieved by 
the audits of the performance of health 
care workers. Recently, Times of India 
published an interesting analysis of work-
ing hours of senior physicians in National 
Medical Institutes, arguing that majority 
of faculty at such institutes has consid-
erable time for innovation and research, 
owing to a few OPD hours as per week, 
due to rotation duties coupled with in-
numerable vacations, conferences etc. An  
annual audit of deployment of health-
care workers should be implemented ei-
ther centrally or by an institution which 
should govern the smooth running of the 
hospital based on patient feedback.

Re-organization of medical  
education managers

Keeping into view the drawbacks in  
the current managerial system in the 
publically managed medical education 
systems, there is an urgent need for re-
organizing the panel. The medical edu-
cation managers and the board need to 
be re-organized. The panel should con-
stitute members from different spheres 
rather than medicine alone. A medical 
institution is a site with plethora of ac-
tivities with different elements of society 
working hand in hand. Hence, a proper 
reconstitution of the statutory body is 
urgently required. The people form dif-
ferent spheres who constitute the panel, 
with qualifications as diverse as MD, 
PhD, Judiciary, Law and civil society have 
now been incorporated in the newly re-
constituted MCI.

doi : 10.5214/ans.0972.7531.210102
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recipe for translational research in INDIA: MD-PhD or PhD-MD?

The current scientific scenario in India over-
emphasizes translational research without 
highlighting need to bring educational 
and training reforms that can enable such 
translational research. It is widely believed 
that there are two cycles of translation, 
namely T1 cycle which is characterised by 
bench to bedside approach and the T2 
cycle which is characterised by bedside to 
bench approach. Both cycles are comple-
mentary for translational enterprises and 
are key to raising the basic research in-
vestigations for societal benefit. The huge 
investments in biomedical research are 
driven by tax payer’s money and therefore 
constitute a precious national resource 
which needs to be moderated by effec-
tive and long term research planning of  
human resources. The best medical univer-
sities outside India have overwhelmingly 
introduced the concept of MD-PhD pro-
gram in order to focus on the T2 variant 
of translational cycle. This is undeniably a 
significant part of translational research 
wherein clinical observations define the 
research goals engendering discover-
ies in diagnostics and therapeutics. This 
educational system has led to training of 
Physician-scientists who are able to reduce 
the clinical phenotype using the molecular 
tools and exploit the biological phenom-
enon that addresses clinical phenotype. 
Such top to bottom approach is not only 
essential to apply the imagination of phy-
sicians as this platform provides them with 
the dynamic link between clinical and mo-
lecular association but also enhances clini-
cal skills. While India is poised to emulate 
this model in medical institutes, US, UK, 
Japan, Europe and Australia have already 
successfully implemented this exciting ca-
reer advancement scheme for physicians 
such that their knowledge can integrate 
the molecular techniques for clinical ben-
efits. Despite all the euphoria, the pace of 

discovery and innovation of biomedical 
sciences fades to insignificance when com-
pared with pace of innovation in engineer-
ing sciences. It is almost negligible in re-
emerging economies like India. Is PhD-MD 
the solution to current crisis? How does 
PhD-MD program offer new perspective 
than MD-PhD program? Let us examine the 
differences. The PhD-MD program pertains 
to the T1 cycle of translation and serves to 
exploit the expertise shared by majority 
of research workers worldwide who work 
outside medical institute i.e. university, re-
search institute and colleges. These venues 
lack interface with clinical colleagues and 
are therefore deprived of the elements of 
T1 cycle and can thus become useful par-
ticipants of T2 cycle. The PhD-MD program 
is therefore argued as the most suitable for 
the countries of developing world espe-
cially India, China, Brazil and South Africa. 
These countries lack the medical facilities, 
human resources and are overtly depen-
dent on the import of medical devices and 
drugs which make the healthcare delivery  
less affordable for their respective popu-
lations. It is here where the PhD-MD 
program can bridge the deficit and suc-
cessfully develop knowledge equity by 
accelerating the T1 cycle of translation. 
This bottom-top approach is characterised 
by reductionist to clinical visualisation of 
biotechnology applications thus enabling 
the bridging of chasm that exists between 
reductionist approach and systems ap-
proach. This is abysmally lacking in the ru-
dimentary MD-PhD program which starts 
from clinical observation and later exam-
ines the molecular details. The information 
cascade emanating from molecular inves-
tigation to clinical observation is the vital 
link of the complete T1-T2 cycle of trans-
lation. Launching of PhD-MD program is 
also economically viable for developing 
country like India which needs to develop 

