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Editorial

Air Pollution and National Clean Air Programme in India

*Assistant Research Officer, Department of Epidemiology, The NIHFW, Munirka, New Delhi-110067.

Vaishali Bhole*

India is home to 21 of the world’s 30 most polluted cities. From smog hanging over the cities 
to smoke inside homes, air pollution poses a major threat to health and climate. More than 80 
per cent of the people living in urban areas that monitor air pollution are exposed to air quality 
levels that exceed WHO guideline limits, with low and middle income countries suffering from 
the highest exposures, both indoors and outdoors. Air pollution in the national capital region 
(NCR) worsened post Diwali, repeating a trend that exposes how efforts put in place in recent 
years like the Supreme Court orders, new laws, penalties, and even cleaner fuel have failed to 
stop the recurrence of an annual crisis. Air pollution is a silent killer, causing over seven mil-
lion deaths a year globally due to the poor outdoor and indoor air quality. The World Health 
Organization (WHO) estimates that nine out of ten people worldwide today breathe air which 
is unsafe, with most of these people living in low and middle-income countries1,2. While the 
adverse health effects of polluted air affect everyone, regardless of their age, economic status or 
where they live, our most vulnerable populations that are children, elderly and the poor are hit 
the hardest. A nationwide survey, published in Lancet Planetary Health on 6 December 2019 
found that at least 12.5 per cent of the deaths in 2017, or one in eight, can be attributed to unu-
sually high rates of lower respiratory infections, heart disease, strokes, lung cancer, and diabetes 
which are a result of severe air pollution in a certain percentage of cases. Of the 1.2 million who 
died of air pollution-related causes, 51.4 per cent were younger than 70 years old3.

In total, more than three quarters of India’s population is exposed to air pollution that’s higher 
than the recommended level set by the Government of India. That level, in turn, is four times 
the maximum recommended by the World Health Organization. No Indian state achieves 
pollution levels at or below the WHO’s limits.

Figure 1
Disability Adjusted Life Years (DALY) Rates Attributable to Air Pollution and Tobacco 

Use in India, 2017
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Types of Air Pollutants and Sources

There are many air pollutants such as sulfates, nitrates, and black carbon but exposure to 
tiny particulates smaller than 2.5 microns, known as PM 2.5 which penetrates the lungs, is 
generally used as an overall measure of air quality. The major components of air pollution in 
India are ambient particulate matter, household air pollution, and to a smaller extent, ozone in 
the troposphere. In India, the major sources of ambient particulate matter pollution are coal-
burning for thermal power production, industry emissions, construction activity and brick kilns, 
transport vehicles, road dust, residential and commercial biomass burning, waste burning, 
agricultural stubble burning, and diesel generators4. Household Air Pollution (HAP) is caused 
mainly by the residential burning of solid fuels for cooking and to some extent heating, the 
major types of which are wood, dung, agricultural residues, coal, and charcoal5. Ground level 
ambient ozone is produced when nitrogen oxides and volatile organic compounds emitted from 
transport vehicles, power plants, factories, and other sources react in the presence of sunlight6. 
Rapidly developing countries such as India face the dual challenge of exposures from both 
ambient and household air pollution7. Existing evidence suggests that India, with a population 
of 1·38 billion people at different levels of economic, social, and health development, has one 
of the highest air pollution levels in the world8. Evidence also suggests that air pollution is 
a major risk factor for disease burden in India and has one of the highest exposure levels to 
air pollution globally1. Most places in the country exceed the WHO defined safe air quality 
standards multiple times over. Nearly half of the worst 50 polluted cities in the world are in 
India.

Air Quality Index (AQI)

The Air Quality Index (AQI) is an index for reporting daily air quality. It tells how clean 
or polluted the air is, and what associated health affects might be a concern for the public. 
Traditionally, air quality status used to be reported through huge data. Thus, it was important 
that information on air quality was put up in public domain in simple linguistic terms that is 
easily understood by a common person. AQI is one such tool for effective dissemination of 
air quality information to people. The AQI focuses on health affects people may experience 
within a few hours or days after breathing polluted air. For each of these pollutants, the Central 
Pollution Control Board (CPCB) has established national air quality standards to protect 
public health9. Ground-level ozone and air-borne particles are the two pollutants that pose 
the greatest threat to human health in India. AQI as a yardstick is from 0 to 500. The higher 
the AQI value, the greater the level of air pollution and the greater the health concern. There 
are six AQI categories, namely Good, Satisfactory, Moderately polluted, Poor, Very Poor, and 
Severe.  The AQI considers eight pollutants (PM10, PM2.5, NO2, SO2, CO, O3, NH3, and Pb) 
for which short-term (up to 24-hourly averaging period) for measuring National Ambient Air 
Quality Standards. Based on the measured ambient concentrations, corresponding standards 
and likely health impact, a sub-index is calculated for each of these pollutants. The worst sub-
index reflects overall AQI. Associated likely health impacts for different AQI categories and 
pollutants have also been suggested, with primary inputs from the medical expert members of 
the group. The AQI values and corresponding ambient concentrations (health breakpoints) as 
well as associated likely health impacts for the identified eight pollutants are given in the table 
below.
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Table 1
Pollutants for Measuring AQI

AQI Category, Pollutants and Health Breakpoints

AQI Category (Range) PM10
24-hr

PM2.5
24-hr

NO2
24-hr

O3
8-hr

CO
8-hr (mg/m3)

SO2
24-hr

NH3
24-hr

Pb
24-hr

Good (0-50) 0-50 0-30 0-40 0-50 0-1.0 0-40 0-200 0-0.5

Satisfactory (51-100) 51-100 31-60 41-80 51-100 1.1-2.0 41-80 201-400 0.5 –1.0

Moderately polluted
(101-200) 101-250 61-90 81-180 101-168 2.1- 10 81-380 401-800 1.1-2.0

Poor
(201-300) 251-350 91-120 181-280 169-208 10-17 381-800 801-1200 2.1-3.0

Very poor
(301-400) 351-430 121-250 281-400 209-748* 17-34 8 0 1 -

1600 1200-1800 3.1-3.5

Severe
(401-500) 430 + 250+ 400+ 748+* 34+ 1600+ 1800+ 3.5+

*One hourly monitoring (for mathematical calculations only)
  

AQI Associated Health Impacts

Good
(0–50) Minimal Impact

Satisfactory
(51–100) May cause minor breathing discomfort to sensitive people.

Moderately polluted
(101–200)

May cause breathing discomfort to people with lung disease such as asthma, and 
discomfort to people with heart disease, children and older adults.

Poor
(201–300)

May cause breathing discomfort to people on prolonged exposure, and discomfort 
to people with heart disease

Very Poor
(301–400)

May cause respiratory illness to the people on prolonged exposure. Effect may be 
more pronounced in people with lung and heart diseases.

Severe
(401-500)

May cause respiratory impact even on healthy people, and serious health impacts 
on people with lung/heart disease. The health impacts may be experienced even 
during light physical activity.

Graded Response Action Plan (Grap) and Effects of Air Pollution

When AQI crosses certain thresholds for 48 consecutive hours, Graded Response Action Plan 
(Grap) comes in to force  The curbs are part of the ‘Grap’ that lays down sets of restrictions, 
the most serious of these include a ban on trucks, odd-even restrictions for vehicles on road, an 
embargo on construction work, and an advisory to governments to shut schools. 

Air pollution is the deadliest form of pollution and has serious health and economic costs. ‘The 
Cost of Air Pollution: Strengthening the Economic Case for Action’, a joint study of The World 
Bank and the Institute for Health Metrics and Evaluation, estimated that in 2013, premature 
deaths caused by air pollution cost the world $225 billion in lost labour income and a staggering 
$5 trillion in welfare losses.

High levels of air pollution can aggravate respiratory and cardio-vascular illnesses, accelerate 
the aging of the lungs, and cause diseases such as asthma, bronchitis and Chronic Obstructive 
Pulmonary Disease. An estimated one-third of the deaths globally from stroke, lung cancer 
and heart disease are caused by air pollution. Toxic air has now also been linked to dementia, 
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Alzheimer’s and declining mental health. These impacts are so significant that the international 
community working on prevention and control of non-communicable diseases, has recently 
added environmental risk factors to its list of the traditional four risk factors for these diseases 
that is tobacco use, harmful use of alcohol, unhealthy diets, and physical inactivity.

India has one of the highest annual average ambient particulate matter PM2.5 exposure levels 
in the world. In 2017, no state in India had an annual population weighted ambient particulate 
matter mean PM 2.5 less than the WHO recommended level of 10 μg/m³, and 77 per cent of 
India’s population was exposed to mean PM2.5 more than 40 μg/m³ which is the recommended 
limit set by the National Ambient Air Quality Standards of India. Although the use of solid 
fuels for cooking has been declining in India10, 56 per cent of India’s population was still 
exposed to household air pollution from solid fuels in 2017. Control of ambient particulate 
matter pollution requires action in several sectors and the linkage of these actions for greatest 
impact. Several studies have estimated the contribution of various sources to particulate matter 
pollution in different parts of India, which can be useful in informing the efforts that are needed 
to address these sources.

Mitigation of Air Pollution

There has been an increasing focus on addressing air pollution in India by the government and 
other stakeholders in recent times1. Several government initiatives have been launched in the 
past few years to reduce air pollution. These include various steps taken by the Ministry of 
Environment, Forest and Climate Change and other government departments.

In 2018, India launched the National Clean Air Programme (NCAP)11 which provides a 
roadmap to prevent, control, and reduce  unhealthy air pollution. The NCAP expanded the 
national air quality monitoring network for air pollution management, and strengthening 
public awareness about the dangers of air pollution. It is a time-bound national strategy to 
bring down the levels of deadly particles of air pollution (PM2.5 and PM10) by 20-30 per cent by 
2024 (compared to 2017 levels). Initially launched as a five-year action plan, the NCAP may 
be further extended after a mid-term review of the outcomes.

The NCAP operates in close collaboration and coordination among the central ministries, 
state governments and local bodies. The aims of the plan align with the existing policies and 
programmes including the National Action Plan on Climate Change, initiatives on electric 
vehicles, the Smart Cities Mission  among others. Inter-sectoral groups including participation 
from the Ministry of Road Transport and Highways, Ministry of Petroleum and Natural Gas, 
Ministry of New and Renewable Energy, Ministry of Heavy Industry, Ministry of Housing and 
Urban Affairs, Ministry of Agriculture, Ministry of Health, NITI Aayog, and Central Pollution 
Control Board are encouraged to work on to mitigate the problem of air pollution.

An Apex Committee of the Ministry of Environment, Forests and Climate Change (MoEFCC) 
at the national level, and at the Chief Secretary level in the States oversee implementation. 
The NCAP also facilitates partnerships with multi and bilateral international organizations, 
philanthropic foundations, and leading technical institutions, experts from industry, academia, 
and civil society to accomplish its goals. The NCAP also provides specific sectoral interventions 
for mitigation actions for key sectors that are known to contribute to air pollution in many cities. 
These include re-suspended road dust control, construction and demolition related dust, power 
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sector and industrial emissions, transport sector emissions, agricultural emissions, emissions 
from unsustainable waste management practices. The NCAP has been allocated a budget of 
INR 300 crore (USD 42.6 million) for the first two years. 

Various   other ministries’ contribution in combating air pollution is as follows:

 Ministry of Environment has set emission standards for the brick manufacturing industry 
and facilitate management of agricultural residues to reduce stubble burning.

 Mechanisms that help to reduce air pollution included in the Smart Cities Mission 
launched by the Government of India. 

 About two-third of the electricity in India is produced from fossil fuels, mainly coal 
but India has pledged in the Paris Climate Agreement to generate 40 per cent of its 
electricity from renewable sources by 2030.

 Ministry of Power by reduction in particulate matter emissions by coal power plants and 
reduction in energy consumption by energy-intensive industries.

  Ministry of Road Transport and Highways; and Ministry of Petroleum and Natural Gas 
by setting stricter vehicle emission regulation and upgrading of vehicles to more fuel-
efficient standards, and upgrading vehicles to Bharat Stage VI (equivalent to Euro-VI 
standard) vehicle emission standards.

 Ministry of Urban Development by enhancing availability of public transport and 
promotion of electric public transport fleets. 

 Government initiatives to reduce solid fuel use for tackling household air pollution 
include a major scheme initiated by the Prime Minister of India in May 2016- the 
Pradhan Mantri Ujjwala Yojana. This scheme had planned to provide clean and safe 
cooking fuel (liquefied petroleum gas) to 50 million low-income households by March 
2019 by adding 10,000 more distributors, increasing access, and covering nearly all the 
upfront costs of switching for low-income households. The original target of 50 million 
households was met in August 2018 itself, and the government has now increased the 
target to reach 80 million households through this scheme with a total budget of US$1·8 
billion. Liquefied petroleum gas meets the International Standards Organization and 
WHO recommendations, and can potentially help in achieving the WHO air quality 
standards within homes but adoption and sustained use of clean fuels by households 
will be needed. 

 State-specific policies such as use of compressed natural gas by vehicles in Delhi, 
subsidies for alternative technologies to compost agricultural waste instead of burning 
it in Punjab, and mandatory use of fly ash in the construction industry within 100 km 
from coal or lignite thermal plants in Maharashtra could be expanded to other states to 
efficiently control particulate matter emissions8. 

 Another initiative is the Clean Air for Delhi Campaign launched in early 2018 which 
subsequently led to the launch of the National Clean Air Programme that aims to 
sensitise the public and enhance coordination between the implementing agencies for 
control of air pollution across the country.

 Other initiatives such as the Intended Nationally Determined Contributions targets to 
reduce particulate matter emission intensity by 33–35 per cent by 2030.
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Challenges to Public Health 

The very high ambient particulate matter pollution levels in north India in the winter season 
result in attention to this matter by the media and public with discussion often focusing on the 
acute health problems due to high pollution, whereas the much more important longer-term 
adverse health effects of chronically high pollution levels throughout the year have yet to be 
fully realized. More awareness needs to be created about the slow but substantial impact of 
ambient particulate matter and household air pollution among policy makers and the general 
public which would help further enhance the air pollution control efforts in India.

What Can be Done to Combat Air Pollution?

The NCAP is a much-needed start to strengthen the efforts in combating air pollution. The NCAP 
is the first step of the government with a time bound target for particulate matter reduction. The 
NCAP’s focus on coordinated city, state, and regional actions, evidence-based policy making, 
public outreach, and accountability is heartening. Yet, while the NCAP touches upon many 
of the key issues that need to be addressed, the country’s air pollution challenge is complex 
and requires sustained, multi-sectoral approaches to be implemented over the long term. India 
cannot afford to delay action on air pollution and this programme can help in streamlining 
actions by stakeholders towards the common goal of providing clean air to millions.

The ongoing National Clean Air Programme cannot be based on the principle of ‘cooperative 
and participatory approach’. It should be under the Environment Protection Act or any other Act 
to have a firm mandate with a strong legal back up for cities and regions to implement plans in 
a time bound manner for effective reduction. Following the order of National Green Tribunal, 
102 cities have already started to prepare their first baseline action plans based on available 
data and expertise. This will have to be taken forward with the right governing principles, 
detailed qualitative and quantitative indicators for strategy development for each sector for 
effective reduction. 

Inter-ministerial coordination and multi-sectoral interventions for national programme with 
the air quality target.
 Strong multi-tiered accountability system to hold  implementing agencies accountable 

and responsible to achieve Air pollution reduction target which require cities and regions 
to adopt scale, depth and stringent action with detailed pathways for clean energy and 
mobility transition, waste and dust management and control of combustion sources.  

 Timely implementation of BSVI emissions standards in April 2020 and control of real 
world emissions from vehicles on roads to cut vehicular pollution, support integrated 
public transport system along with walking and cycling infrastructure and bring in zero 
emissions mandate for quick change over to electric mobility.

 In the industry sector, quick implementation of new power plant standards, new nitrogen 
oxide and sulphur dioxide standards for 34 group of industries, eliminating dirty fuel 
streams, controlling fugitive emissions from small scale industries and getting all brick 
kilns to improve kiln technology should be the focus.

 Enforce strong deterrence for non-compliance. 
 Use innovative health-based strategies for 100 per cent coverage of households with clean 

fuels of LPG and electricity. Income, education, and urban location have been shown 
to be associated with the adoption of cleaner stoves and fuels, and better understanding 
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of the role of uninterrupted fuel availability and prices as well as household size, 
composition, and gender roles in decision making can help to achieve sustained use. 
Furthermore, several studies report residential biomass use-related emissions to be one of 
the largest contributors to population-weighted ambient PM2·5 concentrations. Targeted 
and innovative subsidies for liquefied petroleum gas appear necessary to increase and 
sustain the use of clean cooking fuels, and have the potential to transform the associated 
expenditures into social investments.

 Promote natural gas across sectors and renewable energy aggressively.
 Strengthen municipal services for segregation and recycling of waste to prevent waste 

burning. Scale up strategies for dust control and recycling of construction and demolition 
waste.

  Need local controls in stone crushers and mining areas and strengthen forest protection 
and plantation for green walling.

 The National clean air programme requires robust fiscal and funding strategy to meet 
the costs and for longer-term sustainability and affordability of the schemes.

 Both central and state governments will have to adopt ‘polluter pay’ based taxation 
mechanism to mobilize resources for dedicated funding of pollution control action and 
also to discourage polluting products, processes and activities. For instance, in Delhi, an 
environment pollution charge is slapped on entry of each truck, on purchase of each big 
diesel car and SUV as well as on each litre of diesel fuel sold. This revenue then funds 
clean air programme. Without a funding strategy the national clean air programme will 
become a simple wish list.

