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Abstract 

Healthcare is universally recognized as a fundamental right; however, the assurance of 

quality remains indispensable. This review highlights the pressing need to strengthen 

healthcare standards in India. While numerous government schemes have been introduced to 

expand access and affordability, the delivery of medical care must adhere to standardized 

protocols to ensure reliability, safety, and equity. International frameworks, such as ISO 

standards, provide essential guidance for minimizing risks and enhancing patient outcomes. 

The COVID-19 pandemic has further underscored the urgency of reinforcing healthcare 

infrastructure and embedding quality assurance at every level of service delivery. Addressing 

these challenges is critical to achieving sustainable, resilient, and patient-centered healthcare 

for all. Moreover, as the world increasingly turns to India for affordable medical treatment, 

the implementation of international standards becomes vital to sustain trust, ensure patient 

safety, and position India as a global leader in healthcare excellence. Addressing these 

challenges is critical to achieving sustainable, resilient, and patient-centered healthcare for 

all. 
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1. Introduction 

The Covid-19 pandemic has created an 

unprecedented scenario which acted as an 

eyeopener towards the status of the 

healthcare system in the country. The lack 

of beds, intensive care units and oxygen 

cylinders all point towards a collapsed and 

failed healthcare system [1,2]. Healthcare 

system refers to a group of individuals, 

organizations and institutions that are 

involved in fulfilling the requirements of 

the community and providing resources to 

cater to the health needs of masses [3].  

Healthcare in India is a very big domain 

which comprises of both the public and 

private healthcare sectors in rural as well as 

urban areas. There exists a huge gap in the 

quality of healthcare in these domains, in 

terms of infrastructure, the available 

facilities (medicines, instruments, trained 

staff) and the access of people to these 

facilities. The healthcare facilities are 

divided into the primary, secondary and 

tertiary level facilities [4].  

In India, the responsibility and 

accountability in healthcare is shared by the 

central and state governments. The central 

government make policy, provides 

resources and technical assistance to the 

states. The Union Ministry of Health & 

Family Welfare (MoHFW) takes care of the 

implementation of various programs at the 

national level [5]. 

2. Understanding Quality in Healthcare 

Quality is a term used to describe the 

inherent characteristics of any object, 

product or service, which makes it fit for its 

intended use. According to WHO, the 

Sustainable Development Goals (SDGs) 

point towards a global health coverage with 

access to quality healthcare services 

including essential medicines and vaccines 

at an affordable rate for all. It includes the 

quality of care in hospitals, public health 

centres, emergency services etc. “Quality in 

Healthcare” is a multifaceted issue. The 

meaning of QUALITY in healthcare can be 

different for researchers, healthcare 

workers, doctors, patients and public. For 

example, for patients a good healthcare 

facility would be the one where they are 

listened to and treated politely, while for a 

doctor availability of specified drugs and 

working condition of the medical 

equipment is a matter of quality in 

healthcare [6].  

To ensure quality in healthcare services, 

MoHFW launched the National Quality 

Assurance Standards (NQAS) in 2013. 

These standards are accredited by the 

International Society for Quality in 

Healthcare (ISQua) and are in line with the 

WHO global benchmarks. The aim of 

NQAS is to improve the quality of 

healthcare to make it more efficient and 

user friendly. According to a report by 

MoHFW, about 1600 public health 

facilities received National Quality 

Certification and 154 health facilities were 

NQAS certified till November 2020 [7]. 

3. Different Policies for Healthcare in 

India 

• National Health Policy 

The first National Health policy was 

initiated in 1983, followed by that in 2002 

and the current National Health policy 

came into effect in 2017. The aim of the 

National Health Policy is to ensure that all 

people have access to the available 

healthcare facilities. This has to be done by 

improving the quality and minimizing the 

cost of the healthcare services. The gap 

between the public and private healthcare 

systems needs to be bridged by making the 

health-related services in private sector 

more affordable, efficient and aligned with 

the public demands. In India, the healthcare 

amounts to 1.8% of the GDP currently [8]. 

The National Health policy envisages to 
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increase the healthcare contribution to GDP 

to 2.5% by 2025 [9]. 

The major areas covered under the National 

health policy are:  

• Swachh Bharat Mission, which 

focusses on cleanliness, hygiene, 

solid waste management, 

wastewater treatment and creating 

awareness among people regarding 

healthy sanitation practices. 

• Providing a well-balanced, 

nutritional and healthy diet to all 

• Addressing the issue of tobacco, 

alcohol and substance (drugs) abuse 

• Improving the safety and addressing 

the issue of gender discrimination at 

workplaces  

• Making health education an integral 

part of the school curriculum and 

promoting safe and hygienic health 

practices among students. 

• Implementation of programs at 

national level for detection and 

elimination of communicable 

diseases like TB, HIV, leprosy, and 

non-communicable diseases like 

diabetes, hypertension, thalassemia 

etc. strengthen the healthcare 

system. 

The National Health policy focusses on 

providing quality healthcare to all with 

major emphasis on poor, vulnerable and 

marginalised section of the society. The 

concept of preventive and promotive 

healthcare has been constantly stressed 

upon to ensure the highest level of well-

being for masses. 