quality care physicians founded on the 
sound track record of research than qual-
ity researchers founded on sound medical 
knowledge. The number of Ph.D scientists 
working on biomedical related problems is 
growing significantly in India over the last 
decade.  However, most of them do not 
have an exposure to human anatomy and 
physiology. This exposure can appropri-
ately equip biomedical scientists to make 
an impact on translational health research. 
The PhDs in India are recognised world-
wide and many of them can be trained in 
a sizeable portion of medicine to achieve 
this goal. They can even be used for serv-
ing the rural healthcare sector for such 
countries with little more training rather 
than exporting them to sophisticated re-
search labs of the west. A similar pattern 
did happen in the late 1970’s and 80’s 
when a number of Indian Ph.D’s working 
in U.S.A. acquired M.D degrees in Mexico 
and South American countries. Many of 
them continued with clinical practice while 
some returned back to academic research. 
Although several efforts are being made 
to start M.D/Ph.D program in India, no sig-
nificant progress has been made in this di-
rection. Perhaps the alternative Ph.D-M.D 
model can be implemented so that we can 
have excellent translationally driven bio-
medical researchers in the country for the 
future. This can also be even an comple-
mentary model rather than an alternative 
model to M.D/PhD program. 

doi : 10.5214/ans.0972.7531.200301
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This is probably the first time that the Promoting new support systems in discussing the implications of the new 
Academy's Journal is making serious Neurosciences regulation allowing scientists to start their 
effort to acquire leadership in research companies representative of Annals of Neurosciences aims to lead 
Neuroscience Journalism by sharing enhanced Academia-Industry partner-ship. the transformation of scientific 
ed i tor ia l  respons ib i l i tes  with Many of such articles have also argued the environment in the country, counter the 
counterparts outside Indian origin. urgent need to promote young leadership issues raised above by highlighting the 
The journal which has continued to be in academics.thoughts that capture the hearts and 
published for last 16 years, 4 times a Focus on multidimensional scientific minds of neuroscientists; by publishing 
year is now set to overcome barriers communication articles that do not merely communi-
that lie in the way of local journals 

cate research but also focus on issues The release of various issues  in 2009 have attaining national and global 
that transcend mere acquisition of witnessed new design, content and layout leadership in Neuroscience.  I took 
technology or establishment of new and the Journal now finds itself ready to over as Editor in March 2009 after 
centres in India, those that promote take on the other regional journals which all the efforts have focused on 
value of human resources in advancing including those from China, Japan and enhancing visibility of the Journal. It 
neuroscience research, by re-evaluating several other countries who have built their was soon realized that the impact of 
leadership roles of Neuroscience research around local journals. We Indian Journals, in general, and their 
programs in the National Institutes, introduced some new sections such as citations has never been adequately 
creating new publication/peer review 1 ‘molecular shots’ which features immuno-addressed in this country  and, in 
ethics and set ethical standards for staining pictures; ‘Journal Club’ which general, do not match the Inter-
other Journals in the world and publishes commentaries by graduate and national standards. Many argue that it 
advocate new funding mechanisms. It post doctoral students apart from routine is the reluctance of the Indian 
also seeks to become a vibrant platform research articles. ‘Book reviews’, scientists to communicate their 
for advocating legislations in stem cell ‘Commentaries’ and ‘New Focus’ section research results to local journals which 
translation and therapy by promoting has also been introduced such that there is has led to low citation of these 
active role of young scientists and multidimensional flow of scientific journals. As a result the best research 
corporates in National Academies, information. We also published, for the gets known by people outside India 
Institutes, National task forces and first time, the disease biography of Stephen before it is even communicated within 
Journals, and by publishing articles that Hawking, the leading cosmologist who local journals, others believe that 
defy dogma and promote policy also suffers from ALS alongwith a these Journals are not attractive venue 
research such that the impact of commentary on his disease by Prof Walter for submitting articles. It is believed 
Neuroscience research is felt in our Bradley. Such patients narratives are that scientists communicate those 
immediate society. This may lead to regarded as important tools of inspiring articles to these Journals that have 
increased allocation of funds for and promoting Science. Prof Bradley earlier either been rejected from Inter-
Neuroscience. Therefore, publication of raised questions about Hawking’s ALS national Journals or those that they 
articles that promote Neuroscience diagnosis in this commentary, due to the themselves regard as second grade. 
outreach programs and lead to creation lack of documented evidence from Stephen The recognition of this problem by 
of more Foundations and Endowments Hawking's personal release, but later while Annals of Neurosciences is thus very 