There is need to re-evaluate ‘Grap’. We need to have a re-look at what preventive measures 
should be enforced at what time, and how much Grap measures are helping to stop the recurrence 
of an annual crisis that plunges the National Capital region into a public health emergency. A 
recent research  of the Harvard University T.H. Chan School of Public Health found that the 
small increases of particulate matter pollution associated with a 15 per cent increase in the 
Covid-19 death rate. The findings are consistent with previous research on the SARS outbreak 
which provide “a motive for expanded follow up investigations as more and higher quality 
Covid-19 data become available,” as well as a reason to continue enforcement of air pollution 
regulations. 
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Abstract

According to WHO, 7 million people die due to tobacco use each year globally. As per GATS 
2, since a large population in India is consuming tobacco, it becomes very important to focus 
on the general population as a whole to prevent adding new users. Health warning labels on 
tobacco product packages have been established as one of the most cost-effective tools for 
creating awareness about the health risks of tobacco use among both tobacco users as well 
as non-users. A descriptive cross-sectional study was conducted among 221 under graduate 
students of Delhi. Primary data were collected from the 221 tobacco users and non-users using 
a questionnaire. The study revealed that 94.6 per cent of the students had noticed pictorial 
health warnings (PHW) on cigarette packages, 51.1 per cent on bidi packages and 71.1 per cent 
on smokeless packages. Though overall 52.9 per cent of the users reported having ever thought 
of quitting due to PHWs, very less percentage of cigarette smokers (39.5%), bidi (27.3%) and 
smokeless tobacco (50%) users had thought of quitting in the last 30 days of data collection. 
Overall 71.9 per cent of the students found gory pictures scary which had an effect on leading 
thoughts to quit due to PHWs among tobacco users. Whereas, 62.7 per cent of the users were 
aware of the current pictorial health warning being used, only 39.2 per cent of them was aware 
of its correct location on tobacco packages. PHWs play a dynamic role in preventing tobacco 
use among non-users and motivating to quit among the users. Young age is the period when 
health risking behaviours can be prevented and modified to move towards a healthy tobacco-
free nation. The study revealed that a large proportion of students had noticed the PHWs on 
the tobacco packages. Many had thought of quitting because of PHWs on the packs.  PHWs 
act as a strong means of educating and motivating the young as well as general public about 
the potential health hazards of tobacco use. Gory, good quality PHWs have been successful in 
arousing an intention to quit tobacco use among the users and not to start among the non-users. 
There is a need for conducting research studies on the perceived effectiveness of Pictorial 
Health Warnings as a deterrent of intention to smoke and as a stimulant to encourage the 
tobacco users (the smokers, non-smokers and smokeless tobacco products) as a cost-effective 
means of sensitizing about the dangers of tobacco use.

Key words: Pictorial health warnings, tobacco, knowledge, perception, undergraduate 
students, warning label.

More than seven million people die of tobacco use each year, both from direct tobacco use and 
second-hand smoke1. India is the third largest tobacco producing nation and the second largest 
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consumer of tobacco products world-wide. According to the Global Adult Tobacco Survey 
(GATS) 2016-17, the prevalence rate of tobacco use among 15 years of age or older was 28.6 
per cent (266.8 million) and in Delhi, it was 17.8 per cent2. Mortality due to tobacco in India 
is estimated at upwards of 1.3 million. Out of these, one million are attributed to tobacco 
smoking and the rest to smokeless tobacco (SLT) use. If the current trends continue, tobacco 
will account for 13 per cent of all deaths in India by 20203.

To control the rising tobacco epidemic in the country, one of the steps taken is to include 
large, graphic warnings or pictorial warnings on the cigarette, bidi and chewing tobacco packs. 
Health warning labels on tobacco product packages have been established as one of the most 
cost-effective tools for creating awareness about the health risks of tobacco use among both 
tobacco users as well as non-users4. These health warnings are designed with an aim at reducing 
tobacco use by communicating the health hazards of tobacco use, encouraging quitting among 
users, preventing non-users from initiating, and preventing former users from relapse5.

Article 11 of the WHO Framework Convention on Tobacco Control (FCTC) proposes that 
health warnings and messages on tobacco product packaging and labeling should be 50 per 
cent or more but not less than 30 per cent of the principal display areas6. In India, warnings 
on tobacco products are mandated under the Section-7 of The Cigarettes and Other Tobacco 
Products (Prohibition of Advertisement & Regulation of Trade & Commerce, Production, and 
Supply & Distribution) Act, 2003 (COTPA)7.

India implemented the large health warnings covering 85 per cent of the principal display area in 
April 2016. This notification has led to reduction in space available to manufacturers to glorify 
the packages. India now has the 5th largest warning label in the world8. Newer health warnings 
have come into force with effect from 1 September 2018 with a provision of displaying the 
Quitline number9. These health warnings are same on all tobacco packages including cigarette, 
bidi and smokeless tobacco packages. Keeping this in view, a study was designed to study the 
effect of new pictorial health warnings on the tobacco packs.

Methodology

The present descriptive cross-sectional study was conducted during 1 April 2019 – 30th April 
2019 among a convenient sample of 221 undergraduate students in the age group of 18-23 years 
attending selected colleges of Delhi. This study was undertaken to assess the knowledge and 
perceptions regarding pictorial health warnings (PHWs) on tobacco products. A questionnaire 
was developed which included four latest pictorial health warnings by the Government of 
India. It was pre-tested and modified as per the feedback received. Written informed consent 
was taken from all the participants with ensured confidentiality. 

Findings and Discussion

The findings revealed that out of the total 221 students (144 males and 77 females), 23.1 per 
cent (n=51) were tobacco users in any form. From among this, 25.7 per cent (n=37) was males 
and 18.2 per cent (n=14) was females were using tobacco in any form. Out of the total tobacco 
users; the smokers (cigarette, bidi) constituted about 88.2 per cent (n=45); whereas 5.9 per cent 
(n=3) was smokeless tobacco users (guthka, khaini, paan masala) and 5.9 per cent (n=3) was 
mixed users. The total cigarette smokers were 43, bidi smokers 11 and smokeless tobacco users 
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6; of which many were using multiple forms of tobacco. Key findings of the study with respect 
to PHWs included the following aspects:

Noticeability: The students were asked about the noticeability of PHWs from both users and 
non-users. It was taken into account that the students might have seen the PHWs on tobacco 
packages lying on the roads, in their homes, friend circle, paan shops, etc. and were given 
an option of if they had not seen any cigarette/bidi/SLT packages in the questionnaire. The 
findings revealed that overall 94.6 per cent (n=209) of the students had noticed PHWs on 
cigarette packages, 51.1 per cent (n=113) on bidi packages and 71.1% (n=157) on smokeless 
packages. 

A comparison between findings of the current study and GATS (2016-17)3 with regard to 
percentage distribution of cigarette and bidi smokers, and SLT users who noticed PHWs on 
cigarette, bidi and SLT products reveals almost similar findings as illustrated in the figure 
below.

Figure 1
Comparative Percentage Distribution of Cigarette Smokers, Bidi Smokers and SLT 

Users Who Noticed PHWs on Cigarette, Bidi and SLT Packages Respectively

The present study revealed that 97.7 per cent (n=42) of cigarette smokers had noticed health 
warnings on cigarette packs which also supports the findings of GATS (2016-17)3, India 
whereby 92.5 per cent in the age group of 15-24 years had noticed the same. For Delhi State 
(aged 15 and above), the corresponding figure of GATS (2016-17)3 is 86.9 per cent. A reason 
for the slight difference could be due to the fact that the present study was conducted only in 
the urban setup. A study by Bhardwaj et al.10 has also reported that 86.9 per cent of the adults 
had seen PHWs on cigarette packs in the same age group.

For bidi smokers, the current study reveals that 72.7 per cent (n=08) had noticed PHWs on 
bidi packs which is nearly similar with the findings of GATS (2016-17)3 wherein 79.9 per cent 
of bidi smokers (aged 15 and above) had noticed health warnings on bidi packs in Delhi State 
and 78.4 per cent pan India. It is also found in the present study that 83.3 per cent (n=05) of 
the smokeless tobacco users had noticed PHWs on SLT packages. GATS (2016-17)3 also show 
similar results i.e. 84.7 per cent had noticed health warnings on SLT packages in Delhi State 
and 71.6 per cent all over India.

Thought of Quitting because of PHWs: The current study found that 52.9 per cent (n=27) 
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of the tobacco users had ever thought of quitting due to PHWs which is in contrast to a study 
conducted by Rekha et al.11 wherein only 21.9 per cent of the study subjects tried to quit their 
tobacco-related habits after the introduction of pictorial warnings. The reason for this difference 
could be that the size of the warning in 2012 was small with only 40 per cent coverage and 
limited to the front panel only. Though the study by Rekha et al published in 2012, the data was 
collected in 2010 when the notification for 40 per cent PHWs had not passed. Another reason 
could be that the earlier proposed PHWs i.e. picture of lungs, scorpion were not understood 
properly with respect to their correlation with these PHWs to cause cancer and thus, were 
found to be ineffective as reported by Oswal et al.1.

It was also found that PHWs were ineffective in causing intention to quit. 47.1 per cent (n=24) 
had never thought of quitting due to PHWs which was similar with the findings of the study by 
Dahiya et al.13 where 48.3 per cent reported that pictorial representation on the tobacco packets 
did not help them refraining from tobacco use.

In the present study, 39.5 per cent (n=17) of the cigarette smokers thought of quitting due to 
PHWs in 30 days preceding the study. The GATS survey reported 61.5 per cent of cigarette 
smokers (aged 15 and above) had thought of quitting in the last 30 days from the Delhi State 
due to PHWs. The corresponding figures for India is 61.9 per cent. One of the reasons of this 
difference could be that the present study was conducted among young college going students 
who may not have many opportunities and reasons to quit such as peer pressure, image building 
and lack of cessation facilities.

Similarly, for bidi smokers, this study shows that 27.3 cessation (n=3) had thought of quitting 
in the last 30 days. The corresponding figures from GATS (2016-17)3 are 48.9 cessation for 
Delhi State (aged 15 and above) and 53.8 cessation for pan India. 

When it comes to smokeless tobacco users, GATS (2016-17)3 findings reveal that 55.3 cessation 
had thought of quitting in the last 30 days from Delhi and 46.2 per cent across India. The 
present study supports these findings as 50 per cent (n=3) of SLT users had thought of quitting 
in the last 30 days. This is in contrast to Gravely et al.14 where only 20 per cent had reported 
that health warning label made them think about quitting. This difference could be due to the 
increase in size of the pictorial health warnings i.e. from 40 per cent to 85 per cent in the new 
PHWs by the Government of India.

Figure 2
Comparative Percentage Distribution of Cigarette Smokers, Bidi Smokers and SLT 

Users who Thought of Quitting because of Health Warning Labels on Cigarette, Bidi 
and SLT Packages Respectively in Last 30 Days
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Effect of Fear of Gory Images: The students were asked if they found gory pictures scary. 
Overall, 71.9 per cent (n=159) of the total students, 80.5 per cent (n=62) females, 67.4 per cent 
(n=97) males, 49 per cent (n=25) tobacco users and 78.2 per cent (n=133) non-users found 
gory pictures scary.

Table 1
Association between Ever Thought of Quitting among Tobacco Users and Fear of Gory 

Pictures

Ever thought to quit due to PHWs
Do gory pictures scare you?

Total
Agree Disagree

Yes 17 (68%) 10 (38.5%) 27 (52.9%)

No 8 (32%) 16 (61.5%) 24 (47.1%)

Total 25 (100%) 26 (100%) 51 (100%)

Pearson Chi-Square = 4.464,  df  = 1,  p value = 0.035

In this study, there was significant association between fear (negative emotion) and ever 
thought of quitting i.e. 68 per cent of the users who found gory images scary had also thought 
of quitting because of PHWs as shown in Table 1. Also majority of the participants (70%, 
n=112) who found gory pictures scary were of the view that PHWs help prevent tobacco use 
among non-users (Table 2). 

Table 2
Relationship between Fear of Gory Pictures and whether PHWs Encourage a Non-user 

to Not Use Tobacco

Do PHWs encourage a non-user to not 
use tobacco?

Do gory pictures scare you?
Total

Agree Disagree

Agree 112 (70.4%) 30 (48.4%) 142 (64.3%)

Disagree 26 (16.4%) 19 (30.6%) 45 (20.4%)

Uncertain 21 (13.2%) 13 (21%) 34 (15.4%)

Total 159 (100%) 62 (100%) 221 (100%)

Pearson Chi-Square = 9.598, df  = 2,  p value = 0.008

These findings are in line with the research conducted by Tugrul15 wherein it was reported that 
higher levels of fear and disgust evoked by graphic warning labels resulted in higher levels of 
effectiveness in discouraging non-smokers from smoking and thus, motivating the occasional 
smokers to not start smoking and encouraging regular smokers to quit. 

A study on Canadian cigarette smokers revealed that smokers who reported greater negative 
emotion were more likely to have quit, attempted to quit, or reduced their smoking three 
months later16.  Hammond in 2009 reported that fear appeals are effective when paired with 
strong efficacy messages for a specific outcome (i.e. quitting smoking) and strong fear appeals 
and high-efficacy messages produce the greatest behavioural change17.
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It was also found in the current study that more percentage of women (80.5%, n=62) than 
men (67.4%, n=97) were scared of gory pictures. This is also in accordance with the study 
conducted by Tugrul15 where it has been reported that female smokers, both occasional and 
regular, felt more fear and disgust and also were more motivated than male smokers.

Knowledge regarding Current Pictorial Health Warning: Given the fact that there has been 
change in PHWs, an effort was made to find out the extent of recall of current PHWs being 
used on tobacco packages in India. In the present study, 62.7 per cent (n=32) of the users had 
correctly identified the current pictorial health warning being used on tobacco packages in 
India.

Table 3
Knowledge regarding Current PHWs and Its Location on Tobacco Packages

User Non-user Total

Picture

Current 32 (62.8%) 70 (41.2%) 102 (46.2%)

Old 17 (33.3%) 69 (40.6%) 86 (32.9%)

Don’t know 2 (3.9%) 31 (18.2%) 33 (14.9%)

Total 51(100%) 170 (100%) 221 (100%)

Location

Front and Back 20 (39.2%) 31 (18.2%) 51 (23.1%)

Other 29 (56.9%) 117 (68.8%) 146 (66.1%)

Don’t know 2 (3.9%) 22 (12.9%) 24 (10.8%)

Total 51(100%) 170 (100%) 221 (100%)

One of the reasons for double-sided representation of PHWs is to reduce the area for tobacco 
industry and thus, make the images of PHWs more impactful. Further, though PHWs are 
present on both sides of the packages, only 39.2 per cent (n=20) of the users were aware of 
its correct location i.e. both sides. In a study conducted by Dahiya et al.13, 58.8 per cent of the 
tobacco users claimed that double-sided pictorial representations are more impactful. Lower 
representation regarding location of PHWs in our study of the total sample (23.1%, n=51) 
could be due to the fact that there is not much awareness about the same and also because 
people tend to avoid looking at tobacco packages.

Concern about Health Risks with Thought of Quitting

In the present study, 35.3 per cent (n=18) of the students among tobacco users were worried 
about the health consequences of tobacco use due to the PHWs. A majority of them who 
worried about the health risks of tobacco use, had also thought of quitting (88.5%, n=16). This 
shows an indirect relationship between worrying about health risks and thought of quitting due 
to PHWs. This supports the findings of the study by Emery et al.18 wherein images influenced 
perceived risk, immediate desire to smoke, and feelings toward quitting indirectly through 
affective reactions (worry about health risks of smoking).

Quality of pictorial health warnings: The students were asked about the quality of PHWs. 
About 44.3 per cent (n=98) of the students stated that the quality of the warnings was not up to 
the mark (dull, faded colour, washed out image) and some even suggested that they were not 



86

at all clear (distorted). A study by Rajpurohit19 reported that 77.3 per cent of the users wanted 
to quit tobacco while 18.2 per cent were not able to understand the pictorial warninga. The 
finding of this study suggests that there is a need to check the enforcement of the specified 
resolution of PHWs provided by the Government of India for ensuring the quality of PHWs.

Rotation of PHWs: The Framework Convention on Tobacco Control, World Health 
Organization6 recommends rotating and/or replacing the content of the health warnings in 
order to minimize wear-out effects. Finding of a study suggests that in general, smokers get 
used to the presence of pictures on health warnings to a certain extent20. It was also found that 
60.2 per cent (n=133) of the students were in favour of changing the PHWs frequently. This 
supports the government policy decision of changing pictorial health warnings after a period 
of one year by the Government of India. Several studies also evaluated the effectiveness of a 
new pictorial warning compared with the old one. However, the relevance of refreshing the 
pictures of PHWs and the length of the effective period of continuing PHWs are less frequently 
studied21.

Conclusion

The PHWs help in preventing the existing users and motivating the potential population 
towards the dangers of tobacco use. Especially gory pictures have the effectiveness of inducing 
fear among the youth which can be beneficial in reducing tobacco prevalence in the long run. 
Fear emerging from gory pictures is associated with tobacco prevention and quitting behaviour 
as validated by this study. Hence, PHWs can be used as a tool in generating tobacco awareness 
among the young population in deterring any future smoking/tobacco related habits.

Larger PHWs covering front area are more effective than smaller PHWs. The findings revealed 
that the print quality of the PHWs was not good and not up to mark. The pictures were found 
to be dull, faded colour and washed out images. Some students suggested that they were not at 
all clear and not having good resolution. This suggests that serious actions need to be initiated 
towards ensuring that the quality of PHWs on all tobacco products are at its best and with given 
specification. Strict enforcement has to be carried out to ensure that the PHWs are not distorted 
in any manner. 

Gaps and Future Directions

There is a need for conducting research studies on the perceived effectiveness of PHWs as a 
deterrent to smoking intention and as a stimulant of tobacco cessation behaviour among the 
smokers, non-smokers and smokeless tobacco products users. Given that India is battling a 
high rise in oral cancers, there is a need to assess whether any change in graphics is required 
especially for smokeless tobacco products. The lower percentage of thought of quitting in the 
last 30 days due to PHWs could be due to the fact that one gets used to seeing the same picture 
and it does not have the same effect on the viewer over time. Hence, rotation of health warnings 
becomes necessary over a period of time. Also small size of SLT packages and cylindrical 
shape of bidi packages may have a role in decreasing the effectiveness of PHWs. Studies also 
need to be conducted whether the PHWs are meeting the requisite standards with respect to 
resolutions fixed under the law. This aspect is more important as many SLT products have very 
poor quality of PHWs.
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Further, relationship of PHWs and quit rates needs to be studied. Alongside the PHWs, there 
is a need to conduct study on the effectiveness of mentioning the Quitline number on the 
packages. 