 

• Ayushman Bharat 

The Ayushman Bharat, launched in 2018, 

aims to achieve universal, accessible and 

affordable healthcare for all. One target of 

this mission is to provide primary 

healthcare to the needy people by creation 

of 1.5 lakhs health and wellness centres 

throughout the country. The second part of 

the mission is to create the world’s largest 

Public Healthcare Insurance Scheme which 

provides a health cover of Rs. 5 lakh per 

family in a year for the secondary and 

tertiary care hospitalization services, to 

around 10 crore poor and vulnerable 

families. The free drugs initiative plays an 

integral role in improving the quality of 

healthcare. Under this scheme, states have 

been given extra funds to provides essential 

drugs to people free of cost [10]. 

Some Important National health programs 

are: 

• RMNCH+A: Reproductive, 

Maternal, Newborn, Child and Adolescent 

Healthcare: Under the RMNCH+A strategy 

of NHM, significant improvements have 

been achieved with regard to reduction of 

maternal mortality ratio, MMR and child 

mortality rates. 

The MMR refers to the number of maternal 

deaths per 100000 births. MMR is an 

important factor as it signifies the quality of 

healthcare in a country. The Indian 

National Health Policy is dedicated to 

decrease the MMR in the country. Some of 

the initiatives taken by the government in 

this direction are: Janani Suraksha Yojana 

(JSY), Janani Shishu Suraksha Karyakaram 

(JSSK), Pradhan Mantri Surakshit Matritva 

Abhiyan (PMSMA), LaQshya Programme. 

The main objective of all these programmes 

is to provide a safe motherhood by giving 

proper care, free of cost medicines, regular 

check-ups and no expense delivery to the 

pregnant woman in all the public health 

facilites. The LaQshya Programme ensures 

that the services related to maternity are 

assessed on the NQAS standards [11–13].  
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Figure 1: Mother mortality trend over the years 

• Universal Immunization Programme 

(UIP): 

This is world’s largest public health 

programme, started in 1978, is one of the 

top programmes under the National Health 

Mission. Approximately 5.5 crore pregnant 

women and newborns are vaccinated 

annually under this mission, free of cost, 

for twelve preventable diseases.  

Government launched Mission Indra 

Dhanush to aim towards full immunization 

coverage for children specially in hard-to-

reach areas. Also, proper cold chain 

equipment for vaccine storage have been 

developed in various districts across the 

country. The Pulse polio programme is still 

going on a large scale to maintain the polio 

free status of the country. To keep the 

program going as desired, it is crucial that 

the production as well as distribution of the 

vaccines should be done through standard 

quality checks at each step [14,15]. 

• National Vector Borne Disease 

Control Program (NVBDCP)          

For the prevention and control of vector 

borne diseases like Malaria, Japanese 

Encephalitis (JE), Dengue, Chikungunya, 

Kala-azar and Lymphatic Filariasis (LF), 

the National Vector Borne Disease Control 

Program (NVBDCP) was started. The 

spread of these diseases depends on many 

factors like climate, cleanliness, types of 

vectors and their prevalence and may other 

ecological and social factors. The only way 

to prevent these diseases is to keep one’s 

surroundings clean [16].  

• National Tuberculosis Elimination 

programme (NTEP) 

Government started the battle to fight 

tuberculosis (TB) in 1962. The programme 

was renamed as NTEP in 2020, which aims 

to make India TB free by 2025. Around 

26.4 lakh people are suffering from TB in 

India alone which makes it 27% of the TB 

cases in the world. The main objective of 

NTEP is the timely detection and treatment 

of TB infected people for which the 

government has started 5 lakh DOT centres 

and around 21000 microscopy centres 

across the country. To further prevent the 

spread, section 269 and 270 of the Indian 

Penal Code have been applied. Even in the 

private sector, free diagnosis, treatment and 

drugs are given to all patients. The need is 

to spread awareness among people to report 

the disease and get treatment as soon as 

possible and stop it from further spreading 

[17]. 

• Nations AIDS Control programme 

(NACP) 
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Figure 2: Source: www.naco.gov.in, image credit: 

AI copilot 

 

A flagship programme of National AIDS 

Control Organization (NACO) which 

ensures safe blood transfusion practices and 

provides free of cost Anti-Retroviral 

Therapy (ART) to the infected people 

(Figure 2). Under its “Test and Treat” 

policy, free drugs and services for HIV and 

TB are available at all the ART centres. A 

network of laboratories is involved in 

quality testing in association with the non-

government organizations (NGOs) and 

community-based organizations (CBOs). 

An HIV/AIDS prevention act is passed by 

the Indian Parliament in 2017 to prevent 

any kind of discrimination towards the HIV 

infected people. Literacy and open 

discussions are necessary to remove the 

taboo and make people understand the 

seriousness of the issue and come together 

to create a healthy environment so that 

more and more people can get diagnosed 

and treated [18]. 

A lot of other small and big programmes 

have been initiated by the government for 

improving the quality of healthcare. Some 

of them are: 

• Rashtriya Bal Swasthya Karyakram 

• National Leprosy Eradication Program 

• National Mental Health Program 

• Rashtriya Arogya Nidhi 

• National Tobacco Control Program 

• Integrated Child Development Service 

• National Iodine Deficiency Disease 

Control Programme 

• National Policy for Rare Diseases  

• WASH programme: To improve water, 

sanitation and hygiene etc. 

People will only benefit from these 

schemes if they are implemented properly 

keeping all the standards and quality checks 

in place. 

4. Benefits of Quality in Healthcare 

Quality in healthcare means the presence of 

a safe, efficient, and patient friendly system 

which not only avoids any kind of harm but 

also reduces wastage of resources [19]. 