2 that sponsor such efforts will ultimately reviewing the biography, he agreed with timely,  particularly when Chinese and 
promote solutions to diseases of Brain the symptoms associated with this European Journals have begun to take 
besides st imulating knowledge disorder. This feature is a revolution in a lead in developing their indigenous 
economy. Such issues are being covered Neuroscience journalism ,  declares journals and communicating their 
under 'New Focus' section of the Dr Bradley stating that Annals will acquire best publications in their own 
Journal. In my first editorial I announced leadership in this area and will continue to journals. Under the guidance of the 
its new focus to be on Neural Stem cells attempt to bridge the chasm that exists Editorial Board, a strategy has been 
and Neurosc ience  po l i cy.  The  between the diseased and those who run laid out to enhance readership by 
commentaries are attempting to the labs to study diseases. The October introducing new sections that will 

make a lasting impact on Indian and provide insight about how research issue of the Journal has published a 
world neuroscience. structure should be revamped commentary from Tom Isaacs, the co 

raising the bar

100



ANNALS OF NEUROSCIENCES    VOLUME 17    NUMBER 2   APRIL 2010 www.annalsofneurosciences.org

52
ANNALS
EDITORIAL

founder of Cure Parkinson's Trust in made to include only those names that matters of the Journal while being on the 
UK, on the need for innovation in have genuinely influenced the field. panel. The new editorial board also included 
Parkinson's disease highlighting the Denis English, the Founding Editor of Prof MRS Rao, who was nominated by Prof 
need to integrate and empower all CNR Rao as the Ombudsman. He is the Stem cells and Development, the Senior 
the stakeholders, particularly the Editor of Journal has continued to President of Jawaharlal Nehru Centre for 
patients, in developing solutions to provide constant guidance with his Advanced Scientific Research (JNSCAR), 
this dreaded disease. We also commentaries alongwith Prof S Bangalore. Prof A Surolia who is currently the 
published the new research from Prabhakar, the Head of Department of Director of National Institute of Immunology 
the lab of Prof Chanda Kulkarni Neurology who is known to have led (NII) remains the scientific advisor. Dr Y.K 
which showed the neuroprotective the indexing of Neurology India. Prof Gupta from AIIMS, Prof H H Garcia from Peru 
r o l e  o f  G a b a p e n t i n  o n  Anand Swaroop from NIH, USA whose and the leading stem cell researcher Prof Peter 
A m i n o p h y l l i n e  i n d u c e d  leading work in retinal regeneration is Andrews from UK became the part of the  
epileptogeneis mouse model apart well known, continues to play a editorial team. Mr Pavan Duggal, the person 
from articles communicated from prominent role as Executive Editor and who revolutionised the cyberlaws and 
the lab of Prof Thakur and Prof has provided critical advice of how to intellectual property in the country was joined 
Mohankumar. Prof Denis English, seek out important partners. The other by famous United States Patents Treaty 
the Founding Editor of Stem Cells Senior Editor is Prof Ante Padjen from Organisation (USPTO) attorney Michael 
and Development, adds,' in the lead International Brain Research Organi- Coblenz, who together provide constant legal 
commentary” the journal can sation (IBRO). Prof Satyanarayana who support to the journal which is now being 
initiate its trek into unanswered is the Editor of Indian Journal of widely recognized as the fastest growing 
questions of past investigators by Medical Research, and Prof Gurudutta journal in this subcontinent.
reprinting portions of the classic from Stem Cell Group in Defence Online submissions
work of Karl S Lashley who searched Research Development Organisation 