Limitations

Being a cross-sectional study, the study lacked temporality and moreover, due to time constraint 
of data collection, the sample size was restricted. As the sample size is small and very less 
percentage of students reported using tobacco in any form (n=51), it is to state that the results 
be generalized with caution.
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lkjka”k

 fo”o LokLF; laxBu ds vuqlkj] izR;sd o’kZ fo”o Lrj ij rackdw dk lsou djus ds dkj.k 7 fefy;u 
yksxksa dh e`R;q gks tkrh gSA  xsV~l 2 ds vuqlkj] pwafd Hkkjr esa cM+h tula[;k esa yksx rackdw dk lsou 
djrs gS] blfy, u, iz;ksäkvksa dks jksdus ds fy, lkekU;  turk ij /;ku nsuk cgqr egRoiw.kZ gks 
tkrk gSA rackdw mRikn iSdstksa ij LokLF; psrkouh yscy LokLF; tksf[keksa ds ckjs esa tkx:drk iSnk 
djus esa rEckdw mi;ksxdrkZvksa rFkk xSj&mi;ksxdrkZvksa nksuksa ds chp lcls vf/kd izHkkoh rjhds ds 
:i esa LFkkfir fd;k x;k gSA fnYyh ds 221 Lukrd Nk=ksa ds chp ,d o.kZukRed ØkWl&vuqHkkxh; 
v/;;u vk;ksftr fd;k x;kA 221 rackdw mi;ksxdrkZvksa rFkk xSj&mi;ksxdrkZvksa ls ,d iz”ukoyh 
dk mi;ksx djds izkFkfed vkadM+s ,d= fd, x, FksA v/;;u ls irk pyk gS fd 94-6 izfr”kr 
Nk=ksa us flxjsV ds iSdstksa ] 51-1 izfr”kr us chM+h iSdstksa rFkk 71-1 izfr’kr us /kqvk&jfgr iSdstksa dh 
fp=kRed LokLF; psrkouh ¼ih,pMcY;w½ ij mudk /;ku x;k gSA ;|fi] 52-9 izfr”kr mi;ksxdrkZvksa 
us dHkh Hkh fpf=r LokLF; psrkouh ds dkj.k rackdw  lsou R;kxus ds ckjs esa lkspkA vkadM+s laxzg ds 
vafre 30 fnuksa esa ¼39-5½ flxjsV /kweziku djus okyksa us] ¼27-3½ chM+h mi;ksxdrkZvksa us vkSj /kq,a okyk 
rEckdw lsou ¼50%½ djus okyksa us /kweziku R;kxus dh ckr lksph FkhA lexz :i ls] 71-9 Qhlnh Nk=ksa 
dks efgek eafMr fp= Mjkouh yxh ftlls fp=kRed LokLF; psrkouh rackdw mi;ksxdrkZvksa ds chp 
/kweziku NksM+us okys vxz.kh fopkjksa ij izHkko Mkyrh FkhaA tcfd] 62-7 izfr”kr mi;ksxdrkZvksa dks irk 
Fkk fd orZeku esa vafdr LokLF; psrkouh dk iz;ksx fd;k tkrk gS] buesa ls dsoy 39-2 izfr”kr gh 
rEckdw iSdstksa ij blds lgh LFkku ls voxr FksA fp=kRed LokLF; psrkouh xSj&mi;ksxdrkZvksa ds 
chp rackdw ds mi;ksx dks jksdus rFkk mi;ksxdrkZvksa ds chp NksM+us ds fy, izsfjr djus esa Hkwfedk 
fuHkkrs gSA ;qokoLFkk og le; gS tc O;fä dks LokLF; tksf[keiw.kZ O;ogkjksa dks jksdk tk ldrk 
gS rFkk ,d LoLFk] rackdw&eqä jk’Vª dh fn”kk esa dk;Z djus ds fy, izsfjr fd;k tk ldrk gSA 
v/;;u ls irk pyk fd Nk=ksa ds ,d cM+s fgLls us rackdw ds iSdstksa ij vafdr LokLF; psrkouh dks 
ns[kk FkkA dbZ Nk=ksa us iSd ij vafdr LokLF; psrkouh dks ns[kdj rackdw R;kxus ds ckjs esa lkspkA 
fp=kRed@vafdr LokLF; psrkouh rEckdw ds mi;ksx ds laHkkfor LokLF; [krjksa ds ckjs esa ;qokvksa 
rFkk vke turk dks f”kf{kr vkSj izsfjr djus ds ,d l”kä lk/ku ds :i esa dk;Z djrk gSA efgek 
eafMr rFkk vPNh xq.koŸkk okys fp=kRed LokLF; psrkouh mi;ksxdrkZvksa ds chp rackdw ds mi;ksx 
dks R;kxus vkSj xSj&mi;ksxdrkZvksa ds chp iqq:’k u djus ds fu”Pk; esa lQy jgs gSaA /kweziku djus 
ds mÌs”; ls vkSj rEckdw mi;ksxdrkZvksa ¼/kweziku djus okyksa] /kweziku u djus okys vkSj /kweziku djus 
okys rackdw mRiknksa½ dks rackdw mi;ksx ds [krjksa ds ckjs esa laosnu”khy djus okys mŸkstd ds :i 
esa lfp= LokLF; psrkofu;ksa dh dfFkr izHkko”khyrk ij “kks/k djus dh vko”;drk gSA 

 eq[; “kCn % fp=kRed LokLF; psrkouh] rackdw] Kku] n`f’Vdks.k] Lukrd Nk=] psrkouh yscy
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Abstract

Musculoskeletal disorders (MSDs) represent as a major public health problem among working 
individuals. Overweight/obesity is an important independent risk factor for MSDs. Therefore, 
a cross-sectional study was undertaken to investigate the relationship between body mass 
index (BMI) and MSDs among the women cultivators. Anthropometric measures were taken 
in 407 participants using standard protocols and BMI was calculated. MSD was assessed 
with the modified Nordic Questionnaire technique. The relationship between BMI and MSDs 
was analyzed with logistic regression.  It was seen that 33.66 per cent of the participants 
were underweight while 11.3 per cent of them were overweight/obese. The overweight/obese 
participants had significantly higher prevalence of MSDs in neck, shoulder, back and hip 
regions compared with their normal BMI counterparts. The underweight group had also a 
significant higher prevalence of MSDs in neck region than the normal weight group. Both 
overweight/obese and underweight participants were more likely to have MSDs as compared to 
their normal-weight counterparts. The present study highlights the facts that the prevalence of 
MSDs was high in both underweight and overweight/obese groups as compared to the normal 
weight women. This indicated that an U-shaped association exists between BMI and MSDs. 
Furthermore, the association was found to be stronger for overweight/obese individuals as 
compared to those underweight.

Key words: Body Mass Index, Cultivator, Musculoskeletal disorders, Overweight, Underweight. 

Musculoskeletal disorders (MSDs) are defined as a group of injuries that affect the 
musculoskeletal system including nerves, tendon sheaths and related to bones, muscles and 
supporting structures such as inter-vertebral discs1. MSDs develop gradually over a period 
of week, months or even years due to repeated exertions and movements of the body. Work-
related MSDs belong to a collection of health problems that are more prevalent among the 
working class than the general population2. Work-related MSDs constitute an important 
occupational health problem for both developed and developing countries, with rising costs 
of wage compensation and medical expenses, reduced productivity and lower quality of life3,4. 
Christensen et al.5 stated that MSDs related to work are a major cause of disability amongst the 
working individuals.

The origin of MSDs is complex and multi-factorial. Many factors such as heavy lifting6, high 
job demands7,8, awkward postures9,10, prolonged work activity11 etc. have already been identified 
that cause of work related MSDs. Ergonomic workstation helps in the reduction of work related 
MSDs and stress as well as throws an opportunity to have a better work performance for 
better and faster production. However, another factor is the body mass index (BMI), which 
influences the MSDs even in a developed ergonomic set-up. Overweight and obesity are one 
of the world’s most challenging public health problems12. Overweight and obesity are well 
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documented to be associated with major chronic illnesses, including diabetes, hypertension, 
heart diseases, arthritis, cancer, and all cause mortality5,13-15. Overweight/obesity has also been 
shown to increase the risk for musculoskeletal pain16-18. Obesity is associated with negative 
consequences amongst working populations including more frequent absenteeism, workplace 
injury and higher health care costs13.  

It is generally believed that there is a relation between obesity and musculoskeletal disorders. 
However, scientific evidence of this relation remains unclear. The Centre for Disease Control 
(CDC) reported that in the United States, more than 31 per cent of obese adults consulted a 
doctor for the diagnosis of arthritis as compared to only 16 per cent of non-obese people19. Han 
et al.20 reported that a high waist : hip ratio was significantly associated with lower back pain. 
Several researchers showed that high BMI is an independent risk factor for the development of 
MSDs5,21,22. The nature and extent of the impact of obesity on the musculoskeletal system is not 
well appreciated. The chronic pain and disability associated with musculoskeletal conditions 
not only significantly affect an individual’s quality of life but often result in the early uptake of a 
sedentary lifestyle associated with various serious co-morbidities. Therefore, a cross-sectional 
study was undertaken to investigate the association between BMI and MSDs at different body 
regions among the female cultivators.

Methodology

Study Design: This cross-sectional descriptive study was conducted among 663 women 
participants engaged in different works of rice and potato cultivation. The respondents were 
selected from different villages of various districts of West Bengal state, India. The eligibility 
criteria of the respondents for inclusion in the study were: aged 18 - 50 years, apparently 
healthy individuals, not suffering from any acute illness and who were self-satisfied with their 
normal day-to-day work schedule at the time of measurements. Individuals with background of 
heart disease, chronic hypertension, diabetes mellitus, respiratory diseases or accident affecting 
musculoskeletal system were excluded from the study. Pregnant and lactating women were 
also excluded from the study. During the field visits, the protocol of the study was explained 
verbally in local language (Bengali). Written and signed consent was obtained from the women 
participants. Ethical approval and prior permission was obtained from the Institutional Ethics 
Committee before commencement of the study and the study was performed in accordance 
with the ethical standards of the committee and with the Helsinki Declaration. During the field 
visits, a survey was conducted to gather information on experience of the work on the basis of 
a questionnaire.

Anthropometry Measures: Anthropometric measurements and skin fold thickness of the 
study participants were taken following the standard technique and appropriate landmarks. The 
equipment consisted of an anthropometer (Hindustan Minerals), skin fold caliper (Holtain) and 
portable weighing machine (Libra). From the measures of height and weight of the participants, 
BMI was computed and from the skin fold data, total body fat and lean body weight were 
determined by calculating body density23 and percentage of body fat24.

BMI = Weight (kg) / Height2 (meter)
Body density (gm/cc) = 1.0994921 – 0.0009929 (Sum of triceps, suprailiac and thigh skin 
folds) + 0.0000023 (sum of the same three skin folds)2 – 0.0001392 (Age in years).

Fat percentage (fat %) = {(4.95 ÷ Body density) – 4.5} × 100
Total weight of fat (TWF) = (Weight in kg × fat percentage) ÷ 100
Lean body weight (LBM) = Total weight (kg) – Total weight of fat (kg). 
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Musculoskeletal Disorder: MSD of the participants was evaluated by the modified Nordic 
questionnaire technique25. The questionnaire emphasized their individual details, type of work 
and the occurrence or frequency of pain felt in different parts of their bodies. 

Statistical Analysis: Descriptive characteristics of the participants were presented as means ± 
standard deviation and percentages. χ2 test was performed to compare the groups for categorical 
variables. The association of BMI with MSDs was analyzed with logistic regression after 
adjusting age, work experience and work categories; and expressed by the Odd Ratio (OR) and 
its 95 per cent confidence interval (CI). In the categorical analyses involving BMI, the interval 
18.5-24.9 kg/m2 was considered as the reference group. The data were analyzed for statistical 
significance by using the statistical package of social science (SPSS 20.0) software. A p value 
below 0.05 was denoted as significant.

Findings

The physical characteristics and experience of the work of the participants has been shown in 
Table 1. Before the follow-up, complete information on the experience of work was noted on 
the basis of a questionnaire. Results show that about 36.13 per cent of the workers had a work 
experience of ≤5 years, 46.45 per cent had a work experience of 6 - 15 years and 17.42 per cent 
had a work experience of at least 16 years.

Table 1
The Physical Characteristics and Work Experience of Women Cultivators

Parameters Mean ± SD Range
Age (years) 38.33 ±13.09 18-50
Height (cm) 151.25 ±6.43 133.8-164.5
Weight (Kg) 44.17 ±10.01 29.5-76.0
BMI (Kg/m2) 19.23 ±3.7 13.70-33.15
Thigh skin fold (mm) 17.118.96± 5.4-37.4
Triceps skin fold (mm) 14.618.91± 3.6-35.2
Supra-iliac skin fold (mm) 14.238.73± 3.2-34.8
Body density (gm/cc.) 1.05±0.02 1.01-1.08
Body fat percentage (BF %) 19.388.67± 8.13-38.74
Total body fat (Kg) 9.25±6.24 2.41-28.46
Lean body mass (kg) 34.914.82± 24.59-55.57
Experience (Years) 13.83±10.43 1-35

Nutritional status of the participants was assessed from their BMI value. Based on the 
BMI cut-off value26, the participants were subdivided into three nutritional categories viz., 
underweight, normal and overweight/obese. It was found that 33.66 per cent of the respondents 
were underweight. About 55 per cent of them were normal while 11.3 per cent of them were 
overweight/obese. 

The prevalence of MSDs among the women across different BMI categories was studied 
and it was found that the prevalence of MSDs in different body segments was low in the 
normal group as compared to the underweight and overweight/obese groups (Table 2). As 
depicted in Table 2, the overweight/obese participants had a significantly higher prevalence of 
MSD at neck (p<0.01), shoulder (p<0.05), upper back (p<0.05), lower back (p<0.05) and hip 
(p<0.05) regions compared with their normal BMI counterparts. Underweight group also had a 
significant higher prevalence of MSD at neck (p<0.05) than the normal weight group.
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Table 2
Prevalence of Musculoskeletal Disorders across BMI Categories

Body
Segment

Underweight
(BMI<18.5 kg/m2)

Normal
(BMI 18.5 – 24.99 kg/m2)

Overweight/Obese
(BMI ≥25 kg/m2)

Neck 79 (57.66%)* 104 (46.43%) 31 (67.39%)**
Shoulder 104 (75.91%)* 147 (65.63%) 37 (80.43%)*
Elbow 94 (68.61%) 132 (58.93%) 29 (63.04%)
Wrist 91 (66.42%) 141 (62.95%) 35 (76.09%)
Upper Back 88 (64.23%) 136 (60.71%) 35 (76.09%)*
Lower Back 126 (91.97%) 197 (87.95%) 45 (97.83%)*
Hip 91 (66.42%) 135 (60.27%) 35 (76.09%)*
Knee 69 (50.36%) 91 (40.63%) 24 (52.17%)
Feet 50 (36.5%) 86 (38.39%) 19 (41.3%)

Normal *p<0.05; **p<0.01

The impact of BMI on the prevalence of MSDs is presented in Table 3. Logistic regression 
analysis showed that both overweight/obese and underweight participants were more likely to 
have MSDs as compared to their normal-weight counterparts. The Odd Ratio of neck discomfort 
of overweight/obese and underweight groups were 2.38 (95% CI: 1.22-4.66; p<0.01) and 1.57 
(95% CI: 1.02-2.41; p<0.05) compared to the normal weight (OR = 1.00). The Odd Ratio of 
shoulder, upper back, lower back and hip discomforts of overweight/obese group were 2.15 
(95% CI: 0.99-4.69), 2.06 (95% CI: 0.99-4.27), 6.17 (95% CI: 0.82-46.59) and 2.09 (95% CI: 
1.01-4.35) as compared to the normal-weight (OR = 1.00). The smallest association between 
BMI and Musculoskeletal Disorders was found in the respondents of the underweight category 
while it was found to be the highest in the respondents of overweight/obese category. For 
both overweight/obese and underweight groups, multinomial logistic regression analysis 
demonstrated that even after controlling the effect of age, work experience and occupation; 
BMI had a significant impact on MSDs. 

Table 3
Cross-sectional Associations between BMI and Musculoskeletal Disorders

Body
Segment

Underweight
(BMI: <18.5 kg/m2)

Overweight/Obese
(BMI: ≥25 kg/m2)

Unadjusted Adjusted# Unadjusted Adjusted#
Neck 1.57 (1.02-2.41)* 1.58 (0.98-2.55) 2.38 (1.22-4.66)** 2.03 (0.99-4.19)

Shoulder 1.65 (1.02-2.66)* 1.85 (1.08-3.16)* 2.15 (0.99-4.69) 2.4 (1.05-5.49)*
Elbow 1.52 (0.97-2.38) 1.52 (0.92-2.51) 1.19 (0.62-2.29) 1.17 (0.57-2.38)

Wrist 1.16 (0.74-1.82) 1.17 (0.71-1.94) 1.87 (0.9-3.88) 1.63 (0.74-3.6)
Upper Back 1.16 (0.75-1.8) 1.04 (0.64-1.7) 2.06 (0.99-4.27) 2.16 (0.99-4.66)*
Lower Back 1.57 (0.75-3.28) 1.36 (0.61-3.04) 6.17 (0.82-46.59) 6.29 (0.8-49.4)

Hip 1.3 (0.84-2.03) 1.41 (0.85-2.36) 2.09 (1.01-4.35) 1.83 (0.82-4.1)
Knee 1.48 (0.97-2.27) 1.76 (1.07-2.91)* 1.59 (0.84-3.01) 1.61 (0.78-3.31)
Feet 0.92 (0.59-1.43) 0.76 (0.45-1.28) 1.13 (0.59-2.15) 1.01 (0.48-2.1)

*p<0.05;  **p<0.01
Data are presented as Odd Ratio (95% confidence interval), with normal weight as reference category 
# after adjusting age, work experience, occupation
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Discussions

Obesity has become a major health problem due to its increasing prevalence, and associated 
morbidity and mortality27. The global burden of obesity is rising at an alarming rate. The 
World Health Organization estimates that more than one billion people are overweight and of 
these, 300 million are obese28. Overweight or obesity has a strong relationship with diabetes 
and cardio-vascular diseases like hypertension, coronary heart disease, etc.15,29,30 Despite the 
associations between obesity and heart disease, diabetes and other chronic diseases; elevated 
BMI is considered a risk factor for MSDs 31,32. Overweight or obesity has been implicated in 
the development or progression of a wide variety of MSDs. According to Wright et al.31, and 
Stone and Broderick32, overweight/obese individuals were more likely to suffer from chronic 
widespread pain. The nature and extent of the impact of obesity on the musculoskeletal disorders 
is not well for the individuals. However, there are no widely reference levels in the region’s 
diverse national groups in relation to adiposity that predict co-morbidities such as MSDs. This 
lack of useful epidemiological data is the reason why the researchers attempted to investigate 
the association between BMI and MSDs amongst the female cultivators.