There are  a lot of benefits of quality in 

healthcare (figure 3).Many deaths occur 

due to human negligence and poorly 

maintained medical equipment. A study by 

Harvard University reveals that by 

improving the quality of treatment given to 

the critically injured patients, the deaths 

can be reduced to 50% [20]. Quality here 

means fast and reliable emergency services, 

accessibility of essential drugs at cost-

effective price and the availability of well-

trained doctors and medical workers. A 

patient-centric environment is the need of 

any healthcare facility.  

 

Figure 3: Various benefits of quality in 

healthcare, image credit: AI copilot 

http://www.naco.gov.in/
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Proper implementation of various 

government schemes also increases the 

quality of healthcare. Maintaining quality 

in these government schemes is a matter of 

serious concern. Since there are many 

stages from initiation to implementation, 

each stage should have separate quality 

checks to ensure that the purpose of the 

policy is fulfilled [21]. All the medical 

instruments should be well maintained and 

calibrated against the national standards. 

The storage of vaccines should be done at 

the desired temperature which again have 

to be maintained in good quality cold 

storage boxes. Maintaining uniform quality 

of healthcare in India is difficult due to its 

diversified cultural, social and economic 

variations. One way is to improve the 

quality of medical education, training the 

healthcare workers, developing their 

knowledge and skills, regular monitoring 

and evaluation and proper record keeping. 

• Medical Tourism: 

Due to the development of world-class 

healthcare facilities at an affordable rate, 

India has become the destination of choice 

for many people across the globe who are 

in dire need of medical treatment (figure 4) 

[22]. 

Figure 4: Number of tourist visiting India on 

medical visa  

 

Less waiting time and state of the art 

healthcare facilities attract tourists towards 

India. The Indian government has also 

started the facility of Medical Visa for such 

patients and their families. According to a 

report by the Ministry of Tourism, 1,82,945 

foreign nationals came to India on medical 

visas in the year 2020 [23]. India receives 

majority of medical tourists from South 

Asian countries like Afghanistan, 

Bangladesh, Iraq, Bhutan, Sri Lanka, 

Maldives along with Canada, Australia etc. 

The traditional Indian medicinal system, 

AYUSH- Ayurveda, Yoga, Unani, Siddha, 

Homeopathy, combined with allopathy 

make an attractive offer for the tourists. 

The Indian pharmaceutical industry is a key 

player in exporting medicines throughout 

the world. Also, the market for medical 

devices in India is growing fast, becoming 

4th largest in Asia. The ongoing Covid-19 

pandemic has already created a disturbance 

in the lifestyle of public at a large scale and 

its after effects will put more burden on the 

healthcare sector. Looking at the other side, 

this might pave way for a big increase in 

the medical tourism and generation of high 

revenue.  

5. Quality Implementation in Health 

Care: International Organization for 

Standardization (ISO) 

The International Organization for 

Standardization (ISO) provides a platform 

for developing standards through common 

understanding and cooperation with all 

stakeholders. The implementation of 

standards is basically conformity 

assessment process of evaluating or 

measuring whether materials, products, 

processes, services, systems or persons 

meet requirements. 

The conformity assessment for any 

standards implemented by any laboratories 

has been given by a thirds party known as 

accreditation body like for testing and 

calibration laboratories NABL in India 

accreditate that is recognized by an 



 
Current Natural Sciences & Engineering 3 (2) 2026 

 

1008 
 

independent body like International 

Accreditation Forum, IAF [24]. 

International Accreditation Forum operates 

a worldwide mutual recognition 

arrangement among Accreditation Bodies 

(ABs) in order that the results issued by 

Conformity Assessment Bodies (CABs) 

accredited by IAF members are accepted 

globally. The United Nations new road map 

is to improve health services and well-

being of people’s lives by 2030 is one of 

the UN Sustainable Development Goals 

[25]. To meet the ambitious Goal to 

improve people’s health, implementation of 

Standardization in healthcare system is 

utmost important. ISO standards make it 

easier to compare health services, exchange 

information, aggregate data and safeguard 

the privacy of an individual’s health. 

Implementation of ISO standards, 

organizations and companies make a 

proactive commitment to the principles of 

quality, transparency, accountability and 

safety. However, healthcare system is an 

increasingly complex and high-risk activity 

[26]. There are more than 1400 ISO health 

standards available Medical or Healthcare 

organizations. ISO 13485:2016 Medical 

Devices Certification, ISO 17025:2017 

Laboratory Testing Standard, are the well 

known standards for the healthcare 

organizations. 

In India the Association of Indian Medical 

Device Industry (AIMED) in collaboration 

with the Quality Council of India (QCI) 

and the National Accreditation Board for 

certification bodies (NABCB) has 

established a voluntary quality certification 

scheme for medical devices in India, 

ICMED 13485 to help ensure quality in 

manufacturing of medical devices [27]. 

ICMED 13485 - Based on the International 

Harmonized Standard (ISO 13485) 

“Quality Management Systems for Medical 

Devices” plus additional requirements 

specified under the scheme. National 

Accreditation Board for Testing and 

Calibration Laboratories (NABL) provide 

third party laboratory accreditation services 

in performing tests and calibration in 

accordance with ISO/IEC 17025. 