The online submissions for Annals of for the 'engram' from 1920 till 1950, (DRDO) and Prof Shashi Bala Singh, the 
Neurosciences have been implemented never finding the elusive link Director from DRDO, Leh are the part of 
through a new portal www.annalsof thought to convert short term editorial team. Rakesh Biswas, a friend, 
neurosciences.org. A huge effort to scan, memory to one stable, came up with philosopher and Deputy Editor of BMJ 
OCR, generate DOIs and reload the old issues a number of brilliant alternate Case Reports has been a major support 
into the brand new web site is nearing hypothesis'. The classics section is in helping introduce innovations in 
completion. Annals has partnered with Cross therefore, attempting to address medical journalism and will play a 
Ref and PHI services for the monumental job such issues which have long been defining role in the further growth of 
of tagging all articles and the accompanying forgotten and remained unfunded the journal.
cross references with their DOIs from 2005. for advancement of field. Printing 

The editorial team is joined by the This has been a very labour intensive process the old articles of legendary 
legendary Colin Masters from Australia and some of my lab members and other researchers attempts to bridge this 
who made significant discoveries in the volunteers are together building this strong gap.
field of Alzhemier's disease and Youdim foundation for years to come. 

World Neuroscience leaders on the Moussa from Israel who has also been 
Indexing Board involved in the discovery of several 

drugs for Parkinson's disease. Among Annals of Neuroscience has been indexed by This is the first time when so many 
the other well known scientists include, CAS (Chemical Abstract Service), DOAJ, International leaders have come to 
Prof Mriganka Sur from MIT, Prof EBSCO, Index Copernicus and Google Scholar. join hands under an Indian Journal 
Walter Bradley from University of A new e ISSN no has been obtained. Indexing reflecting the aims set by the 
Miami and Prof Tanaka from RIKEN, with PUBMED is an extremely competitive Academy. The April issue of 2009 
Japan. Prof Obaid Siddiqui, the founder process decided by a 15 member committee announced a new team of editorial 
Director of National Centre Biological which meets to review more than 150 board members that include the 

best brains and stem cell researchers Sciences (NCBS) and Prof Lakhotia, the applications 3-4 times a year. The Journal is 
in Neuro-sciences from around the Dean of BHU are fellows of Indian reviewed for evidence of scientific quality, 
world, representing almost all major National Science Academy (INSA) and peer review, ethical standards, disclosure 
countries. A deliberate attempt was have continued to guide on various statements, global audience and a promise 

101



for emerging field combined with local journals. It is advisable to cite as New Partners 
an International panel. While it is many articles from the Annals of The Journal is leaving no stone unturned in its 

Neurosciences as is scientifically generally believed that Publishers aggressive pursuit of seeking out new stake 
justifiable so that the goals of play a significant role in indexing holders and patrons in the advancement of 
enhancing visibility to the journal are and offer a preexisting International the cause for which the Journal has been 
realised. More submissions from audience to the Journal, the revitalised. Among the new readers of the 
academy members and other readers opportunity for board members to Journal are PMO, Secretaries of DBT, CSIR, 
will greatly aid the indexing and interface with policy makers, ICMR, major lobby groups in Business, 
citations of the Journal.business houses, society and the Academia, Bureaucracy, Law Firms, Social 

media is partly compromised in the Fund raising activities Scientists and Patients such that its growth 
process. Journal of Neurosciences or becomes truly inclusive. Initial seed money came from the 
the Indian Journal of Medical 

family and friends of Editor and Board Publishers
Research are examples that do not members who understood the spirit Indexing is greatly aided with the availability have publishing partners even behind the revitalizing of Annals of of Publishers but the consensus on seeking though their citations have taken Neurosciences that they agreed was a out a partner has not been reached yet. Three decades to build. It is expected that national initiative. The Journal has been major publishers have independently the Journal will acquire indexing and active on the fund raising activities. It is contacted the Editor. These include Bentham an impact factor in next two years also proposed to announce neuro- Publishers, BMJ and Medknow publishers. and it is hoped that some decision is science journalism fellowships to boost 
reached when Pubmed committee these activities. The Editorial team will 
meets at the end of this year. The soon announce these fellowships. The 
only other Neuroscience related new proposal to enhance the Akshay Anand, Ph.D
journal in the country that has advertising rates and subscription rates 