The present study highlights the facts that the prevalence of MSDs was high in both underweight 
and overweight/obese groups as compared to normal-weight women. This indicated the 
U-shaped relation between BMI and MSDs. Several studies observed a positive association 
between BMI and increased risk of MSDs16,17. Bihari et al.18 stated that the risk of MSDs 
amongst the overweight/obese individuals was 1.7 times higher than the non-overweight 
participants. Fransen et al.33 reported that obesity was a significant, independent determinant 
of lower back pain. Excessive body weight has also been found to increase the risk for 
musculoskeletal pain16,34. While the results of the current research demonstrate a link between 
BMI and MSDs amongst the study participants, indicating both underweight and overweight/
obese as a potential causes of MSDs; however, the cross-sectional design has limitations to rule 
out alternative explanations. One such explanation may be that obesity may increase the risk of 
lower back pain, for example, because of lumbar disc disorders through mechanical load35,36. 
Increased mechanical load across the joints are likely to play a larger role in the relationship 
between a high BMI and weight-bearing joints. For carpal tunnel syndrome (CTS), an increase 
in upper extremity musculoskeletal symptoms associated with obesity has been attributed to 
increased adipose tissue in the carpal tunnel, causing median nerve compression37,38. Adams 
and Roughley39 stated in their study that mechanical load is the principal factor for initiating 
the degenerative process in the lumbar spine. In addition to mechanical load, obesity may 
cause lower back pain through low-grade systemic inflammation35,36. Rosen and Spiegelman40 
and Shiri et al.41 reported that adipose tissue produces adipokines as well as pro- and anti-
inflammatory cytokines (e.g. tumor necrosis factor-a, interleukin-6) that increase the release 
of C-reactive protein. C-reactive protein is a nonspecific marker of inflammatory effects of 
adipose tissue. Shiri et al.41 reported that women with a normal waist circumference and high 
C-reactive protein level tended to more often report continuous lower back pain than those 
with low C-reactive protein levels. Leptin, an adipokine produced by adipose tissue, stimulates 
the synthesis of pro-inflammatory cytokines and nitric oxide; that is, it is directly linked to pain 
modulation. Kutlu et al.42 implies that leptin may increase pain sensitivity. 

It is also interesting to note that the underweight women had a significant association between 
BMI and MSDs. There was ample evidence showing a strong association between overweight/
obesity and MSDs16-18; however, the present study showed that low BMI or underweight is 
an independent risk factor for the development of MSDs. Attar43 also noted in his/her study 



95

that the risk of MSDs among underweight individuals was 2.66 times higher than the normal 
weight participants. It is may be due to being underweight is related to decreased muscular 
strength, weakness and lowered physical activity44,45.

In the present study, BMI was found to be associated with musculoskeletal symptoms. This 
study showed that the prevalence of MSDs was high in both underweight and overweight/
obese groups. Furthermore, the association was stronger for overweight/obese individuals as 
compared to the underweight women. A decrease in adiposity is one of the most effective 
preventive measures for MSDs in the worker population. Therefore, attention should be paid on 
how to decrease the levels of fatness in this population before MSDs becomes another burden. 
This study presents an insight to the health professionals about the relationship between BMI 
and MSDs, to formulate well designed training and awareness programmes to avoid adiposity.

Limitations

The current study has certain limitations. In the present study, the association BMI with 
MSDs was controlled for several potential confounding factors, however some potential 
confounders such as environmental stress, psychological stress for instance stress, anxiety or 
depression disorders etc. were not studied, and consequently could not be controlled for. There 
are limitations associated with using cross sectional data, as in every cross sectional study, 
conclusion related to cause and effect cannot be drawn. A longitudinal dataset would be better 
suited to examine the relationship between BMI and MSDs. The relatively small number of 
participants which may have provided inadequate statistical power to detect some meaningful 
differences as statistically significant, along with mentioning potential inadequate control of 
confounding. However, as far as we are aware, this is the only provincial study to define the 
relationship between BMI and MSDs among the women cultivators. This study was conducted 
on women only. Additional study is needed on men participants.
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—’kd efgykvksa esa “kkjhfjd æO;ekud lwpdkad ,oa is”kh;dadkyh; fodkjksa ds e/; 
laca/k

vferko iky*, lqtk;k ns**, fi;kyh lsuxqIrk***, ik;y eSrh*** vkSj izdk”k lh-/kjk***

* fQft;ksykWth foHkkx] flVh dkWyst] 102@1] jktk jkeeksgu ljkuh] dksydkrk &700009 
** fQft;ksykWth foHkkx] fenukiqj dkWyst] fenukiqj] if’Pke caxky
*** ,xksZukWfeDl vkSj LiksV~lZ fQft;ksykWth fMohtu] fMikVZesaV vkWQ áweu fQft;ksykWth fon dE;wfuVhgsYFk] fo|klkxj ;wfuoÆlVh] 
fenukiqj&721102] if’Pke caxkyA

leh{kd%
MkW- js.kq “kkgjkor] lgk;d izksQslj] vkjch,e fDyfud jk-Lok-i-d- laLFkku] equhjdk] ubZ fnYyh &110067A
MkW- xhrkatfy Çlg] fpfdRlk vf/kdkjh] vkjch,e fDyfud] jk-Lok-i-d- laLFkku] equhjdk] ubZ fnYyh &110067A

lkjka”k

dkedkth yksxksa esa is”kh;dadkyh; fodkj ¼,e,lMh½ izeq[k LokLF; leL;k ds :i esa ik;k x;k 
gSaA vR;f/kd “kkjhfjd otu@LFkwyrk is”kh;dadkyh; fodkjksa ds fy, ,d egRoiw.kZ Lora= tksf[ke 
?kVd gSA vr% —”kd efgykvksa esa “kkjhfjd æO;ekud lwpdkad ,oa is”kh;dadkyh; fodkjksa ds e/; 
laca/k dk irk yxkus ds fy, ,d ØkWl&vuqHkkxh; v/;;u lapkfyr fd;k x;kA ekud izksVksdkWy 
dk mi;ksx djus okys 407 izfrHkkfx;ksa esa ,aFkzksiksesfVªd mik; fd, x, vkSj ch,evkbZ dh x.kuk 
dh xbZA is”kh;dadkyh; fodkj dk ewY;kadu la”kksf/kr ukWÆMd iz”ukoyh rduhd ls fd;k x;k FkkA 
ch,evkbZ vkSj ,e,lMh ds chp laca/k dk fo”ys”k.k ykWftfLVd izfrxeu iz.kkyh ls fd;k x;k FkkA 
;g ns[kk x;k fd 33-66 izfr”kr izfrHkkxh de otu ds Fks] tcfd 11-3 izfr”kr “kkjhfjd otu@
LFkwyrk ls xzLr FksA “kkjhfjd otu@LFkwyrk ls xzLr izfrHkkfx;ksa esa muds lkekU; ch,evkbZ led{kksa 
dh rqyuk esa xnZu] da/ks] ihB vkSj dwYgs ds {ks=ksa esa ,e,lMh dh ek=k vkf/kd FkhA lkekU; otu oxZ 
dh rqyuk esa de otu okys lewg esa xnZu ds {ks= esa ,e,lMh dh ek=k vkf/kd FkhA vf/kd otu@
LFkwy vkSj de otu okys izfrHkkfx;ksa esa muds lkekU; otu okys led{k O;fä;ksa dh rqyuk esa 
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Abstract

Integrated healthcare at a macro level means managing the overall well-being of the nation 
by putting the consumer at the center; it involves delivering the required level of efficient and 
quality care to the consumers throughout their lifetime. Countries around the world are making 
progress and adopting universal health coverage system. Universal Health Coverage (UHC) 
is defined as a system under which a specified package of benefits has been provided to all the 
members of a society with the end goal of providing financial risk protection, improved access 
to health services, and improved health outcomes i.e. it incorporates two complementary 
dimensions in addition to the financial risk protection: the extent of population coverage and 
the extent of health service coverage. Providing quality and affordable health remains as a 
goal for many countries. Each country has chartered out its own policies proportion to the 
population covered by existing health care system in terms of range of health services to be 
provided and the extent of financial risk protection to the local population. The main category 
of universal health coverage is based on tax, finance, system and social insurance system. 
This review article discusses how different countries including India have planned and are 
being implementing various health care models. This article also explains how UHC has been 
undertaken in the Indian context.

Key words: Universal Health Coverage, Health services, Health Insurance.

Universal Health Coverage (UHC) as it is conceptualised today, refers to ensuring access to 
appropriate promotive, preventive, curative and rehabilitative health services, at an affordable 
cost, for all citizens of the country so that people do not suffer financial hardship while paying 
for them.1,2 UHC is one mechanism of ensuring a balanced development where the economic 
growth of a nation is accompanied by an increase of health and well-being of all persons. At 
least half of the world’s population still does not have full coverage of essential health services. 
About 100 million people are still being pushed into extreme poverty (defined as living on 1.90 
USD or less a day) because they have to pay for health care. Over 930 million people (around 
12 per cent of the world’s population) spend at least 10 per cent of their household budgets 
to pay for health care. All UN Member States have agreed to try to achieve universal health 
coverage (UHC) by 2030, as part of the Sustainable Development Goals.

UHC aims in protecting people from the financial hardships of paying for health services out 
of their own pockets reducing the risk of people being pushed to poverty because unexpected 
illness compels them to use up their life savings, sell assets, or borrow. This financial hardship 
destroys their and children’s future. Hence, the countries are emphasizing on the health 
financing schemes supplementing UHC.

UHC is much more than just health. Taking steps towards UHC means steps towards equity, 
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development priorities, and social inclusion and cohesion. Many countries are already making 
progress towards UHC. In countries where health services have traditionally been accessible 
and affordable, governments are finding it increasingly difficult to respond to the ever-growing 
health needs of the populations and the increasing costs of health services. Moving towards 
UHC requires strengthening health systems in all countries. Robust financing structures are the 
keys. 

Figure 1
Universal Health Coverage

When people have to pay most of the cost for health services out of their own pockets, the poor 
are often unable to obtain many of the services they need, and even the rich may be exposed 
to financial hardship in the event of a severe or long-term/terminal illness. Pooling funds 
from compulsory funding sources (such as mandatory insurance contributions) can spread the 
financial risks of illness across a population. The present paper reviews the Health Insurance 
aspect of UHC across the globe following various models of UHC. The emergence of UHCs has 
been due to several factors such as public demand; economic feasibility and political leadership 
have combined to move many low and middle-income countries (LMICs) towards adopting the 
goal of UHC. Countries like Brazil3, Thailand and Taiwan4 have made considerable progress in 
the attainment of UHC through reforms introduced in the past 2-3 decades. Others like Kenya 
are in the process of introducing nation-wide social health insurance schemes which aim to 
grant all population groups access to comprehensive benefit packages of health services9. This 
review article discusses how different countries around the globe including India have planned 
and are implementing various health care models with specific reference to Health Insurance. 

Current Scenario: A Global Movement towards UHC

According to the International Labour Organisation, nearly 50 countries have attained universal 
coverage or near universal coverage in the world today. However, conspicuous gaps still exist 
in Asia, Africa and the Middle East5. Escalating health care costs, inadequate public spending, 
and weak health care delivery systems in low and middle income countries have been barriers 
to UHC. There is now a greater recognition of the need to configure health systems which 
ensure universal access to good health care, through adequate and sustainable financing 
mechanisms that allow the population wide coverage and efficient delivery of a wide range of 
health services6, 7. The 2005 World Health Assembly (WHA) urged the member states to pursue 
UHC, ensuring equitable distribution of quality health care infrastructure and human resources, 
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based upon health-financing systems protecting against catastrophic health-care expenditure 
and impoverishment of individuals seeking car8. It also highlighted the importance of taking 
advantage, wherever appropriate, of opportunities that exist for collaboration between public 
and private providers and health-financing organizations, under strong overall government 
stewardship.

The 2010 World Health Report built upon the 2005 WHA recommendations and aimed at 
assisting countries in quickly moving towards Universal Health Coverage9. Different Countries 
have developed their own goals and strategies to meet the basic goals of health care system, 
treating the sick and protecting the families against financial ruin from medical bills.There 
are three main dimensions of UHC i.e. population, services and direct costs as depicted in the 
figure below.

Figure 2
Dimensions of Universal Health Care

               Source: adapted WHO 2015b

These dimensions allocated by WHO provides a picture to show that the coverage is done 
mainly for

 Population coverage: Extend services to the population which has not yet been addressed.
 Health services coverage: Include other areas where the health facilities have not reached 

yet.
 Financial coverage: Reduce the cost sharing and fees while obtaining health services

Following are the various Models of UHC system came in existence over the years:

UHC System Models I
Bismarck and Germany’s Social Health Insurance System, 1883

Bismarck’s innovation in 1883 was to establish several so‐called “sickness funds” that had 
mandatory enrolment and defined benefits. These funds covered members nationally but had 
limitations10. Under Bismarck’s leadership, the German government took a fundamental step 
towards UHC. Its actions solidified the previously vague principle of government involvement 
in private health by specifying a mechanism to guarantee financing and define benefits. These 
would be delivered through existing public and private facilities. Over the course of roughly 
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a century, this SHI system evolved to provide universal health coverage. Germany slowly 
expanded the system in two directions. Mandatory enrolment was extended piecemeal to 
include more and more employment categories. Germany achieved universal health coverage 
through this series of extensions to minimum benefit packages and expansions of the enrolled 
population after 105 years after Bismarck’s first sickness fund laws11. Bärnighausen and 
Sauerborn have quantified this long‐term progressive increase in the proportion of the German 
population covered by public and private insurance. The policy covers Unlimited Family 
Members, Pre and Post-Hospitalization Expenses, Day Care Surgeries, Reinstatement of Sum 
Insured, New Born Babies and 5000+ Hospitals with Cashless Facilities11.

UHC System Model II
The Beveridge Report and the British National Health Service

The British National Health Service (NHS) was founded in 1948 which offered all medically 
indicated services to any resident without payment at the point of service. As in Germany, the 
means by which health care was delivered by private physicians and public hospitals predated 
the establishment of a national health system12. In its moment of creation, the NHS contained 
innovations primarily related to its financing model. Beveridge laid out broad principles of 
social protection and directly precipitated the establishment of the NHS. It proposed that the 
whole scheme would be nationalized, and to provide protection from health‐related poverty, 
all medical care would be free. Although politicians resisted initially, these principles were 
adopted largely unaltered and the NHS was established in 194813.

UHC Model III
The National Health Insurance Model

The National Health Insurance (NHI) Model has elements of both Beveridge and Bismarck. 
Like the Bismarck Model, it is insurance-based; and like Beveridge, it is single payer. It uses 
private-sector providers but payment comes from a government-run insurance programme that 
every citizen pays into. Since there’s no need for marketing, no financial motive to deny claims 
and no profit, these universal insurance programmes tend to be cheaper and much simpler 
administratively than American-style for-profit insurance. Because the government is the sole 
payer, it can exert tremendous bargaining influence on the prices of medical services and drugs. 
NHI countries generally control costs by limiting the services they will pay for and by limiting 
the availability of certain services, thus creating the lengthy waits for non-acute secondary 
care. The classic NHI system is found in Canada but some newly industrialized countries like 
Taiwan and South Korea have also adopted the NHI model.

The models depict three types of available systems of health financing as given below.

Single Payer: The government provides insurance for all residents (or citizens) and pays all 
health care expenses except for co-pays and co-insurance. Providers may be public, private, or a 
combination of both14. Single-payer health insurance collects all medical fees, and then pays for 
all services, through a “single” government (or government-related) source. In wealthy nations, 
this kind of publicly managed insurance is typically extended to all citizens and legal residents. 
Examples include the United Kingdom’s National Health Service, Australia’s Medicare and 
Taiwan’s National Health Insurance15.
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Two-Tier: The government provides or mandates catastrophic or minimum insurance coverage 
for all residents (or citizens) while allowing the purchase of additional voluntary insurance or 
fee-for-service care when desired. In Singapore, all residents receive a catastrophic policy from 
the government coupled with a health savings account that they use to pay for routine care. 
In other countries like Ireland and Israel, the government provides a core policy which the 
majority of the population supplements with private insurance16.

Insurance Mandate: The government mandates that all citizens purchase insurance, whether 
from private, public, or non-profit insurers. In some cases, the insurer list is quite restrictive 
while in others, a healthy private market for insurance is simply regulated and standardized 
by the government. In this kind of system, insurers are barred from rejecting sick individuals 
and they are required to purchase insurance, in order to prevent typical health care market 
failures from arising.

Based on the models discussed above, different countries across the globe follow different 
UHC practices as elaborated below.

Sweden: Swedish healthcare is financed by government taxes, employer-paid national social 
insurance, out-of-pocket user fees, and private insurance. Public expenditures accounted for 
85.2 per cent of healthcare services while 14.8 per cent of expenditures were private (WHO 
2004). Physicians at public hospitals are employed and salaried by the county councils. Their 
income depends neither on the number of patients treated nor on the volume of their work.

Australia: In Australia, the public taxation-funded national health insurance scheme, Medicare, 
provides universal access to subsidized medical services, subsidized pharmaceuticals, and 
free hospital treatment as a public patient. People can also take private health insurance to 
complement the public scheme, in order to cover or partially cover the financial costs of hospital 
treatment as private patients, to enable quicker access to elective surgery as a private patient, 
and to cover or partially cover dental and other allied health services. Government regulations 
protect senior citizen, the poor, children and rural residents. 