Healthcare services for the peoples increase 

the likelihood of desired health outcomes 

and are consistent with evidence-based 

professional knowledge decides the Quality 

of care. For achieving the quality in 

healthcare the following ISO Standards 

should be adopted by the health care 

organizations:  

9001 Quality Management  

ISO: 13485 Medical devices certification 

ISO: 14001 Environmental Management 

Standard 

ISO: 14064 Green House Gases  

ISO: 15189 Medical Laboratories Quality 

Systems  

ISO: 15700 Service Quality Management 

System  

ISO: 16001 Social Accountability  

ISO: 17021 Conformity Assessment  

ISO: 17025 Testing and Calibration 

Laboratories  

ISO: 18001 Occupational Health and 

Safety Management Series  

ISO: 22000 Food Safety Management  

ISO: 26000 Social Responsibility  

ISO: 27001 Information Security 

Management Standard 

ISO: 31000 Risk Management  

ISO: 37001 Anti-bribery Management 

System  

ISO: 45001 Occupational health and safety  

ISO: 50001 Energy Management 



 
Current Natural Sciences & Engineering 3 (2) 2026 

 

1009 
 

ISO1789 Medical vehicle and their 

equipment. Road ambulance. 

ISO standards make it easier to compare 

health services, exchange information, 

aggregate data and safeguard the privacy of 

an individual’s health. By implementing 

ISO standards, organizations and 

companies make a proactive commitment 

to the principles of quality, transparency, 

accountability, and safety. 

6. Importance of Standards for 

biomedical Devices in Healthcare 

system 

Medical Devices: A medical device may be 

defined as a kit, apparatus, instrument, 

appliance, implant, or other article, 

intended to be used specially for human 

beings or animals for the specific purposes 

of: 

(i) Prevention, detection, diagnosis or 

monitoring of a disease or problem; 

(ii) Treatment or mitigation of any 

physiological condition or illness; 

(iii) Replacement or modification or 

support of the anatomy or inherited 

abnormality; 

(iv) Supporting or sustaining life; 

(v) Control of conception or 

(vi) Sanitization of medical devices [28]. 

According to Article 21 of Indian 

Constitution, Right to Health is one of the 

fundamental rights of every Indian citizen. 

The medical devices provide healthcare and 

help in improving the health of the 

individual of a nation. Therefore, quality 

control for biomedical devices is the 

foremost requirement for the running of a 

smooth and successful healthcare system. It 

acutely impacts the health of the nation’s 

citizens along with the economy of the 

country and hence, the healthcare policies 

must focus on the “healthy equipments” in 

hospitals, pathology and imaging 

laboratories, pharmaceutical industries etc. 

Our government has already taken many 

initiatives in this direction. In spite of that, 

a large number of populations in India are 

getting low quality healthcare facilities due 

to lack of well-equipped instruments, 

skilled staff, knowledge and last but not 

least a huge population. As per United 

Nation’s child mortality estimates, around 

7,21,000 infants deaths are reported in 

India in 2018 (Figure 5).   

 

Figure 5: Source: United Nation’s inter-agency 

group for child mortality estimation (UN IGME) 

2020 

According to UNICEF report 2020 Nigeria 

and India alone accounts for the one third 

of total under five deaths in children [29]. 

A study published in the Lancet, 2018, 

states that in spite of the different programs 

like Janani Suraksha Yojna which was 

launched in April 2005 have not improved 

the maternal and new born survival due to 

unskilled staff and low quality healthcare 

facilities. According to the report 15.6 

million excess deaths were recorded in 

2016 in 137 low and middle income 

countries including India out of which 8.6 

million deaths were due to the poor quality 

of care or non- utilization of healthcare. 

The Report concludes that these deaths 

could be averted by investments into high 

quality health systems [30]. Being a low 

income country India lacks the quality 

healthcare infrastructure from beginning. A 

number of examples have been cited in 

literature in reputed journals regarding the 

poor, ignorant and corrupt healthcare 

structure. According to a world report, 

published in The Lancet in 2009, the trade 

of second hand/used equipments like 
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unsterilized used syringes were found 

responsible for causing the widespread 

Hepatitis B and consequent deaths in 

Gujarat, India [31]. Although after the 

incident, Indian government imposed the 

compulsory use of disposable syringes but 

we are not sure that how effectively the 

rules are being followed as the black 

marketing of medical waste still exists in 

the Indian healthcare system. The recent 

black marketing of used mask and gloves 

during Covid-19 second wave is the live 

example of playing with the life of citizens 

and failed medical waste disposal policies 

along with fractured healthcare system 

[32].  

Even in super and multispecialty hospitals 

which are equipped with the modern high-

tech facilities the inefficiency or ignorance 

(for example time to time calibration of the 

instrument) or the lack of standard or 

calibration facility may lead to the 

erroneous results or treatment which 

consequently may be fatal to the individual. 

Acquiring reliable high-quality data is also 

a huge constraint in improving the quality 

of healthcare system because most of the 

time the concerned staff is unaware of the 

errors in testing, treating or tracking 

biomedical devices. How dangerous this 

ignorance or unawareness or the flawed 

healthcare policies can be this can be 

understood from the following case studies. 

In a remarkable case a petition filed by a 

Delhi resident vs. Union health ministry in 

2011, to Central information commission 

demanded that the hospital equipment 

procurement details and their maintenance 

schedule should be reflected on the website 

as many of the infants meet an untimely 

death due to the poor maintenance of the 

incubators or due to the equipment failure. 