Editor-in-Chief
powered its way to indexing have also been introduced. This will 

Referencesincludes Neurology India and enable the Journal to meet the 
1. Anand A. Science entrepreneurship Challenges and Annals of Indian Academy of increased costs of production. The 

opportunities in India, Journal of Public Neurology whose focus, however, is members are requested to come 
Administration and Policy Research 2009 ; 1 (1): 

on clinical Neurology. The recent forward and participate in these 1-3.
release of impact factors has seen a activities and donate liberally for this 2. Anand A. Journal needs aggressive policy. Editorial, 
significant decline among these cause. Annals of Neurosciences 2009; 16(1): 1.
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The rise of economy and information technology is fast transforming the intellectual property and 
technology commercialization in the developing world, particularly in India. absence of awarenesss, 
strong domestic pressure groups, lack of consortium of IP attorneys and scientists, biotechnology 
firms and private sponsored research coupled with increase in brain drain have tremendously affected 
growth of knowledge economy and value creation. With a new patent law of 2005 in place along with 
new regulation, which will allow Indian scientists to float their own companies, India is poised to 
overcome most of these challenges. Indeed, recent results show this is the case, reflecting the success 
India gained in developing computer technology just a few years ago. It is anticipated that this 
environment shall foster and facilitate new therapeutic approaches to devastating diseases, particularly 
chronic diseases of aging.  
 
Key words: Wealth creation, research, commercialization, knowledge, economy. 

 
 
INTRODUCTION 
 
Historical overview- philosophical barriers 
 
From 1 AD to 1700 AD, India and China had together 
commanded respectable share of world’s economic as-
sets (Prime and Kulkarni, 2007). In the subsequent years, 
particularly after the second world war, United States and 
Europe judiciously utilized the IPR regime as an instru-
ment of economic progress enhancing their wealth by 
technological breakthroughs which India could not emu-
late. Representing a sixth of human resources, as foun-
tainhead of 4 major religions and the largest democracy, 
India possesses rich ancient knowledge besides access 
to modern technology. It has given the number system to 
the world and several discoveries in fields of mathe-
matics, physics and biology besides producing several 
thinkers, philosophers and noble laureates (Gup-ta, 
1983). India has, however not optimally tapped the im-
mense potential of its intellectual pool for enhancing its 
wealth. In this article some of these causes have been 
traced in order to understand this impasse. These chal-
lenges transcend mere access to or acquisition of tech-
nology to cultural, institutional and philosophical barriers 
in adoption of IPR regime and its commercialization as 
foreseen by WTO or TRIPS. Indians have always 
attached a lot of sanctity to knowledge  and  the  deliverer  

of knowledge, the guru or teacher and the Goddess of 
knowledge, Sarswati as much as Lakshmi, the Goddess 
of wealth (Ankrl, 2000). Some thinkers believe that the 
genesis of the problem of dissociation of wealth creation 
efforts from knowledge lies in the known relationship pro-
blems between Sarswati and Lakshmi. The idea of sci-
ence entrepreneurship thus never visited the political 
thinkers, policy makers or the academicians until very re-
cently. Majority of the research in India has thus con-
tinued to be supported by only public funds which owes 
its origin to existence of Gurukuls (free residential sch-
ools) because of which the licensing and protection of 
patents remained under bureaucratic control. Absence of 
strong domestic pressure groups and private sponsored 
research has simultaneously contributed to lack of 
interest and aware-ness about such issues. Coupled with 
an all-pervasive philosophy of Vishwa Kutumbukum 
(world is a single big village) the scientific patriotism 
could never acquire pro-minence among Indian scientists 
making it difficult for them to link their productivity with 
national benefit. Even the great Indian scientists like JC 
Bose or CV Raman re-frained from accepting financial 
gain from  their  research which served as  a  bad  prece- 
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dent for others scientists. 
 