Canada: In Canada, under the UHC, most of the physicians are in private practices and are 
remunerated on a fee-for-service basis, though an increasing number receive alternative forms 
of public payment such as capitation, salary, pay-for-performance, and blended funding. 
Physicians are not allowed to charge patients more than what they receive under the fee 
schedule negotiated with the provincial or territorial health insurance plan. Hospital-based 
physicians generally are not hospital employees and are paid fee-for-service. Physicians in 
community clinics are salaried. 

Sri Lanka: Sri Lanka achieved UHC while its per capita GDP was still below US$500 annually 
by relying on tax-financed and government-operated health services. All in-patient, out-patient, 
and community health services are free to all Sri Lankans, without any user charges since 1951. 
Sri Lanka’s health system is public hospital-dominated.

Russia and Soviet Union: The new mixed economy Russia has switched to a mixed model 
of health care with private financing and provision running alongside state financing and 
provision.  Russian Prime Minister Vladimir Putin announced a new large-scale health care 
reform in 2011 and pledged to allocate more than 300 billion rubles ($10 billion) in the next 
few years to improve health care in the country.
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Thailand: Universal Coverage (UC) beneficiaries have access to free ambulatory care at 
registered primary-care contractor networks which is normally a district health system (DHS), 
consisting of sub-district health centers (HCs) and district hospitals (DHs), with a nominal 
payment, 30 Baht, equivalent to US$ 0.7 per visit (with exemption for previous LIC holders) 
(Tangcharoensathien and Jongudomsuk, 2004; Towse et al., 2004). UC members are entitled to 
free hospital admissions, with hospitals paid from global budgets based on Diagnostic-Related 
Groups (DRGs). Beneficiaries under CSMBS (Civil Servant Medical Benefit Scheme) have 
access to free ambulatory and admission services, with free choice of providers that are paid by 
Fee-For-Service (FFS)21. SSS (Social Security Scheme) beneficiaries are also entitled to free 
ambulatory and admission services but only at registered hospitals that are paid by capitation. 
All three public schemes are financed from public resources9.

France: Health care coverage in France is universal. All residents are entitled to publicly 
financed health care through Statutory Health Insurance (SHI). It covers the entire population, it 
does not cover 100 per cent expenditures; 92 percent of the population have access to voluntary 
health insurance (VHI) either through their employers or via means-tested vouchers (CMU 
complementarian, or CMU-C).

Switzerland: In Switzerland, the entire population is insured either in one of the three types of 
managed care organization: health maintenance organizations (HMOs), independent practice 
associations (IPAs), and fee-for-service plans with gate-keeping provisions. There are two 
types of HMOs: staff models, in which physicians are employees; and group models, in which 
a physician group owns the HMO and is paid on a per capita basis. An IPA consists of a 
network of general practitioners who contract with an insurer and function as gatekeepers; 
payment is usually on a fee-for-service basis, although a few IPAs are capitated. Patients who 
use an in-network general practitioner often pay lower cost-sharing. HMOs are more likely to 
achieve savings, with estimated cost reductions ranging from 20 percent to 37 percent. IPAs 
show much smaller savings, usually in those organizations those capitate physicians.

United Kingdom: Coverage is universal. All those “ordinarily resident” in England are entitled 
to health care that is largely free at the point of use under National Health System (NHS). NHS 
is divided into two sections: primary and secondary care12.

South Korea: All people in South Korea are eligible for coverage under the National Health 
Insurance Program. In 2006, the total number of covered people was over 47 million, which 
is about 96.3 per cent of the total population. The insured are divided into two groups: 
employee insured and self-employed insured. The “employee insured” category includes the 
insured person’s spouse, descendants, brothers or sisters, and direct lineal ascendants. Insured 
employees pay 5.08 per cent of their average salary in contribution payments. Contribution 
rates change every year. The insured individual is required to pay a certain portion of the health 
care costs. The co-payments differ according to the level and type of medical care institution.

New Zealand: All New Zealand residents have universal access to a broad range of health 
and disability services with substantive government funding drawn from general taxes. Public 
hospital services are free, but patients are required to make copayments for primary care 
medical services. New Zealand has a mix of public and private hospitals, but public hospitals, 
providing all emergency and intensive care services. Private insurance exist which is used to 
cover cost-sharing requirements, elective surgery in private hospitals, and specialist outpatient 
consultations.
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Italy: Italy, as other developed European countries, has a national health service (NHS) that 
in principle offers universal health care and coverage through a prepaid compulsory health 
insurance that is managed by the central government, which is responsible for both funding and 
supplying services to the population (McCarthy, 1992). Recently, in the context of the efforts 
to control the rising costs while maintaining universal coverage, the impact of copayment has 
increased for diagnostics and for medicines only. 

Brazil: In the year 1988, health services became universal and equitable for all citizens of Brazil 
according to the constitution with the establishment of the Unified Health Service (Sistema 
Único de Saúde, SUS). Under the SUS, every citizen is entitled to health care services free at 
the point of use provided by public and private facilities. The financing of health care under the 
SUS initially comprised (in addition to government budgets) mandatory contributions tied to 
gross revenues and net profits from companies3.

Universal Health Care in India

The High Level Expert Group on Universal Health Coverage in India, says, “Ensuring 
equitable access for all Indian citizens residing in any part of the country, regardless of income 
level, social status, gender, caste or religion; to affordable, accountable and appropriate, 
assured quality health services (promotive, preventive, curative and rehabilitative) delivered to 
individuals and populations, as well as services addressing wider determinants of health, with 
the government being the guarantor and enabler, although not necessarily the only provider, of 
health and related services.”

Background: Around 600 million people fail to access the health services they need and 63 
million Indians are living in poverty because of healthcare costs. As a result, India has the 

second lowest life expectancy in South Asia- almost eight years lower than in China. India also 
did not achieve either its child or maternal mortality targets under the Millennium Development 
Goals (MDGs).
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This situation is not only damaging the health of the Indian people, it is also a significant 
impediment to further social development and economic growth. The root cause of India’s 
low health coverage is its chronically low level of public health spending which has never 
exceeded one per cent of GDP. In the absence of adequate public financing, households have 
had no choice but to pay for services directly themselves- often with disastrous consequences 
for family welfare. The transition towards UHC involves increasing public health spending 
which has the effect of “crowding out” less efficient and more inequitable private out-of-pocket 
health spending. This has happened in many Asian countries (for example public financing has 
trebled in China and Thailand in the last 20 years) but is yet to take place in India.

Rural Health Care in India: Ineffectiveness of the primary health care created a breach 
in referral system which should serve as an entry point for the individual and continuous 
comprehensive coordination at all level of health care. Utilization of services has shown to 
be residence and educational level dependent with 70 per cent of illiterate availing of no ANC 
care when compared with 15 per cent of literate with rural women (43%) less likely to receive 
the ANC services when compared with urban women (74%). Dearth of men power, reluctant 
community participation and inter-sectoral coordination make the condition nastiest. 

Identified Problem: Nearly 68 per cent of India’s population resides in rural areas. But 
percentage of persons having covered under any health insurance scheme is 14.1 per cent in 
rural area even though majority of Indians is more vulnerable to major ailments.

Challenges Effecting Penetration of Health Insurance in Rural Area

The literacy rate in the country as a whole is 74.04 per cent. In the rural and the urban areas, 
the literacy rates are 68.9 per cent and 84.9 per cent respectively. Rural people’s common 
perception about insurance is that it is not required and their more focus is on savings. Rural 
people have less awareness on health insurance; they have a challenge in accessing to all the 
health insurance product features / prices available. Several studies show that an average rural 
household saves about one-third of their incomes. In rural families, all the family members 
are financially dependent on the key earning member of the family. Hence, health insurance of 
the person is must. Rural areas don’t have extensive network and coverage like District Co-op 
Banks, Co-op Societies, postal services and micro finance institutions, etc.

Health insurance means “an individual or group purchasing health care coverage in advance 
by paying a fee called premium”. In its broader sense, Health insurance is a contract between 
the insurance company and the insured person to cover the medical cost that might arise from 
illness, accidental injuries, surgeries and other medical complications incurred by individuals 
and households. Health insurance in India is a growing segment of India’s economy. The Indian 
health system is one of the largest in the world, with nearly 1.3 billion potential beneficiaries. 
The health industry in India has rapidly become one of the most important sectors in the country 
in terms of income and job creation. In 2018, ten million Indian households (500 million 
people) did not benefit from health coverage. In 2011, 3.9 per cent31 of India’s gross domestic 
product was spent in the health sector. According to the World Health Organization (WHO), this 
is among the lowest of the BRICS (Brazil, Russia, India, China, and South Africa) economies. 
Policies are available that offer both individual and family cover. Out of this 3.9 per cent, 
health insurance accounts for 5-10 per cent of expenditure, employers account for around 9 
per cent while personal expenditure amounts to an astounding 82 per cent32. In the year 2016, 
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the NSSO released the report “Key Indicators of Social Consumption in India: Health” based 
on its 71st round of surveys. The survey carried out in the year 2014 found out that more than 
80 per cent of Indians were not covered under any health insurance plan, and only 18 per cent 
(government funded 12%) of the urban population and 14 per cent (government funded 13%) 
of the rural population was covered under any form of health insurance.[33]For the financial year 
2014-‘15, Health Insurance premium was 20,440 crores.

Health Insurance in India has a huge potential for expansion. Nearly 68 per cent 
of India›s population resides in rural areas. But percentage of persons having covered under 
any health insurance scheme is 14.1 per cent in rural and 18.1 per cent in urban areas, Health 
insurance is amongst the most intricate insurance products, as it comes with numerous riders 
and benefits; and hence, there are so many variants to it. The insurance marketplace nationwide 
is quite competitive. Needless to say, it is imperative to buy the right health insurance policy as 
it helps you to keep up with the ever-soaring healthcare costs and assures you and your family 
of a healthy future without having to worry about the medical bills and hospitalization expense. 

To address the health inequalities and improve health outcomes, an architectural correction in 
public healthcare system was made by the Ministry of Health and Family Welfare (MoHFW) 
through the National Rural Health Mission (NRHM) which was later redesigned as National 
Health Mission (NHM) to strengthen both rural and urban public health infrastructure, human 
resource capacity and service delivery. NHM was complemented by other key initiatives 
that included Janani Suraksha Yojana and Mission Indradhanush. Rashtriya Swasthya Bima 
Yojana (RSBY) was another innovative initiative launched by the Ministry of Labour and 
Employment (now with MoHFW) which provided financial risk protection to poor families 
through government-funded health insurance. However, in spite of all the efforts, the total 
health expenditures (THEs) in India remained at 4.7 per cent of gross domestic product (GDP) 
in 2014. The contribution of public health expenditure also remained stagnant at 30 per cent, 
which is one of the lowest among LMICs.

Healthcare need is not only uncertain and unpredictable but also catastrophic to families living 
on the margins. Poor and vulnerable families not only spend money out-of-pocket (OOP) due 
to ill health but also have to suffer wage loss to seek healthcare. Estimates suggest that in 
India, around 50 million households fall in poverty annually on account of OOP healthcare 
expenditures30. One of the reasons for high rate of Out Of Pocket expenditures is limited access 
to healthcare in public sector which compels patients to seek care from the private sector. 

Evidence suggests that a dynamic interaction between three factors forces patients towards 
private sector in India: (i) healthcare provisioning dominated by private sector, (ii) high share 
of private expenditure as compared to public expenditure in THE, and (iii) scarcity of public 
services on account of deteriorated public health sector. For example, private sector accounted 
for 75 per cent of total outpatient visits and 62 per cent of total inpatient visits in India in 
2014 and the contribution of Out of Pocket payments as per cent of THE was 61 per cent 
in 2012. Given such a scenario, it is desirable to move towards UHC-based health system 
where complex and dynamic private sector is efficiently regulated; and market competition and 
choices are used as tools to enhance quality of care and reduce cost of care.
In addition, a healthcare consultation (OPD) unleashes additional demands for health such as 
care for co-morbidities and patient support services, and many of these services are not covered 
as part of health insurance. Hence, possibility of increase in households OOP expenditure 
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cannot be ruled out with increased access because the product that is offered under AB-NHPM 
is geared towards secondary and tertiary inpatient care over comprehensive outpatient care. 
Learning from our experiences of RSBY scheme, the benefit package to the beneficiaries 
should be designed appropriately by keeping in account their social and economic context and 
their healthcare needs. 

Out-of-pocket medical expenses account for 62 per cent of all healthcare costs in India. So, 
there is a need for plans that take care of outpatient department (OPD) expenses. However, 
OPD products have so far failed to become popular due to various reasons. They are seen as 
tax-maximizing tools where the additional bills served to exhaust the Section 80D limits on 
health premiums paid. Moreover, determining the authenticity of bills was a concern, making 
the claim settlement process tedious. The OPD benefits come in several shapes and sizes. 
Figure 3 depicts the types of available Health Insurances in India.

Figure 3
Types of Health Insurance in India

Social Health Insurance Plans

The following are the various programmes launched from time to time to support UHC through 
Health financing:

The Rashtriya Swasthya BimaYojana (RSBY), a Central Government health insurance scheme 
for Below Poverty Line families, was launched in 2007-‘08 and it became fully operational 
on 1 April 2008. At its peak, the scheme was operational across 25 states of India covering 
41,331,0733 households. Moreover, the currently State-run health insurance schemes in Andhra 
Pradesh and Tamil Nadu have managed to cover as much as 50-80 per cent of their population 
under the health insurance umbrella. Further, States like Himachal Pradesh and Kerala are 
trying to deepen the benefits of packages for their poor and vulnerable strata. There are some 
States who are on the path of UHC such as Meghalaya with its Megha Health Insurance and 
Goa with its Deen Dayal Swasthya Seva Yojana to provide health insurance coverage for the 
entire resident population of the State.
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Ayushman Bharat- National Health Protection Mission: To translate its vision of the NHP-
2017 into a reality, the Government of India has approved Centrally Sponsored Ayushman 
Bharat-National Health Protection Mission (AB-NHPM). Socio-Economic Caste Census 
(SECC) database shall be used to identify target beneficiaries of the proposed scheme. AB-
NHPM suggests that the scheme is expected to have major impact on reduction of OOP 
expenditure on grounds of (A) increased benefit cover to nearly 40 per cent of the population 
(poorest and vulnerable), (B) covering almost all secondary and many tertiary hospitalizations 
(except a negative list), and (C) coverage of 5 lakhs for each family (no restriction of family 
size)”. It’s an insurance scheme seeks to provide a health cover of up to Rs. 5 lakh per family 
per year for secondary and tertiary care hospitalization to over 10.74 crore vulnerable families. 
It provides a cashless and paperless access to services for beneficiary at the point of service. 
Since its launch under PMJAY, more than 15,000 hospitals and health care providers have been 
empanelled across the country and around 26 lakh people have availed of treatment so far in 
several hospitals across the country.

                Source-https://sarkariniti.com/ayushman-bharat-ab-nhpm-benefits-registration-pdf/

Pradhan Mantri Jan Arogya Yojana (PM-JAY), the world’s largest fully government-funded 
health insurance scheme was launched on 23 September 2018 for providing coverage to nearly 
10.74 crore poor families of the country identified as per the Socio-Economic Caste Census 
Survey-2011. The objectives of the scheme include reducing catastrophic out-of-pocket health 
expenditure; improved access to the population for hospitalisation care. PM-JAY provides a 
cashless cover of up to Rs. 5, 00,000/- on a family floater basis which means that it can be used 
by one or all members of the family. The PM-JAY initiative is addressing health (covering 
prevention, promotion and ambulatory care) at the secondary and tertiary levels, and aiming 
to cover around 40 per cent the poor and vulnerable population of the country (50 crore 
beneficiaries). PM-JAY is completely funded by the Government and costs are shared between 
Central and State Governments. One of the biggest strengths of PM-JAY is its flexible design 
which considers the federal nature of the country where health is constitutionally a “State 
subject”. The scheme gives the freedom to the States in deciding the mode of implementation 
which is contextually appropriate. Evidence suggests that not only hospitalization but also 
outpatient care leads to impoverishment of households. For families living on daily wages, 
hospitalization probably is the last resort in an illness episode as it not only leads to catastrophic 
expenses but also to loss of wages of more than one earning member of the family37. 
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Aam Aadmi BimaYojana (AABY): Aam Admi Bima Yojana, a Social Security Scheme for 
rural landless household was launched on 2 October 2007. The head of the family or one 
earning member in the family of such a household is covered under the scheme. The premium 
of Rs. 200/- per person per annum is shared equally by the Central Government and the State 
Government. The member to be covered should be aged between 18 and 59 years. On natural 
death, Rs. 30,000/-; on death due to accident / on permanent disability due to accident (loss of 
2 eyes or 2 limbs) Rs. 75,000/-; on partial permanent disability due to accident (loss of one eye 
or one limb) Rs. 37,500/-.

Janashree Bima Yojana (JBY): JBY was launched on 10 August 2000. The Scheme replaced 
Social Security Group Insurance Scheme (SSGIS) and Rural Group Life Insurance Scheme 
(RGLIS). 45 occupational groups have been covered under this scheme.

Universal Health Insurance Scheme (UHIS): There is some public sector general insurance 
companies have been implementing Universal Health Insurance Scheme for improving the 
access of health care to poor families. The scheme provides for reimbursement of medical 
expenses up to Rs.30,000/- towards hospitalization floated amongst the entire family, death 
cover due to an accident @ Rs.25,000/- to the earning head of the family and compensation 
due to loss of earning of the earning member @ Rs.50/- per day up to maximum of 15 days. 
The Universal Health Insurance Scheme (UHIS) has been redesigned targeting only the BPL 
families. The premium subsidy has been enhanced from Rs.100 to Rs.200 for an individual, 
Rs.300 for a family of five and Rs.400 for a family of seven, without any reduction in benefits. 

Aarogyasri: Aarogyasri is a programme of the Government of Andhra Pradesh (United AP). 
It covers those below the poverty line. The government issues an Aarogyasri card and the 
beneficiary can use it at government and private hospitals to obtain services free of cost. Local 
Agents, Doctors and Community Health Workers need to educate and aware rural people on 
the need of health insurance which may surely create trust on this insurance scheme.