Dr. Paul who was representing Director 

AIIMS stated that during the procurement 

of the medical equipment the quality of the 

equipment is compromised as during the 

bidding high quality equipment gets out of 

the league while competing with their 

cheaper counter parts and these cheap 

equipments here for example incubators 

due to fault or design flaw end up with 

burning itself along with baby [33]. It is a 

horrible situation and these types of 

incidents are really very unfortunate. Here 

is a need to amend the government policies 

which emphasis more on quantity than 

quality. At least healthcare system should 

be exempted from these fixed criteria. A 

recent incident came across during the 

second Covid-19 wave in 2021 when 

Mumbai High Court admonished the 

Ministry of health and family Welfare, 

Govt. of India for indirectly defending the 

manufacturer of ventilators who delivered 

faulty ventilators to Maharashtra and might 

become the cause of casualties during the 

pandemic [34]. No doubt India has become 

more vigilant and concerned about its 

health facilities and infrastructure but more 

has to be done in this direction.  

Not only in India, but worldwide these 

types of incidents have been reported where 

the malpractice in hospitals and path labs 

resulted into hospitalization and even 

deaths [35].  According to WHO millions 

of people die each year due to medical 

negligence and malpractices and its 

personal and socio-economic impact leads 

to the loss of around trillions of US 

dollars[36]. Globally many researchers 

have reported the losses and deaths due to 

the malpractices in healthcare sector since 

long back [37,38]. These instances 

triggered the need for regulations, standards 

and traceability in medical sector, 

concerning to the health and life of an 

individual. Out of which one of the most 

important is biomedical devices regulation, 

which has least developed among 

medicines and vaccines [39]. Although a 

lot of efforts in this direction have been 

made by national and international 

regulatory bodies in recent past years. 

• International Medical Device 

regulation 

According to WHO, the regulatory 

guidelines for the medical products whether 
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medical devices, equipment or medicines 

serve to limit the harmful impact of the 

product to the end user, non-compliance of 

the product with standards and or being 

ineffective. The government of a nation has 

a major role in the implementation of these 

regulatory guidelines as a law and its proper 

enforcement. All the major medical 

equipment and devices manufacturer 

countries have very important components 

in common.  The first is the quality 

assurance system to ensure the compliance 

of device with the existing standards and 

norms and a system assuring clinical safety 

and performance of the device [40]. WHO 

defines standards as “documented 

agreements containing technical 

specifications or other precise criteria to be 

used consistently as rules, guidelines or 

definitions of characteristics, to ensure that 

materials, products, processes, and services 

are fit for their purpose” [41]. The widely 

accepted international standards in this field 

have been developed by organizations like 

international organization for 

standardization (ISO), International Electro 

technical Commission (IEC) and 

International Telecommunication Union 

(ITU). The global harmonization task force 

(GHTF) advises the nations to apply these 

standards according to their requirement 

and conditions in their countries so that a 

quality care can be provided to the end 

user/Patient.     

7. India’s Movement on Quality Control 

of Biomedical Devices  

It has been estimated that around 80% of 

the total required medical devices and 

equipments are being imported in India 

[42]. The fact is of great concern that we 

don’t stand with our own in the area of 

biomedical equipments and devices. 

Manufacturers are promoted for the 

production of the medical equipments but 

the major reason for their failure is the poor 

quality which does not meet the 

international standards. Therefore, with 

promotion of indigenous manufacturing 

quality control of the products is equally 

important and the equipment traceability to 

international standards should be fixed. 

Although small and cheap medical devices 

with poor quality openly circulates in the 

country as we cannot afford the high-quality 

care for each and every individual of the 

nation. There is only one solution that we 

manufacture these devices independently 

but with regulation of strict quality 

guidelines. National Health Policy, 2017 

promotes the domestic manufactures to 

produce indigenous medical devices to 

endorse the “Make in India” concept but 

with the condition the devices should 

comply with the quality standards. 

Harmonization of domestic medical 

standards with international standards, 

strengthening of medical devices regulation 

and the formation of a regulatory body on it, 

was recommended in the policy so that it 

will promote the manufacturing of 

indigenous medical devices with 

international standards [9].  The 

implementation of medical device rule, 

2017 has effectively initiated the quality 

control of the equipments with international 

standards including Horizontal, semi 

horizontal and vertical standards, which 

state that “For all manufacturing sites, 

Quality Management System will need to 

be aligned with ISO 13485. Import of all 

medical devices will continue to be 

regulated by CDSCO. A network of NABL 

accredited laboratories will be set up both, 

by the Government and by other entities, for 

testing medical devices” [43].  It is of great 

importance to understand that a large 

number of health complications can be 

prevented by following the standards and 

norms related to the medical device and 

hence minimizing its error. The traceability 

of the measurement of the medical device 

should be fixed by authority to international 

organization to get the reliable data. Let us 

have a look at various medical segments 

and the quality required and maintained for 

medical devices in that sector in India. 

• Standards for Medical Equipments in 

Hospitals 
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In Hospitals various types of medical 

equipments and devices are used for the 

diagnosis, testing and treatments. These 

instruments/devices fall in different 

categories according to their specialized 

functioning. There are certain standards and 

protocols not only for their operation but 

also for their storage, transportation, 

handling, maintenance etc. of the quality 

procedure ensures the safety of the patients 

and the paramedical staff.  

Medical Radiation Equipment/treatment 

 Nuclear medicine imaging, sterilization of 

medical equipments using radiation, X-ray 

machines, Linac (linear accelerator), etc. 

falls in the category which uses high energy 

radiations or radioactive materials.  For 

example, a medical equipment for treating a 

cancer patient may contain radioactive 

material. Radioactive materials are also 

used frequently in biomedical research. 