 
Socio political factors 
 
Politics in multicultural, multicaste Indian democratic so-
ciety has further eclipsed the vast potential of talent by 
promotion of caste based reservations in professional 
education. http://www.frontlineonnet.com/fl1420/1420099. 
0.htm).  Although there are benefits of reservation from 
the point of view of providing opportunites for disadvan-
taged sections of society the idea of addressing social 
inequality by reserving seats for technical jobs in present 
form is not beyond debate. There is a recent ruling by su-
preme court providing reservation immunity to IITs (In-
dian Institutes of Technology) and top some medical insti-
tutes. There are other factors that determine funding in 
medical research which are dependent on relative spend-
ing in other national priority areas. For example, with rise 
of terrorism, India is constrained to earmark a big share 
of its resources in defence and for fighting terrorism. This 
has been continuing for past 2 decades because of the R 
and D expenditure has never crossed 0.84% (Ankrl, 
2000). As a result, many young and creative scientists 
from developing countries prefer to migrate to developed 
countries. When these scientists decide to return home, 
their right to claim the IP assets they created abroad is 
either lost or difficult to pursue. Therefore, the cones-
quent opportunity of revenue generation is also lost. 
Thus, there is need for global law that can address the is-
sues of migratory population of scientists which is routine. 
However, only recently India has greatly increased 
investments in R and D which is evident by establish-
ments of several new institutes in the country such as 
IISER, IITs and one Stem Cell Centre in Bangalore. 
 
 
Academic challenges 
 
An important challenge confronting the biomedical scien-
tists is the lack of understanding of the linkages between 
investment in research and rationalization of medical 
treatment costs that has never been adequately highlight-
ted by science and health managers. As a result very 
few, if any, medical institute have a well established pa-
tent office, a business development office or an office of 
integrity to address issues that emerge from biomedical 
innovations. Such institutional and faculty support sy-
stems are important to complement the enhanced fund-
ing in R and D. One way of addressing this issue could 
create positions of directors of research within medical in-
stitutes who possess deeper understanding of drivers of 
research translation. Such a model exists e.g., in LV 
Prasad eye institute, Hyderabad, one of the leaders in vi-
sion research and clinical translation. Very recently the 
national institute of immunology, New Delhi has initiated 
a translational research institute. Such models have led 
to excellent integration of clinical and basic research ef-
forts enabling the stem cell technology to become  a  rea- 

 
 
 
 
lity. Such efforts can enable the stem cell technology 
translation at affordable costs. In order to optimize scien-
tific productivity the existing authority patterns can be 
slowly replaced by teamsmanship in such organisations 
such that the performance and satisfaction levels of hu-
man resources are maximized for utilization in innovative 
projects for societal benefit. In this regard, India boasts of 
a far more liberal policy in stem cell research when com-
pared to USA and hence there is an opportunity of rapidly 
acquiring leadership in this area. There is no philosophi-
cal barrier that restrains the stupendous advancement 
the country is making in stem cell technology but in order 
to acquire global leadership in this area the above men-
tioned socio-political, human resources and policy issues 
need adequate attention.  
 
 
Controversies and promises 
 
Human resource is one of the biggest problems in con-
temporary academics. Without a distinction between un-
der and over performers the success for a innovation sy-
stem to deliver is very little. The scientists are evaluated 
by the years of service than contribution alone, much like 
administrative staff. The recent proposal in India to allow 
scientists to share part of the patent money is a welcome 
breather in this direction. In this regard, Panjab University 
took the lead by announcing extra monetary reward for 
those publishing in high impact factor journals, high-
lighting the urgency to reward those who put that extra ef-
fort in academics. Seniority is another criteria often con-
veniently accepted as a good replacement for merit in In-
dian environment. The young faculty involved has to 
move up from sloganeering to real liberation, by involving 
them in scientific decision making processes such as task 
forces that decide funding of research projects, editorial 
boards of journals that decide acceptance or rejection of 
new research and inducting them into national academies 
or Institute bodies.  If the bright and meritorious faculty is 
able to assert themselves in the academic platforms,   the 
innovative systems will become healthy. 