Private Health Insurance Scheme

Health insurance industry in India is one of the fastest growing segments with more and more 
private companies venturing into the sector, the situation may change soon. Mediclaim is one of 
the few private insurance schemes available in India. this was introduced in 1986, a voluntary 
health insurance scheme offered by the public sector, (and since 1999 the private sector) health 
insurance companies. Anybody (3 months to 80 years) who can afford the risk-rated premium 
is eligible to join the scheme. The premium depends on the age, risk and the benefit package 
opted for. The subscribers are usually the middle and upper class, especially as there is a tax 
benefit in subscribing it.

Insurance Regulatory Development Authority (IRDA): A regulatory body, controlled by 
the Indian Government, governing insurance companies across India. The headquarters of 
IRDA is located at Hyderabad which aims to protect the interests of the policyholders, and to 
regulate, promote and ensure orderly growth of the insurance industry.
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Third Party Administrator (TPA): A TPA is a specialized health service provider, introduced 
by the IRDA, rendering the following broad-spectrum services
o Networking with hospitals 
o Facilitating hospitalization processes
o Claim processing and settlement

Community-based Health Insurance Scheme

There is an increasing inclination among multinational agencies including the World Bank, 
World Health Organization and International Labour Organization to advocate community-
based health insurance (CBHI) schemes as part of a comprehensive solution to improve access 
for healthcare services in India. Community health insurance is “any not-for-profit insurance 
scheme aimed primarily at the informal sector and formed on the basis of a collective pooling 
of health risks, and in which the members participate in its management.” While the CHI 
movement is vibrant in Africa, it is slowly picking up momentum in India39.

Characteristics of Community Health Insurance in India

Initiated by NGOs / CBOs, it is mainly aimed at improving access to health care. The members 
varies from 1000+ to more than 2 million. There are three basic Models of CHI-
•	 Provider (Direct )model-  Hospital Community
•	 Insurer (Mutual) model- NGO Hospital Community
•	 Linked model- NGO Hospital Community

Yeshasvini: Organized by the Yeshasvini Trust, Karnataka; this is meant for the cooperative 
farmers and their families. The premium is of Rs 120 + 30 per person per year. The beneficiary 
is able to undergo any surgery costing up to Rs. 1 lakh per hospitalization and Rs. 2 lakh per 
patient per year. As far as providers are concerned, empanelled hospitals are more than 300 and 
it’s administration is governed by TPAs.

Karuna Trust: Initiated in September 2002, Organized by Karuna Trust, Karnataka; it benefits 
the BPL families in talukas where Karuna trust works. The premium is of Rs. 20/- per person 
per year. The benefit towards hospitalization expenses is upto Rs. 2500/-; loss of wages upto Rs. 
1500/-; payment to the doctor’s up to Rs. 1500/-. The providers are only government hospitals.

Performance of Community Health Insurance

The CHIs reach out to the weaker sections of society and provide some form of health security 
by improving access to health care. The schemes have protected households but only partially. 
Hence, these schemes have not improved quality of care for the patients and many of them 
require external subsidies. Hence, it is a useful tool to improve access to health care and 
protect families from impoverishment. But there are some pre-conditions that need to be met as 
trustworthy organization, good quality providers, community with some means and managerial 
skills

Conclusion

Following others is easy but providing a novel and meaningful solution to the problems is 
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innovation. It endows resources with new capacity to enhance performance and create growth. 
Various countries are following different mechanism i.e. Universal Declaration of Human 
Rights states, “Everyone has the right to a standard of living adequate for the health and 
well-being of himself and of his family, including food, clothing, housing, medical care and 
necessary social services.” Universal Health Coverage (UHC) as it is conceptualised today, 
refers to ensuring access, for all citizens of the country to appropriate promotive, preventive, 
curative and rehabilitative health services at an affordable cost. This helps people do not 
suffer financial hardship while paying for them. UHC is one mechanism of ensuring balanced 
development where the economic growth of a nation is accompanied by an increase which is 
parallel with an increase in the health and well being of all people. Globally, the agenda of 
UHC is currently taking centre stage in health policy. The advancement of UHC in India shows 
a steady evolution. The vital initiatives for enhancing UHC in India range from promoting 
budgetary outlay, creating new public health resources and the application of ICT for bridging 
the gap in healthcare for the unreached, and promoting efficient allocation and utilization of 
our limited health resources.

However, in India, if the government decides to go for insurance-driven financing mechanism 
for healthcare services because of strategic reasons such as developing healthcare market or 
utilizing strengths of the existing private sector, a cautious approach is warranted to prevent 
regulatory capture. As a way forward, it is suggested to strengthen regulatory framework 
and institutions (such as Insurance Regulator and Development Authority and Competition 
Commission of India) and public health facilities to ensure competition and choice in the 
healthcare market. It is also suggested to have synergy between AB-NHPM, and Health and 
Wellness Centers as a desirable goal. This would ensure complementarily between secondary 
and tertiary care services covered through AB-NHPM with comprehensive primary care 
from Health and Wellness Centers. This would also prevent demand-side moral hazard and 
healthcare cost escalation.

The advancement of UHC in India shows a steady evolution. The vital initiatives for enhancing 
UHC in India range from promoting budgetary outlay, creating new public health resources 
and the application of ICT for bridging the gap in healthcare for the unreached, and promoting 
efficient allocation and utilization of our limited health resources. Further, sustainable 
development regarding universal access to good education, sanitation, clean energy, safe 
environmental and sound infrastructure which are essential for realizing and maintaining a 
state of good health is in a state of acceleration. Nevertheless, the challenges of scaling up such 
developmental initiatives to reach the proverbial “last man” in the remotest corner of India 
in fulfillment of Mahatma Gandhi’s vision continues to endure. Like other countries, India is 
striving towards United Nations Sustainable Development Goals to achieve UHC by 2030, and 
also aligning them with the country’s National Health Policy (NHP) 2017.
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lkjka”k

 o`gn :i esa  ij ,dh—r LokLF; lsok dk rkRi;Z gS] miHkksäk dks dsaæ esa j[kdj jk’Vª ds lexz 
dY;k.k  ds fy,  izca/ku djuk( blds varxZr mUgsa vius iwjs thoudky esa miHkksäkvksa dks dq’ky 
vkSj xq.koŸkkiw.kZ ns[kHkky ds fy, vko”;d miyC/k djkus gksrs gSA nqfu;k Hkj ds ns”k izxfr dj jgs 
gSa vkSj lkoZHkkSfed LokLF; dojst iz.kkyh dks viuk Hkh jgs gSaA lkoZHkkSfed LokLF; dojst ¼;w,plh½ 
dks ,d iz.kkyh ds :i esa ifjHkkf’kr fd;k x;k gS] ftlds varxZr lekt ds lHkh lnL;ksa dks foŸkh; 
tksf[ke lqj{kk iznku djus] LokLF; lsokvksa rd csgrj lqyHkrk vkSj LokLF; ifj.kkeksa esa lq/kkj ds 
y{; ds lkFk ,d fuÆn’V iSdst iznku fd;k x;k gSA foŸkh; tksf[ke laj{k.k ds vfrfjä nks iwjd 
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xq.koŸkk ,oa oguh; LokLF; lsok,a iznku djuk ,d pqukSrh cuk gqvk gSA izR;sd ns”k us viuh uhfr;ka 
fu/kkZfjr dh gSa] ftlesa orZeku LokLF; ns[kHkky iz.kkyh ds varxZr fo|eku LokLF; lsok iz.kkyh 
ds vuqikr vkSj LFkkuh; turk dks foŸkh; tksf[ke lqj{kk iznku djus dh lhek gksxhA lkoZHkkSfed 
LokLF; dojst dh eq[; Js.kh dj] foŸk] iz.kkyh vkSj lkekftd chek iz.kkyh ij vk/kkfjr gSA bl 
leh{kk ys[k esa ppkZ dh xbZ gS fd Hkkjr lfgr fofHkUUk ns”kksa us fdl rjg ls ;kstuk fuÆer dh gS 
vkSj fofHkUUk LokLF; ns[kHkky ekWMyksa dks ykxw fd;k tk jgk  gSaA bl ys[k esa ;g Hkh mYys[k fd;k 
x;k gS fd Hkkjrh; lanHkZ esa lkoZHkkSfed LokLF; dojst dSls vaxh—r fd;k x;k gSA
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Abstract

Wherever there is risk, there is a need for safety and hence, the saying “Safety First”. One 
can ignore safety only at his own peril. Accidents have a surprise element and can only be 
hedged by due preparedness and preventive measures. In this article, the risk of fire with 
particular reference to Hospitals has been discussed. While some accidents are manmade, 
many are because of faulty design of the building, inadequate safety provisions and lack of 
preparedness to fight the fire. Having fire safety measures is not only an ethical duty but also 
a legal obligation. By virtue of National Building Code (NBC) and the safety acts enacted 
by various state Governments, all hospitals, private or public, need to have safety systems in 
place. Compliance is critical in case of multi-storied hospitals and other high rise buildings. 
Escaping the fire is an impossible task for indoor patients; and hence, the importance of fire 
safety in hospitals is indispensible. This article makes a comprehensive review of the safety 
adherence in hospitals and gives suggestions to plug-in the loose ends in safety compliance. 
It also emphasizes the collaborative effort that is needed from Civil engineers and Fire 
professionals to design fire proof hospital buildings which can sustain intense fire and facilitate 
timely evacuation of patients to safe places. 

Key words: Fire Safety, Fire drills, Horizontal evacuation, Hospital design, Lay-out planning, 
Fire exits.

Introduction

India has witnessed fire accidents in quite a few hospitals and nursing homes. Among them, 
the fire at AMRI Hospital, Kolkota (2011), ESIC Hospital, Mumbai (2018) and SUM Hospital, 
Odisha (2016) are some recent ones. In all these cases, what came to surface is the lack of 
adequate fire safety measures. All hospitals and nursing homes have to necessarily get the 
NOC from the competent authority before starting their business operation. Thereafter renewal 
is needed at regular intervals. NOC is a paper compliance, which is the starting point. More 
important issue is whether the enforcement authorities visit these premises and check the ground 
realities. On the paper, everything can be shown to be fine yet on the ground; the scenario 
could be a complete anti-thesis. Fire creates panic and nowhere it causes more panic than in 
a hospital. Oxygen cylinders and other inflammable consumables in hospitals facilitate quick 
ignition and spread of fire. Fire not only damages the property but also kills many helpless 
patients who are incapable of escaping the hospital building filled with smoke and fire. Staffs of 
the hospital and the fire fighters do their best but fire does spread fast and causes casualty. The 
screen of smoke, the commotion and blocked pathways, makes it impossible for the insiders 
to escape. In high rise hospitals, people even jump out breaking windows and glass panels in 
desperation and kill themselves. Such is the fury of fire. Hospital authority can be prosecuted 
for negligence and loss of life in the court of law. They are also legally liable to compensate 
the victims. In this article, causes of fire accidents in hospitals have been discussed and a 
list of remedies has been recommended.  

Health and Population:
Perspectives and Issues, 42 (3&4): 116-122/2019
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Discussion

Fire services in India is covered under the Twelfth Schedule of the Indian Constitution (Article-
243W). The performance of all the functions is listed in the Twelfth Schedule comes under the 
domain of Municipalities. Fire prevention and fire protection is a state subject. The rules for fire 
prevention and fire protection are laid in the form of State Regulations or Municipal By-Laws. 
Most of the states and UTs have enacted their laws incorporating the provisions in the National 
Building Code (NBC). Hospitals are required to abide by all safety acts related to fire. Some of  
the important ones are: the National Building Code (NBC, 1970 and subsequent amendments), 
Hazardous waste (management and handling) Rules, 1989 and amendments, Indian Electricity 
Act 2003 and Rules 2005, Gas cylinders Rules 2004 and Indian Boilers Act 1923.

While designing a hospital building, engineers and architects should take into account the 
guidelines and stipulations in these laws and regulations. Adherence is essential as any 
deviation can lead to or can escalate the fire accidents resulting in loss of lives and property.  
National Building Code (NBC) is the basic model code in India on matters relating to building 
construction and fire safety. In addition to regulating building construction based on the 
combustibility or non-combustibility of structures, building code also specify fire-resistance 
requirements as a function of building occupancy and size i.e. height and area of the building. 
In general, fire resistance is defined as the relative ability of construction assemblies such as 
floors, walls, partitions, beams, girders, and columns to prevent the spread of fire to adjacent 
spaces or perform structurally when exposed to fire.

Health care is provided in big corporate hospitals and also at small nursing homes and medical 
centers. The design requirement for each type is different. While most of the corporate 
hospitals are multi-storied and evacuation is a challenge; in case of small nursing homes, lack 
of awareness and training combined with poor evacuation and fire management leads to fire 
accidents. An engineer must look at the structure and the multiple activities of health care 
outfits while designing the layout of the campus and the building structure. For example, the 
assembly area in case of a fire accident is an important part of lay out and must be a place which 
can be easily reached from all corners of the hospital. In the multi-storied hospital buildings, in 
addition to the vertical stair for fire escape, horizontal bridges connecting floors is something 
that needs the attention of the designers. Similarly, the width of the corridors and sizes of doors 
and windows are important parameters that need to be considered. An architect should look 
at the fire safety issues while giving a nice look to the building interiors and outside designs. 
Provision of water tanks, water sprinkler systems at strategic points, proper installation of fire 
safety equipment and provisions should also be looked into.

Fire is usually small when it starts and requires fuel to grow in intensity and magnitude. In 
fact, many fire either self extinguish due to a lack of readily available fuel or are extinguished 
by building occupants. Furthermore, even though most fire involves building contents, 
a combustible building itself may be the greatest potential source of fuel. By definition, 
noncombustible materials such as stone, concrete, brick, and steel do not burn; and therefore, 
do not serve as sources of fuel. Although the physical properties of noncombustible materials 
may be adversely affected by elevated temperature exposures, these materials do not contribute 
to either the intensity or duration of fires. Wood, paper, and plastics are examples of combustible 
materials.
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In the 9/11 attack in 2001, three towers including the twin towers collapsed in the USA. An 
investigation into the collapse revealed that the collapse was because of the fire. Research has 
found that fire damaged the structure very fast that led to the collapse. It is found that most of 
the structural designers take into account earthquake and wind pressure while designing the 
structure but rarely consider the impact of possible fire accident on high rises. But after 11/9, 
concerns about fire safety have taken traction not only in the USA but also across Europe. The 
fire design is not about fireproofing or fire prevention but is about designing a building that can 
withstand the forces of fire. It also includes the design that facilitates evacuation in case of an 
accident. 

In one article, Wermiel S narrates the evolution of the fire safety system in high rise buildings 
in USA1. He highlights how the outside metallic fire escape staircase of nineteenth century has 
been replaced by inside stairway protected by fire resistant walls in most of the buildings in 
contemporary times. Further, many buildings also have horizontal staircase so that patients can 
be shifted from one tower to another tower without taking the route of vertical stairs. Many 
times the vertical stairs are blocked because of collapse of parts of the building and the lift is 
not to be taken in case of a fire. One may just get locked and suffocated inside a lift.

Another important source of fire is boilers installed in hospitals. Boilers are an integral part 
of every hospital. They are used for sterilization, maintaining humidity, laundry and cooking. 
Though the utility value of a boiler is very high, disregard to safety norm can cause fire and 
devastation. Under Section2(b) of the Indian Boilers Act 1923, Boiler is any closed vessel 
exceeding 22.75 liters in capacity which is used expressly for generating steam under pressure 
and includes any mounting or other fitting attached to such vessel, which is wholly or partly 
under pressure when shut off. As per the Act, it is not only essential to register the boilers 
with the Labor Department but also ensure that regular check up is made as per SOP. Factory 
Inspector visits the hospitals to inspect the boilers and certify its fitness. 

Apart from faulty building design and boilers, the other major reason of fire is lack of fire 
consciousness among the stake holders. Now let us look at literature on fire safety and dwell 
on global experiences. In an article written aftermath the fire in the AMRI Hospital, the author2 

has highlighted how building approvals are being given violating the National Building Code. 
It also mentions how the initial warning of fire from the nearby slum dwellers was ignored, 
and how smoke spread into the whole hospital through the air-condition ducts. There was fire 
in this hospital in 2008 and no lesson was learnt from the past mistakes. In similar vein, the 
editorial of Economic and Political Weekly (June-2011) titled Playing with Lives mentions how 
casual many of the corporate hospitals are with regard to fire safety3. The editor highlighted the 
fact that because of good PR skill, and also nexus between the hospitals and the enforcement 
agencies, fire safety has been a casualty.

Dodgson M, et al.4 mentions how various engineering departments should take inputs from 
Fire engineers to ensure that the structure is fire proofed but also allows  quickest rescue in case 
of a fire mishap. The author also highlights that with the cutting edge software products that are 
now available in the market, simulation techniques can be used to assess the fire readiness of 
any structure. In this article, even the possibility of using lift as an escape route has also been 
discussed.

Fire mishaps do not happen because of a mistake on a particular day, it is a systematic failure 
that leads to such disasters. In an article, Beard, A.5 proposes a systems approach to fire safety 
management. It will be an interaction of six subsystems which will include all facets of the 
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safety namely– building structure, maintenance, safety equipment, communication, decision 
making and safety culture. This article is very relevant in the Indian context where safety 
is a neglected activity and is considered to be the responsibility of Administration or Safety 
department.
 
Another researcher has proposed a complete ban of smoking in British hospitals6. But this 
article sparked reactions from hospitals who favor purposive limited smoking in hospitals. The 
argument put forth is two-fold: i) There is only a small segment of population who suffer from 
illness that will aggravate with smoking. For rest of the patients who are habitual smokers, 
smoking should not be banned; and ii) Patients who are passing through terminal diseases 
should not be deprived of the last pleasure that they have in life, namely smoking. In their view 
withdrawing smoking from them is unethical and is against the code of medical profession.