Basically, these materials are highly 

hazardous if used improperly, the exposure 

time and quantity is not properly controlled 

or is not disposed properly. Many such 

incidents have been reported in India. It 

may not only affect the operator of the 

machine but can be dangerous to patient and 

the persons in vicinity. Therefore, there are 

certain national/international guidelines by 

the respective agencies (Figure 6) regarding 

safety aspects, operation and disposal of the 

equipment/radioactive material which 

should be strictly followed to avoid the 

adverse effects during and after its use.  

Figure 6: International and national regulatory 

bodies for radiation 

Atomic energy Acts 1962, along with the 

subsequent amendments Atomic Energy 

(Radiation Protection) Rules, 2004 (G.S.R. 

303) provides the regulatory framework for 

the development control and use of 

radioactive material for the public welfare 

in India [44]. According to its section 21, it 

is the responsibility of the licensee to 

comply with the specified safety standards, 

time to time assessment of the exposure to 

the radiation for ensuring the safety of 

workers, patients or public. The licensee 

should ensure the preventive and remedial 

maintenance and satisfactory performance 

of the radiation protection and radiation 

monitoring equipments. Central government 

has designated Atomic Energy Regulatory 

Board (AERB) a competent authority which 

looks after all the radiation related affairs 

like licensing, approvals, renewals etc and 

enforcement of the regulatory framework 

for radioactive materials. As national 

accreditation board for calibration and 

testing laboratories (NABL) is the 

accreditation body for radiological 

calibration and testing under Quality 

Control of India (QCI), AERB recently on 

February 2021 signed an agreement with 

NABL that, as the radiation imaging it will 

accredit the quality assurance agencies in 

this area.   

• Quality Control in Nanomedicine  

Nanomaterials are defined as the materials 

having at least one dimension at nano scale 

specifically between 1-100 nm or upto 1000 

nm in some cases. These nano materials 

have unique tunable physicochemical 

properties specific to their nano dimension 

which are absent in their bulk form [45]. 

Recently, nanotechnology has contributed 

to the noteworthy contribution to various 

drugs and medical products development. 

Nano medicine is a term frequently 

encountered in medical sector, which is 

defined as the use of nanomaterials for 

diagnosis, treatment, monitoring or control 

of disease or therapeutics. It has 

revolutionized the area of medical field but 

has several associated regulatory issues 
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also. Due to the alteration in the properties 

at nano scale nano medicine may stay for 

long and can easily penetrate the biological 

barriers in human body. Moreover, their 

pharmaco and toxicokinetic parameters viz. 

metabolism, distribution and absorption in 

the body may vary drastically in 

comparison to their bulk counterparts 

(figure 7).  

 

 

Figure 7:  Challenges for the development of 

nano medicine [46]. 

Therefore, they can become detrimental to 

human health and their application in 

medical field requires strict quality control 

and regulatory guidelines.  In other 

developed countries the nano 

pharmaceuticals guidelines are regulated by 

the drug related regulatory bodies like food 

and drug administration (FDA) in USA, 

medicines and healthcare products 

regulatory authority (MHRA) in UK, 

European medicine union (EMU) in 

Europe, Ministry of Health, Labour and 

Welfare (MHLW)/the Pharmaceuticals and 

Medical Devices Agency (PMDA) in Japan. 

Among all only European agencies have 

widely studied and published a broad range 

of guidelines related to nano materials and 

nano medicine. The other countries are still 

lacking the clear regulations regarding the 

implementation of nano medicine in the 

country [47].  In 2019, CDSCO, DBT, 

ICMR and MoHFW in coordination with 

the stake holders in the area released some 

guidelines for the evaluation of nano 

pharmaceuticals. The guideline focuses on 

the development of new competitive and 

robust drugs with complete in-vitro and in-

vivo study profiling according to the 

existing guidelines conforming to Drugs 

and Cosmetics Act, 1940 and New Drugs 

and Clinical Trials Rules, 2019. The 

guidelines are intended to develop the drugs 

with improved efficacy, safety and reduced 

toxicity, cost and dose.   

8. Private Pathology Labs and Imaging 

Centres and Regulatory Standards 

Pathology labs and imaging centres are the 

backbone of a healthcare system. The 

treatment of a disease/injury/illness very 

much depends on the diagnosis which is 

done by these laboratories. In nutshell half 

of the cure is done at the first stage i.e. the 

proper diagnosis and half depends upon its 

treatment.  

 
Figure 8: Diagnostic Industry Breakup 

 

Figure 9: Market Structure of Indian Diagnostic 

Industry 
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Private pathology labs and imaging centers 

plays a very crucial role in Indian healthcare 

sector as these private labs dominated by 

their share in health sector and a major 

portion of Indian population has 

dependency on these labs for testing and 

diagnostics. 58% of the total labs are 

Pathoogy and 42% are doing radio imaging 

(figure 8). 