The advent of IPR regime and advancement of science 
has coincided with the entry of national leaders such as 
ex president scientist Dr Abdul Kalam and economist 
prime minister Dr Manmohan Singh. As the government 
conduct rules that do not allow holding of 2 simulta-neous 
jobs, forming of spin off company from new research until 
recently has been an impossible task. A mechanism of 
encouraging in-service scientists to form a company 
either by taking sabbatical leave or by providing consul-
tancy services while working in these government institu-
tions can change the landscape of innovative efficiency. 
Although CSIR and IITs have taken lead in these sectors, 
the medical institutes have been left far behind, ironically 
it is in such institutes where the stem cell technology has 
to flow from experimental hands of basic scientists to 
those of medical scientists including surgeons and finally 
to private sector. It is here where the need for  technology  
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development can play a leading role such that the pa-
tients are not left to bear the financial burden of this futu-
ristic treatment. Who will ensure that the technology is 
passed into private sector properly so that the patients 
are ethically served and health industry thrives? There 
are some private centres that have come up which either 
bank cord blood or provide putative cell replacement the-
rapy and majority of them are devoid of scientist-clincian 
teams that lack adequate expertise in the field which 
could pose a threat to human health. A recent news item 
reported the government proposal, which would allow in-
service government scientists to hold equity in a com-
panies directed by them, much like the existing system in 
west.  However, till now no further action has been taken 
on it. Such bold initiatives hold promises for supporting 
the new generation of scientists who are replete with 
ideas and entrepreneurship.  

There are also complex global issues of intellectual 
property such as conception and reduction to practice, 
authorship and inventorship, plagiarism and protection, 
debate on live material etc that need to be revisited in the 
current patent law as this directly affects science entre-
preneurship projects. A colloquium of lawyers, scientists, 
healthcare personnel and policy makers is a requirement 
that can strengthen the current innovation policy. An 
organised effort could attract the average participation of 
scientists in IP policy, its regulation, enforcement and 
eventual commercialization of research products. This 
can happen with the involvement of national research de-
velopment council (NRDC) or technology development 
board (TDB) or with the recently initiated partnerships 
between department of biotechnology and private com-
panies (BIPP and SIBRI programs) who are trying to 
create awareness about these activities. The goverment’s 
policy to promote stem cell research in the manner that 
ensures safety and efficacy of stem cells is likely to faci-
litate the unparalleled growth of health industry, results of 
which are starting to make headlines in the world. Again, 
the absence of organized offices to oversee such efforts 
without involvement of basic scientists can derail the en-
tire process, much like well advertised and hurried gene 
therapy trials in US that led to death of a boy after which 
the gene therapy trials took a never to return plunge. The 
situation at the medical institutes is particularly alarming 
where there is a need for integration of health and sci-
ence policy for potential research. In medical Institutes 
the plea serve patients care is often justified as an ex-
cuse for neglecting the importance of research and inno-
vation. As a result, the opportunity of working with a huge 
patient population, particularly the epidemiological as-
pects, is lost, often at the cost of separating clinical  prac- 
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tice from research. The introduction of MD-PhD pro-
gram, like the one initiated by NCBS, Bangalore can suit-
ably resolve this major problem. Many people also be-
lieve that lack of accountability is the heart of inefficiency 
of scientists and doctors alike. It is also pertinent to re-
view the permanency of government jobs and enhance 
accountability through regular science and health record 
audits.  
 
 
Conclusions 
 
It is imperative to make the academic institutes financially 
autonomous by allowing them to generate and survive on 
their own funds, this will automatically lead to scientific 
output, rapid generation needs to be studied by the In-
dian polity of intellectual property and translational re-
search which can be used for societal benefit. However, 
will this work out in a country like India with poverty levels 
to the tune of 48% needs to be evaluated carefully by In-
dian polity. The institutes will be able to share its profits 
with the faculty that helped it to become financially inde-
pendent, as a result the merit will supercede seniority 
spontaneously and only the meritorious faculty will be 
able to lead such institutions and the respective depart-
ments. The rapid advancements in the area of stem cell 
research has the potential to make india as an interna-
tional capital of stem cell banking and therapy, as also 
highlighted in the recent (2008) editorial by Prof Denis 
English, founding editor of stem cell and development. If 
equally rapid policy changes are not implemented, the 
huge world health care market will be lost forever directly 
affecting the cost of treatment for poor patients. 
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