In 60 per cent of the cases, smoking caused fire in US Hospitals. In this article, the authors 
narrate how the doctors in various states adopted no-smoking policies to support not only the 
patients who suffer from cardiovascular and lungs related ailment but also help alleviate the 
risk of fire7. Another researcher found “No Smoking” compliance in nearly 90 per cent of the 
hospitals in USA8. As per COTPA Act (The Indian Cigarettes and Other Tobacco Products Act, 
2003) smoking in public places is prohibited and such public place includes hospitals, nursing 
homes and other medical care facilities. However, compliance and enforcement of the above 
Act has been rather sketchy.

Fire accidents don’t give an advance notice. Morris, E.9 mentions two major reasons of fire in 
hospitals– one, electrical short circuit and the other, smoking by the patients or their attendants. 
In this, he mentions the importance of stairs and exit pathways for rescue/escape from a premises 
affected by fire and filled with smoke. He also mentions the importance of fire extinguishers; 
fire drills and regular check up of electrical equipment to minimize the risk and fatality due to 
fire. But he has underscored the fact that the major reason of hospital fire is smoking on bed and 
that menace needs to be closely monitored. He also emphasized that fire drills should be carried 
out in hospitals at least once a month so that the hospital staffs know what to do in case of a fire. 
While rushing away from the fire is instinctive, in case of a blockade one needs to know how 
to sustain oneself inside the building till the rescue facility is made available.

Nurses form the largest segment of manpower in any hospital and they have a great role to play 
in fire prevention and fire management10. Hollo, M. has designed a comprehensive course for 
the nurses for fire safety and suggests that right kind of training will go a long way in improving 
the fire safety of any hospital10. In an article in the American Journal of Nursing1, the author 
describes how the first action of the nurses should be to remove the patients to safe locations, 
even before the fire brigade arrives or the firefighting equipment are ready for action. The 
author has drawn a comparison between the training as per the SOP in simulated environment 
and the actual adherence or execution of SOP in real fire accidents. Authors conclude that many 
times there is a great variance between the two and therefore, it is a good idea to study the 
actual fire evacuations made by any hospital and understand the intricacies rather than just be 
satisfied with in-house training and adoption of SOP. Such study of real fire evacuation gives 
better insight and makes the personnel more prepared for such exigencies. The author also 
mentions that though IT is an enabling instrument in normal times, in case of fire accidents, 
their utility reduces drastically.
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Recommendations

Based on the discussion and the literature review, the authors make the following 
recommendations:

• One of the major facets of prevention is the building design. Fire proofing is a lofty goal 
but design engineers (civil engineers and architects) can design the layout of the hospital 
campus and the structure of the building in such a manner that the damage to life and 
property is minimal in case of a risk. Corridors, exit doors, horizontal bridges and fire 
proofed lifts are some of the things that need to be taken into account at the time of design.  
Use of non-combustible and fire-resistant items is another important issue that needs to 
be looked into. Fire safety is a specialized subject and there are professionals who have 
extensive knowledge on the subject. Fire safety is not part of the course of civil engineers in 
most of the engineering institutes. Therefore, a collaborative approach is needed between 
civil engineers and fire professionals at the time of lay-out and building design.

• Not only the Patients’ room but also other store rooms should be fire proofed, as many of the 
items used in hospitals are inflammable- medicines, chemicals, cotton, oxygen cylinders, 
mattresses etc. Necessary care should be made to label these items properly and store them 
in a scattered manner so that fire in one item will not spread to the other items immediately. 
The importance of the clutter free corridor and duly maintained exit doors and windows 
are also very important to save lives from a fire accident. Another important point that is 
essential in hospitals is a proper alarming system in the hospital and the training to use such 
facility.

• For the purpose of controlling fire, every hospital must sensitize its staffs on the matter 
and train them in fire management skill particularly how to evacuate patients to safer 
places. There should be an SOP for fire management and all should act as per the SOP. Fire 
handling equipment should be installed at the appropriate places for easy accessibility in 
case of a fire.

• Fire drills and fire audits should be done at least once in two months so that the employees 
exactly know how to respond in case of fire. 

• Proper maintenance of electrical equipment should be made on regular intervals. 
• People visiting the hospitals (patients and their attendants) should not be allowed to smoke 

or carry any inflammable item inside the hospital. There should be proper checking to this 
effect. In short, fire can be very devastating and therefore, needs lot of attention from the 
building designers, hospital authorities and other stake holders of the hospital.

• Developing a fire conscience among the citizens of a nation is important in fire management. 
Moreover, fire safety should become an important matter of public debate. The destructive 
power of fire and the preventive methods should also be taught in schools and colleges. 
Insurance companies who provide coverage for fire risk should actively take part in such 
initiatives.

Conclusion

One of the major safety concerns in every hospital is outbreak of fire. Management of this 
risk needs adequate planning and preparation. It is a moral duty and a legal obligation for all 
hospitals to take adequate safety measures. It starts with building design which are fire resistant 
and that facilitates easy evacuation. Compliance of various statutory requirements is the least 
that is required. What is most desired is an honesty of purpose to ensure that fire accidents 
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are prevented, and in case there is an accident, there is no loss of life. SOPs are not enough. 
What is needed is how sincerely we abide by those SOPs. It is very important that all the stake 
holders of a hospital have a safety mindset. Life is precious and we can’t be callous on that 
front. Nothing should be left to chance and everything should be closely monitored to prevent 
fire accidents.
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Abstract

This paper analyzes the state of health and access to health services among the urban poor 
in India. The analysis is based on data from a primary survey conducted among 800 women 
from Pune city, India. Descriptive statistics and regressions (using SPSS and STATA) were used 
for data analysis. Results show a high preference for private health facilities for OPD and a 
high preference for government facilities in case of hospitalization. The statistical analysis 
of the determinants of acute illness in the selected slums indicates the insufficiency of basic 
amenities like sanitation, garbage disposal, and potable water. Together with less accessibility 
to government health facilities and more reliability on private health care services, the results 
indicate the continued vulnerability of the urban poor and the need for urgent government 
action.

Key words: Accessibility, Urban poor, Primary health care, Slums, Public policy.

Introduction

India like the rest of the developing world is urbanizing. Towns and cities are witnessing 
rapid expansions as increasing numbers of people are migrating to urban areas in search of 
economic opportunities. As per census 2011, the urban population in India amounts to 377 
million exhibiting a rise of 31 per cent over the last decade. This rapid growth in the urban 
population has outpaced the provision of affordable housing and environmental and health 
infrastructure. The shortfall in urban housing has led to the proliferation of slums and squatter 
settlements in Indian cities1. Crowded living conditions, unhygienic surroundings, and lack of 
basic amenities such as garbage disposal facilities, water, and sanitation characterize slums in 
India2. Therefore, the low provision of civic amenities coupled with a lack of primary health 
care services in most of the urban poor settlements has an adverse impact on the health status 
of its residents2. 

It is understood that the health of the urban poor is significantly worse than the rest of the 
urban population and is often comparable to the health conditions in rural areas. The 10th 
five-year plan (2002-2007) observed that unlike the rural health services, there have been little 
efforts to provide well-planned primary, secondary and tertiary care services in geographically 
delineated urban areas. It is observed that the primary health care facilities have not grown in 
proportion to the explosive growth of the population. Ineffective outreach and weak referral 
systems also limit the access of urban poor to health care services. The 12th five-year plan 
of Government of India seeks to pay systematic attention to urbanization and spearhead the 
process of inclusive infrastructure development in cities. As part of the plan, the government 
has launched the National Urban Health Mission (NUHM) to address the health concerns of 
the urban poor through facilitating equitable access to a strengthening of the existing capacity 
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of health delivery for improving the health status of the urban poor (Ministry of Health and 
Family Welfare,  2008).

A significant body of literature exists on the various aspects of urban health like maternal and 
child health, the health of the aged, treatment-seeking behaviour, etc. However, the focus has 
been narrow in most of the analyses that are also often based on case studies or small samples 
drawn from a few geographical areas. In the current study, efforts are taken to understand the 
accessibility of primary health care services in the selected slums of Pune city. These data were 
used to understand the access to health services of the urban poor, and link it to their health 
status.

Literature Review

It has been noted globally that in recent years that the number of slums has decreased from 
urban areas but the absolute number of slum dwellers has increased over the years. Many 
studies from developing countries indicate that the proportion of the urban population living 
in slums has declined from 39 per cent in the year 2000 to 33 per cent in 2012 but the absolute 
number of slum dwellers in urban areas from the same countries has increased from 760 million 
from the year 2000 to 20123. Similarly, in India, the percentage of slums decreased from 24 
per cent in 2001 to 22 per cent in 2011, while absolute numbers of people living in those slums 
increased from 52 million to 65 million4. A report from UN-HABITAT highlights that the 
urban poor, especially the slum dwellers in developing countries has the worst living condition 
as compared to their rural counterparts5. The report also provides evidence of differences in a 
social structure where one part of the urban population has a good quality of life, and the other 
part, i.e. the slums and squatter settlements, have worse living conditions5. In such adverse 
living conditions, slum dwellers are likely to die earlier than the rest of the population of the 
city and have fewer opportunities to improve their human development parameters6. 

Health Care Scenario in Urban Slums

The first recommendation on improving the primary health care in India was given by the 
Bhore committee in 1946. The committee aimed to survey the health conditions of people 
in the country and make recommendations for future development. In 1978, India adopted 
the Declaration of Alma-Ata that expressed the need for urgent action by all governments, 
all health and development workers, and the world community to protect and promote the 
health of people7. The AlmaAta Declaration also emphasizes that everyone should have access 
to primary healthcare, and everyone should be involved in it. The primary healthcare approach 
encompasses the following key components: equity, community involvement/ participation, 
inter-sectoral, appropriateness of technology, and affordable costs8. After independence, 
considering the predominance of the rural population, greater emphasis was laid on infrastructure 
development and manpower for service delivery mainly in rural areas; this was evident in the 
allocation of funds to the rural health care sector in almost all initial five-year plans9. But in the 
recent years, the demographic scenario in India is changing rapidly; the proportion of the urban 
population was 11 per cent in 1901, 26 per cent in 1991 and presently it is more than 30 per cent. 
Urban slums which are a significant part of urban areas are demographically, economically, and 
environmentally vulnerable settlements. The health indicators always provide a better picture 
of the urban areas as compared to the rural areas. Yet it must be realized that the average figures 
of urban areas hide the stark reality as slums in urban areas are characterized by high morbidity 
and mortality rates10.
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The near-total absence of civic amenities coupled with inadequate primary health care services 
in most urban slums has an adverse impact on the health status of its residents. Urban health 
infrastructure in India is neither appropriate nor adequate and has not been able to meet the 
needs of the urban population, especially the poor 11. According to Rural Health Survey (RHS) 
2011, as in March 2011, there are 148,124 sub-centers; 23,887 PHCs; and 4,809 community 
health centres (CHCs) functioning in India. The norms set for the population coverage for sub-
centre, PHC, and CHC for plane areas are 5,000; 30,000; and 120,000 respectively. As per RHS 
2011, the average population covered by a sub-centre, PHC, and CHC was 5,624; 34,876; and 
173,235; respectively. For allopathic doctors at PHCs, there was a shortfall of 12.0 per cent 
of the total requirement for the existing infrastructure as compared to manpower in position. 
Considering the population norms for PHC of 30,000 in-plane areas, India requires more than 
27,700 PHCs. So, when compared with RHS 2011; India requires 3,800 more PHCs. The 10th 
five-year plan (2002-2007) observed that unlike the rural health services, there have been little 
efforts to provide well-planned primary, secondary, and tertiary care services in geographically 
delineated urban areas. It is observed that the primary health care facilities have not increased 
in proportion to the explosive growth of the population in urban areas. Ineffective outreach 
and weak referral systems also limit the access of urban poor to health care services11. The 
12th five-year plan of Government of India seeks to pay systematic attention to urbanization 
and spearhead the process of inclusive infrastructure development in cities. As part of the 
plan, the government has launched the National Urban Health Mission (NUHM) to address the 
health concerns of the urban poor through facilitating equitable access to a strengthening of the 
existing capacity of health delivery for improving the health status of the urban poor.

Despite an increasing concern for women’s health in India, their exposure to illness continues 
to be very high (National Sample Survey Organisation- NSSO 2014); mainly due to the 
dominance of various social conditions in which gender plays an important factor in framing 
their ill-health experiences. This is evident when we look at the global gender gap reports that 
portray the continued decline in the health performance of women in India. The latest report 
on the gender gap reveals that India was ranked at 143 out of 149 countries though, in other 
parameters like education, economy, and politics, there has been good progress (Global Gender 
Gap Report 2015). It indicates that the health performance of the country’s women stays at the 
bottom of the gender development index.

Despite putting maximum efforts by the government through their various policies and 
programmes in providing excellent primary health care facilities to women, there are issues 
in accessibility to these primary health care facilities, especially in urban areas.  Kiranmai K12 
in their study talks about three major ideas that are related to comprehensive women’s health 
outcomes; personal factors, the health system factors, and lastly social, economic, and cultural 
factors. Their work is a cross-sectional study designed to examine the perceived and actual 
health status and health practices of women aged 18 to 64 years in the selected case study area. 
The results indicate that the perceived health condition by the women is good as a fact that in 
spite of many health problems, they were not in medication and didn’t visit a doctor. Sribas13 in 
his study also concluded that social, economic, spatial, and cultural factors together determine 
the healthcare behaviour of women in slum areas. In their case study area, only 31.33 per cent 
of women breastfed their children one day after delivery, 31 per cent of women respondents 
purchased medicines from local unrecognized shops, 6.6 per cent of infant mortality cases, and 
32.33 per cent of women used sterilization method to control reproductive health. In their study 
area, pertaining to low education in women led to believing in traditional ways of medication 
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for their health problems. Incomplete tuberculosis and malaria treatment led to recurrences 
and relapses. The health care facilities were far from poor settlements, and resulting in a 
long and expensive trip. The hospitals are also often overcrowded and manned by unfriendly, 
unsympathetic doctors. Most urban poor women prefer to consult private practitioners who are 
normally expensive, and there is a tendency is to avoid government doctors until the illness 
becomes very serious.

In India, apart from Socio-economic factors, certain socio-psychological factors result in gender 
disparity in health and higher mortality rates. Indian females are still subjected to foeticide 
and excess mortality. There exists gender discrimination in nutrition, immunization, treatment-
seeking behaviour, and living arrangements of women. Geetha S and Swaminathan Madhura 
(1996) in their study on the sex wise nutritional status of children aged five and below showed 
that girls are mal-nourished as compared to boys. In this study, weight for age and Mid-arm 
circumference (MAC) indicators were used. Based on weight for age, 60.9 per cent of boys 
and 72 per cent of girls were undernourished. The MAC indicator showed that 19.8 per cent of 
boys and 36.8 per cent of girls were undernourished. These studies prove that men and women 
have unequal access to health care; girl children are less immunized than boy children; have 
less access to hospital treatment14.

Bilkis15 mentioned socio-psychological perceptions of most rural and many urban women 
petrified by centuries of patriarchal supremacy and a family system where the father and 
subsequently the husband are considered as equivalent to God. “The feeling of inferiority 
has been embedded in their psyche so much so, that far from condemning acts of violence 
against them, they are more likely to throttle the voices in favor of them. This is part of the 
clichéd vicious circle of illiteracy and social backwardness that accounts for all the resultant 
backwardness of the gender.”

Guin in his paper analyzes the state of health and access to health services among the urban 
poor in India. Based on the data from a survey conducted among 2000 households, the results 
showed lack of proper government facilities, a very high preference for private health facilities 
and a perception that private facilities are offering high-quality services as important concerns16.
. 
Data on selected indices on maternal health from India suggest that very few women living in 
slums receive antenatal care, tetanus vaccinations, or had deliveries with the assistance of a 
trained birth attendant. Poor women from larger cities are worst in health care as compared to 
other size class cities. These poor women from larger cities are also anaemic. As per National 
Health Policy 2015, access to health services especially primary health care remains the 
key issue for most of India’s poor especially in rural and remote areas and urban slums. The 
cost of travel may be prohibitive, or slum dwellers may be treated in health centres. Access 
must, therefore, be broadly defined to encompass its physical, social, cultural, and economic 
dimensions.

Methodology

The analysis of the primary survey that was conducted during March-April 2018 in 80 slums of 
Pune city. Out of 80 slums, 57 per cent slums were declared and 43 per cent were not declared 
by Pune Municipal Corporation (PMC). The main objective of this survey was to understand 
the health concerns of women living in urban slums and their approaches to access health care 
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facilities. Out of the 477 slums, 80 slums were taken for this study (confidence interval=8 
% and confidence level 95 %). These 80 slums are further selected using the accessibility 
index method. Figure 1 below shows the accessibility index of various slums with respect to 
corresponding 50 medical facilities that include Maternity Homes, Family Welfare Centres, 
and Dispensaries. These 80 slums were further selected using a stratified sampling method 
where slums were selected from every classification of accessibility index (more slums are 
selected from low accessibility index as compared to high accessibility index classification). 

For this survey, a minimum of 10 women was surveyed from each slum, and more emphasis 
was given on pregnant women for asking questions for this survey. Two questionnaires were 
prepared for conducting a survey at the slum level as well as household level. The parameters that 
were used in the preparation of questionnaire at household level included land use components, 
transport component, temporal component and individual component; and questionnaire at 
slum level included information of demographics of slum, sanitation, solid waste management, 
water supply, and education and health care facilities at the slum level. 

Figure 1
Accessibility Index of Health Care Facilities of Slums

The questionnaires prepared helped in understanding the spatial complexities that arise from 
the accessibility and location of a particular facility. As mentioned above, the slums for this 
survey were selected using accessibility index method and from these 80 slums, approximately 
800 households were surveyed.
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The sampling unit was the household. Each participant was visited by a group of professionals 
at his/her home separately, and data gathering forms were filled out under the supervision of 
the group members. Household women were selected as the respondents in the study. In most 
of the cases, the surveyors confirmed the diseases reported by the respondents from the medical 
records.

The health survey was designed to collect data on the Out Patient Department (OPD) visits 
for the pregnancy period and hospitalization (in-patient) for the last six months of the survey. 
Details were sought on illnesses and treatment-seeking behaviour of the slum dwellers, 
especially women including expenditure. Data mainly included pregnancy and childbirth. 
Attempts were made to understand the patients’ evaluation of the quality of health services 
for OPD, hospitalization as well as pregnancy-related services. The preliminary analysis was 
based on simple descriptive statistics to enable a better understanding of the factors that are 
influencing the health outcomes in the slums.