Figure 9 reflects the breakup of the 

diagnostic market in India. These private 

pathology labs and diagnostic centers are 

governed by the legal framework of Clinical 

Establishment Act, 2010 with a motive to 

provide a minimum standard of healthcare 

service in India. According to our 

constitution healthcare is a state subject, 

therefore state has exclusive powers to 

select which union law to enforce and 

which to reject. As of now less than half of 

the total Indian states have enacted upon 

this act. In India there are framed 

guidelines, standards and SOPs which they 

have to follow to run their labs in standard 

manner. But it seems only in papers. It is so 

easy to get all the approvals to run 

pathology labs that they are growing as 

mushrooms in India.  Anyway, the overall 

situation of the pathology labs and imaging 

centers is worst while considering the 

quality of service provided by these labs 

and they are far away from the standards 

[48]. Most of the time we come across the 

incidents where two or three pathology labs 

have different results. It is common 

practices of the pathology labs to provide 

erroneous diagnostic reports which is a 

threat to the public health, and the 

interesting fact is most of them are NABL 

accredited [49,50]. There are certain 

standards and guidelines for collecting test 

samples, their shelf life, transportation 

conditions etc., if these samples are tested 

beyond the prescribed shelf life, their 

reports are useless. All laboratory machines 

should be calibrated in prescribed time 

period and cross-checked for efficacy. In 

India laboratories do not even bother to 

trained the staff properly. They are totally 

unaware of the protocol and carry on to 

process the samples. Even in the 

laboratories where proper training to the 

staff is given, nobody bothers to keep an 

eye whether SOPs are properly being 

followed or not.  This implies that labs are 

not bound to follow regulatory guidelines 

and performing unethical practices without 

any hesitation. Covid -19 pandemic is the 

recent example, where government 

authorized ICMR to regulate the guidelines 

for testing and treatment of the infection by 

SARS-CoV-2, where ICMR authorized only 

government labs to perform the testing, 

afterwards when load became higher other 

NABL accredited private labs also were 

given the responsibility of testing. 

Surprisingly, placing all the rules and 

guidelines on the haywire false/fake 

certificates were issued by these 

laboratories [51–54]. One can imagine how 

serious matter it was. While government 

was asking to break the contact chain of 

corona virus infection, thousands or lacs of 

fake reports were issued, which means that 

many infected persons were roaming in 

public infecting many more. No doubt 

inefficient testing and unethical practices of 

these labs was one of the contributory 

factors to the severity of disease in Second 

Covid wave. This should be treated as crime 

but with the down fall of the wave 

responsible agencies also went to 

hibernation or started the blame game to 

shrug off the responsibilities [55]. 

Nowadays these path labs and imaging 

centers have become a fancy business with 

a handsome earning, in spite of that its 

quality is being deteriorating. These are the 

loopholes in the system, need to be urgently 

reviewed and act upon. Otherwise, the 

system will never grow up to the 

international quality level and will be 

failure again and again while fighting 

against the unprecedented situations like 

Covid-19. Government has to take some 

initiatives in form of strict actions or 

penalties to limit these labs to perform 

within the standard protocol to maintain the 

quality of overall healthcare system 
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preventing deaths due to non-standardize 

equipments, malpractices and ignorance of 

the diagnostic labs.  

The above discussed segments are 

interrelated and have interdependency on 

each other. Like a person cannot has a 

healthy life if any of the body organ is 

malfunctioning or not working. Similarly, 

for any system to work efficiently all of its 

components need to work together and 

honestly and on the predefined regulatory 

guidelines and standards to give a quality 

service to the public for their benefit.   The 

second most important point is we will not 

be able to improve the healthcare quality 

unless we will be independent in this 

sector. Along with the policies, India need 

to invest more and more on biomedical and 

devices research, developing standards. 

Several types of medical devices are being 

used in India as being a huge market for 

medical products; the development of our 

own indigenous system will help to boost 

the economy, as the huge amount which 

goes to foreign countries will remain in our 

countries along with opening a huge 

number of job opportunities for our young 

talent. Therefore, to achieve the goal of 

quality healthcare we must work on 

developing our own medical products, 

biomedical device and their standards with 

international traceability.  

9. Challenges and Future Direction 

India has a robust set of health programs 

and internationally benchmarked quality 

standards, but the real challenge lies in 

implementation—especially in rural areas, 

workforce training, and reducing out-of-

pocket costs. Strengthening monitoring, 

expanding infrastructure, and improving 

awareness are critical steps. National 

Quality Assurance Standards (NQAS) is 

India’s backbone for healthcare quality 

assurance, ensuring facilities meet 

international standards. However, The 

biggest challenge in quality implementation 

in the Indian healthcare system is the gap 

between policy design and ground-level 

execution, particularly in primary 

healthcare delivery. Despite ambitious 

frameworks like the National Health Policy 

(2017) and Ayushman Bharat, fragmented 

infrastructure, workforce shortages, and 

weak accountability mechanisms hinder 

consistent, equitable, and patient-centered 

care [56,57].   Primary Health Centres 

(PHCs), which form the backbone of rural 

healthcare delivery, are often under-

resourced, understaffed, and poorly 

equipped, leading to diminished 

community trust and reliance on informal 

or private providers. Studies highlight that 

vacancies among doctors, nurses, and 

laboratory staff remain widespread, with 

absenteeism further eroding confidence in 

public facilities. This imbalance is 

compounded by stark urban–rural 

disparities, where nearly two-thirds of 

India’s population resides in rural areas but 

only one-third of health workers serve 

them. Even initiatives like Health and 

Wellness Centres under Ayushman Bharat, 

though promising, risk replicating existing 

inefficiencies unless systemic flaws in 

infrastructure, workforce motivation, and 

accountability are addressed. Quality 

assurance frameworks such as the National 

Quality Assurance Standards (NQAS) and 

Indian Public Health Standards (IPHS) 

exist, but adherence remains low, with only 

a fraction of PHCs meeting basic 

requirements [56]. Certification rates vary 

widely across states; some have strong 

uptake, while others lag due to weak 

governance. Strengthening training, 

monitoring, and funding mechanisms will 

be critical to sustaining its impact. A 

unified monitoring and evaluation 

framework is also critical. In essence, the 

challenge is not the absence of policy but 

the lack of effective implementation 

mechanisms that ensure reliable service 

delivery, equitable distribution of 

resources, and sustained community 

engagement. Without strengthening 

primary care infrastructure, 

institutionalizing a multidisciplinary public 

health cadre, and enforcing accountability 
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through robust monitoring, India’s 

healthcare reforms risk remaining 

aspirational rather than transformative. 

The future of healthcare policy 

implementation in India requires a more 

integrated and collaborative approach 

between the central and state governments. 

Strengthening federal–state coordination is 

essential to ensure that national health 

programs are uniformly applied while 

allowing flexibility for states to adapt them 

to local contexts. Establishing structured 

platforms for dialogue, such as joint task 

forces or intergovernmental councils, could 

help align priorities and reduce 

fragmentation in execution [58]. 

Leveraging digital health technologies, 

including telemedicine, electronic health 

records, and AI-driven analytics will 

further bridge gaps in monitoring and 

service delivery, particularly in rural and 

underserved regions. Programs like 

Ayushman Bharat- Pradhan Mantri Jan 

Arogya Yojana (PM-JAY) have 

demonstrated the potential of universal 

health coverage by providing financial 

protection to vulnerable families and 

combining insurance for secondary and 

tertiary care with strengthened primary 

healthcare infrastructure [59]. Capacity 

building at the state level remains a 

priority. Investments in workforce training, 

administrative efficiency, and infrastructure 

development will empower state health 

departments to implement central policies 

more effectively. Public–private 

partnerships (PPP) can complement these 

efforts by expanding reach, improving 

infrastructure, and fostering innovation in 

service delivery. 

Future strategies must also emphasize 

equity and sustainability. The World Health 

Organization (WHO) underscores that 

quality of care is fundamental to achieving 

the Sustainable Development Goals, 

particularly in reducing maternal and child 

mortality. Aligning India’s healthcare 

reforms with global frameworks such as 

Universal Health Coverage (UHC) will 

ensure long-term resilience[19]. A 

comparative Table 1 highlights how 

different frameworks contribute to 

healthcare quality in India.  

Finally, fixing the accountability for the 

implementation of quality standards in 

healthcare, prompt strict penalty and 

community engagement should be 

strengthened. Involving civil society, 

patient advocacy groups, and local 

communities in policy design and feedback 

processes will make healthcare more 

responsive, inclusive, and culturally 

appropriate. Together, these directions can 

transform India’s healthcare system into 

one that is not only efficient and equitable 

but also sustainable and future-ready. 

10 Conclusions: The Indian healthcare 

system stands at a critical juncture where 

the assurance of quality has become as 

important as access and affordability. 

Despite the introduction of ambitious 

national programs such as the National 

Health Policy (2017) and Ayushman 

Bharat, the persistent challenge lies in 

translating these frameworks into reliable, 

equitable, and patient-centered care across 

diverse regions. The COVID-19 pandemic 

exposed systemic weaknesses, shortages of 

beds, oxygen, and critical equipment, that 

underscored the fragility of infrastructure 

and the urgent need for robust quality 

assurance mechanisms. A major barrier to 

quality implementation is the uneven 

distribution of resources between urban and 

rural areas. Primary Health Centres, which 

should serve as the backbone of preventive 

and promotive care, often remain under-

equipped and understaffed. This imbalance 

is compounded by the shortage of trained 

medical professionals, inadequate 

monitoring of standards, and weak 

accountability mechanisms. Even where 

policies exist, their execution falters due to 

fragmented governance and lack of uniform 

adherence to benchmarks such as the 

National Quality Assurance Standards 

(NQAS). 
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Another pressing issue is the quality of 

biomedical devices and medical equipment. 

Reports of faulty ventilators, poorly 

maintained incubators, and black-market 

circulation of medical waste highlight how 

lapses in regulation and enforcement 

compromise patient safety. The reliance on 

imported medical devices 

 

further complicates the situation, as 

indigenous manufacturing often struggles 

to meet international standards. 

Harmonization of domestic regulations 

with ISO frameworks, coupled with strict 

enforcement of medical device rules, is 

essential to ensure reliability and restore 

public trust. The broader implication of 

these challenges is that poor-quality care 

not only undermines health outcomes but 

also erodes confidence in public 

institutions. Studies have shown that 

millions of preventable deaths in India are 

linked not to lack of access but to 

inadequate quality of care. This reality 

emphasizes that quality implementation 

must be treated as a non-negotiable pillar of 

healthcare reform. 

In conclusion, India’s healthcare system 

requires a paradigm shift from quantity-

driven expansion to quality-centered 

delivery. Strengthening primary care 

infrastructure, institutionalizing a public 

health cadre, enforcing strict biomedical 

device regulations, and embedding ISO-

based quality frameworks are critical steps  

 

forward. Only by bridging the gap between 

policy and practice can India achieve 

sustainable, resilient, and patient-centered 

healthcare, positioning itself as a global 

leader in medical excellence. 
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