Findings

Socio-Economic Profile of the Samples 

Figures presented below presents the basic socio-demographic characteristics across the 80 
surveyed slums. Most of the women slum dwellers migrated from other parts of their home state 
to the current locations. The economic status of the respondents is based on the income level 
of the household and maximum households have a household income between Rs.10,000/- 
- 15,000/- that presents comparatively a lower economic status as compared to their urban 
counterparts. When surveyed, it was evident that the majority of the women lived in these 
slums for more than 20 years and the majority of women population in surveyed slums was 
Hindu.

Figure 2
Household Income in the Surveyed Slums of Pune
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Figure 3
Population Density per SqKm in the Surveyed Slums of Pune

Health Services in Slums 

The research focused on women living in the slums, and they were asked about the existence and 
type of health facilities in the slum area. A majority (75%) of the 533 women who responded to 
the questionnaire said there were only private health facilities in the slums that included private 
hospitals and clinics. About four per cent of them said they were using the Public Health Centre 
(PHC) and 20 per cent of women were using public hospitals for health problems. The number 
of women using private clinics was also found to be high, almost 31 per cent, for addressing 
their health problems. 

75 per cent of the women respondents said that it would take 20 minutes for them to reach the 
health care facility and on an average; it would take Rs. 20-30/- (one time visit) to reach the 
desired health care facility. Majority of the women stated that on an average, they spend 1200 
rupees on yearly diagnostics. 

Outpatient Visits 

The sample study that was conducted on women in the prescribed period yielded a morbidity 
rate of 15 per cent. Since there were very few cases of second or third illness, the study analysed 
only those cases that have reported at least one illness in the reference period.  The National 
Sample Survey (NSS) 71st round reports the proportion of ailing persons by residence status 
and sex during 15 days: for urban India, the figure was 135 per 1000 person, giving a morbidity 
rate of about 13.5 per cent which is lower than the rate estimated from the current survey of 
slums. The morbidity rate of the male urban population according to NSS 71st round is 10.1 
percent17. 

This is consistent with the view that the women living in the surveyed slums as a whole are 
relatively less healthy than the general population. Similarly, the results were comparable 
with the NSS estimates on diarrhoea and fever which were reported as the two most common 
ailments (47.3% and 31.2% respectively).  Around 75 per cent of the ill women (399 out of 
533) consulted a doctor for treatment. Of the remaining who did not seek doctor’s help, a 
majority resorted to self-medication (71.7%) while some thought it was not necessary (27.6%). 
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Many reported distance or lack of availability of good doctors as reasons for not accessing 
treatment, again indicating the collective perception about availability and quality of health 
services in these slums. A majority (75%) of those who consulted a doctor preferred private 
facilities, of which about 46 per cent went to private hospitals and around 31 per cent went to 
private clinics. Only 20 per cent of the women preferred visiting government hospitals. Only 
a few (4%) women visited the Public Health Centre (PHC) for their treatments. The ease of 
access to private health facilities as indicated by the fact that 82 per cent of the people reported 
that health care facilities were available within 2 km from their residences. Also, a majority of 
the individuals could walk to the facility, indicating their relative accessibility. 

While considered to be free, users of the government facility on an average paid more for 
all the components except consultation and transportation. Additionally, expenditure on drugs 
and medicines was the highest in both the categories. Higher diagnostic costs in government 
facilities probably indicate that the practice among such facilities of sending their patients 
outside- mostly in the private sector, for their diagnostic tests.

Quality of Service in Outpatient Visits 

A majority of the women defended their choice of health service providers based on their 
perceptions of quality. Around 65 per cent of the sick individuals who consulted a private 
facility doctor stated that the waiting time for OPD was 20 minutes as compared to women 
who visited government facility where the waiting time for OPD was between 15 minutes and 
one hour. When it comes to waiting time for getting a bed in a government hospital during 
pregnancy, 80 per cent of the women stated that it takes one week as compared to private 
hospitals where 73 per cent of the women stated that it takes two days to get a bed.

Women were satisfied with the treatment and the behaviour of health facility staff; around 75 
per cent reported being satisfied with the behaviour of doctors attending to their treatment. A 
majority of women (67%) reported good behaviour of junior doctors and 69 per cent of women 
stated that the behaviour of hospital staff was good.  As for reasons for selecting a particular 
doctor during an OPD visit, the provider being a good doctor was considered as the most 
important reason for selection. Some other reasons were not uniform across all slums. For 
example, 2 per cent of the patients considered treatment cost whereas 30 per cent of the women 
considered proximity to doctor’s clinic or health centre as factors other than a good doctor that 
influenced the choice for selecting a particular doctor.

Hospitalization 

There were 343 cases of hospitalizations. Diarrhoea, stomach-ache, and fever were the most 
common reasons for hospitalization. Almost the entire sample of hospitalized individuals 
said they had to undertake only one visit to the hospital for their health condition. For 
hospitalizations, there seems a larger use of public hospitals, as compared to OPD cases. In 
about 40 per cent of the cases, individuals travelled more than 5 km to reach the hospital. 
Around 80 per cent of the individuals could reach the hospital in less than 40 minutes. About 
67 per cent of the respondents stated good doctors as the most important reason for selecting 
the particular hospital followed by cost factor or inexpensiveness (26%); and proximity was 
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not found to be as important for the selection of a facility. Regarding the quality of treatment, 
a majority stated that they were satisfied with the treatment (82%) while only about five per 
cent were dissatisfied with the hospital, and the rest were indifferent. Similarly, a slightly lower 
but still a large proportion of individuals (77%) said they were satisfied with the nursing care 
received at the hospital. About 80 per cent of the respondents were satisfied with the behaviour 
of doctors and 79 per cent with the behaviour of other staff at the hospital. Around three-fourth 
(74%) of the respondents felt that the inpatient facilities were good, 21 per cent felt they were 
average, and around five per cent rated the facilities as poor.  

Pregnancy and Childbirth 

Since the family welfare programme has received a lot of emphasis in India, it was thought 
important to see whether services were available for the slum respondents. In the survey, 
emphasis was given on selecting pregnant women.

About half of the respondents had regular antenatal check-ups, while 41 per cent had done 
at least one check-up in first trimester while 28 per cent didn’t go for any check-up in first 
trimester of their pregnancy. Of those who did not ever have any check-up (149 cases), the 
most stated reason was that it was not necessary. In the second trimester of pregnancy, 30 per 
cent of women had done at least one check-up in the IInd trimester of pregnancy and 28 per 
cent women didn’t go for any check-up in this second trimester. Many women said they did not 
know about such check-ups. They also stated the lack of nearby facilities as a reason for not 
getting regular check-ups done. In the last trimester, 30 per cent of women went for antenatal 
check-ups which was quite low. And around 27 per cent of women didn’t go for any check-up 
in the last trimester. As per WHO, there should be a minimum of four ante-natal visits by the 
pregnant women and in the surveyed slums, the figure was not encouraging. 

When asked about the source of antenatal check-ups, about 39 per cent stated private hospitals 
as their source, indicating the presence of varied private sources for such visits. About 34 per 
cent visited government dispensaries for their check-ups while only around 13 per cent did 
check-ups at home. These statistics reconfirm the lack of urban focus of the government’s family 
welfare services, especially for the poor. The quality of antenatal check-up was determined by 
two factors: whether the facility was open when visited during office hours and availability of 
health personnel at the time of visit. Almost all the women respondents using this facility and 
having visited during office hours said that it was open at the time of the visit, and about 85 
per cent said that the health personnel was available every time they visited. Seventy-seven 
per cent rated the overall experience as good while the remaining rated it as average. No 
respondent rated the experience as poor.  

Again, private facilities scored over the government ones for their accessibility and availability. 
The questionnaire also asked women who had one or more childbirths during the last year 
about the place of delivery and the quality of the facilities. Despite the stress on institutional 
deliveries by the government, around 8 per cent of the deliveries were conducted at home. 
47 per cent of the deliveries were conducted at private hospitals followed by 44 per cent at 
government hospitals, and about one per cent at post-partum centers or health posts. Around 83 
per cent stated that they would go back to the facility out of their choice. Overall, about 73 per 
cent rated their experience as good, and about 26 per cent said they were indifferent. 
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Determinants of Illness in the Surveyed Slums: A Multivariate Analysis 

In addition to quality and accessibility to health services in slums, the presence of basic amenities 
like electricity, water, and sanitation has a significant impact on the health status of people. The 
survey at the slum level adopted a multivariate analysis of the determinants of the probability 
of acute illness where the following variables were used as independent variables: age, gender, 
economic status, social status, the presence of electric connection, quality of water, use of 
sanitary latrine for defecation and presence of choked open drains or choked public sewers in 
the neighborhood. The last four variables were included for hygiene and sanitation differences. 
Since no facility survey was undertaken, the presence of health facilities was not included 
in the analysis. In any case, the presence of health facilities is important in the analysis of 
treatment-seeking behaviour and does not directly impact on the occurrence of acute illness.   

The summary statistics is given in Table 2. As for the remaining variables, 93 per cent of the 
slums had electricity connection, 75 per cent used a sanitary latrine for defecation, 55 per cent 
had foul-smelling water, and 58 per cent had open drains or choked public sewers in their 
neighborhood.  The regression analysis in Table 2 indicates the relation between foul smell in 
water and acute illness. All other independent variables were not found to be significant. 

A probit regression was estimated and the results are reported at the slum level. Rather than 
reporting the coefficients which are difficult to interpret, the marginal effects are presented 
i.e. the change in the probability for a tiny change in each independent, continuous variable, 
and the discrete change in the probability for dummy variables. Those slums that had foul-
smelling water supply, had a 117 per cent higher probability of getting illness to its residents 
as compared to slums which did not have (p < 0.01). Those slums using sanitary latrines had 
a 76 per cent lower probability of illness as compared to slums using open fields or drain for 
defecation. Proximity to choked neighborhood drains in slums increases the probability of 
illness by 5.6 per cent as compared to slums away from choked drains. While the magnitude 
of the two variables (sanitary latrines and chocked drains) explain their contribution to illness, 
these variables, however, are not significant. Religion did not seem to influence morbidity 
among the slum dwellers.  

Table 1
Variables,  Coefficients and Confidence Interval

Independent 
Variables 

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.

95.0% Confidence Interval 
for B

B Std.     
Error Beta Lower 

Bound Upper Bound

(Constant) .038 .185  .208 .836 -.329 .406
Choked open 

drains .079 .147 .079 .538 .592 -.213 .371

Foul smell water .831 .232 .832 3.574 .001 .368 1.294

Sanitary latrine .129 .187 .129 .688 .494 -.244 .502
(Dependent variable: illness, number of observations 80) 
Source: Primayr Survvey
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Table 2
Regression Results

Table 3
Probability of Illness: Probit Regression Results

          Notes: Df/Dx represents a change in probability. p<0.01, Source: Primary Survey

Discussion

The Report of the Steering Committee on Urban Development and Management for the 12th 
Five-Year Plan set up by the Planning Commission gives a comprehensive analysis of reforms 
needed to set right the urban problems India is facing. Needless to say, the recommendations 
in the report require a serious overhauling of the system which might take a much longer than 
anticipated. The very low availability of urban health services for the urban poor and the non-
functioning of those that are available indicate a serious lapse on the part of the government 
in urban health planning. Suffice to say that despite some serious attention being paid by the 
central government as well as state governments to improve the health situation in the urban 
slums, very little progress has been made so far. Therefore, a different and innovative approach 
is needed to tackle the urban health issues, to prevent further deterioration in health outcomes 
and inequities in the country.

Healthcare in India consists of a universal health care system run by the respective State 
Governments. The Constitution of India requires every State Government with ‘raising of the 
level of nutrition and the standard of living’ of its people and ‘the improvement of public health’ 
as among primary duties. The National Health Policy was endorsed by the Parliament of India 
in 1983 and updated in 200218.  Although, this policy aimed to achieve “Health for All” within 
a specified time frame, the reality is different after decades of their implementation. In the 
absence of a proper policy framework, there is a heavy burden on government sector hospitals 
which are generally under-staffed and under-financed. Poor services at the state-run hospitals 
force many people to visit private medical practitioners and private clinics and hospitals. 

The results from the current primary survey are consistent with the past findings that urban 
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slums are under-served by government facilities, with private providers and facilities scoring 
high as they have high perceptions about the quality of private health care services. Although 
the OPD services of the private facilities are expensive yet people prefer going there to avoid 
unnecessary waiting times.  

Conclusion

The current survey indicates the overwhelming participation of private providers in the 
provision, duplication of private and public facilities in many slums. This study corroborates 
the findings and also indicates that private providers are most likely to be present in the market 
for curative primary care; but for hospitalization and deliveries, their presence is relatively less. 
From the demand side, for bigger expenses, individuals still seem to be looking for a low-cost 
care, and if there are cheaper alternatives like government facilities, they were likely to visit 
those. These findings are consistent with earlier findings in the primary health care sector that 
for higher treatment costs, the government sector or other cheaper alternatives may still be 
preferred, but for OPD, an overwhelming majority goes to private providers.

The impacts of lack of basic amenities like sanitation, garbage disposal, and potable water on 
health on the one hand, and accessibility and quality issues of health facilities on the other, 
make the urban poor vulnerable to health shocks. The onus of slum development has been 
mostly on the government, and it does not seem as though it has succeeded to provide a clean 
environment and adequate basic facilities. In fact, the situation has remained almost static for 
the past several years.

From the surveys, it is also apparent that women in slum areas of Pune have primary health 
care facilities that are spatially accessible to their habitable places. For this study, the primary 
survey conducted on approximately 600 women living in slums of Pune confirmed that despite 
better spatial accessibility to PHCs, only 9 per cent of total surveyed women were using PHC 
facility. The rest of the women were dependent on private hospitals or clinics for their medical 
treatments. To understand the possible reasons for non-accessibility to PHC, from the survey 
it is brought out clearly that there were no obvious socio-economic reasons that are making 
these public health care facilities non-accessible to women. The most understandable reasons 
that women gave while interacting with them during this survey included the behaviour of 
administrative staff, nursing staff and doctors; waiting times in PHC; and the timings of PHC 
that are forcing them to use the private medical facility as compared to a public facility. The 
doctors stationed in PHC don’t give ample time to discuss medical issues with women in OPD; 
they don’t even touch or examine patients properly and prescribe medicines just looking at the 
patients once they share their symptoms. It was also observed that many PHCs had no chairs 
for patients in OPD; women were sharing their medical issues with doctors while standing and 
in many cases, within 2 minutes doctors prescribed medicines. Such incidents make women 
believe that their treatment is not done properly which led them to private medical facilities for 
treatment. In private medical facilities, the cost of treatment is high but women feel satisfied 
as doctors listen to them and examine them properly. There is a sense of satisfaction in women 
after they get medical treatments in a private facility.  

The survey also corroborated the fact that many women living in slums are working as 
housemaids or doing private jobs. The timings of PHCs are from 10 a.m. to 1 p.m. and from 
2 p.m. to 5 p.m. which generally don’t suit working women living in slums; and after coming 
back from work in the evening, they visit to private doctors for medical treatments.
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It is necessary to sensitize doctors on better behaviours while giving treatment to slum-dwelling 
women. There should be a proper training mechanism for doctors and staff before they start 
working in PHCs. The discourteous behaviour of the staff in a government facility is common 
across the country. Many previous findings from different researchers19 confirm regularly that 
government facilities are understaffed and personnel here work under difficult conditions. Not 
only they are not trained adequately but also they are overburdened and work for long hours 
without proper support. If given proper training and providing a better working environment, 
there is a surety that the accessibility to government PHC services will increase shortly.
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“kgjh fu/kZu yksxksa dks izkFkfed LokLF; ifjp;kZ lsokvksa dh lqyHkrk% iq.ks] Hkkjr esa ,d 
v/;;u

usgk oekZ enku*

* lgk;d izksQslj] flfoy bathfu;Çjx foHkkx] dkWyst vkWQ bathfu;Çjx] iq.ks] egkjk”Vª] bZ&esy% nmv-civil@coep-ac-in
 
leh{kd%
izksQslj oh-ds- frokjh] ;kstuk vkSj ewY;kadu foHkkx] jk-Lok-i-d- laLFkku] ubZ fnYyh &110067
izksQslj ,e- prqosZnh] fu;kstu vkSj ewY;kadu foHkkx] jk-Lok-i-d- laLFkku] ubZ fnYyh &110067
MkW- psruk pkSgku] ofj”B fpfdRlk vf/kdkjh] fDyfud] jk-Lok-i-d- laLFkku] ubZ fnYyh &110067

lkjka”k

bl ys[k esa Hkkjr esa “kgjh fu/kZu yksxksa dh LokLF; laca/kh fLFkfr rFkk LokLF; lsokvksa dh lqyHkrk 
dk fo”ys’k.k fd;k x;k gSA ;g fo”ys’k.k iq.ks “kgj Hkkjr dh 800 efgykvksa esa lapkfyr fd, x, 
,d izkFkfed losZ{k.k vk/kkj ij fd;k x;k gSA vkadM+k fo”ys’k.k ds fy, fooj.kkRed lkaf[;dh 
rFkk izR;korZu ¼,lih,l,l vkSj ,lVh,Vh, dk iz;ksx djds½ dk iz;ksx fd;k x;k FkkA iznÆ”kr      
ifj.kkeksa ds ekeys esa vksihMh lsokvksa ds fy, izkbosV LokLF; lqfo/kkvksa rFkk  vLirky esa HkrhZ djkus 
ds ekeys esa ljdkjh lqfo/kkvksa dks mPp izkFkfedrk ojh;rk nsus ds ckjs esa irk pyrk gSA p;fur 
efyu cfLr;ksa esa mxz jksx laca/kh fu/kkZjdksa ds lkaf[;dh; fo”ys’k.k ls ogka cqfu;knh lqfo/kkvksa tSls 
LoPNrk] dwM+k fuiVku O;oLFkk rFkk is;ty dh vi;kZIrrk gksus ds ckjs esa ladsr feyrk gSA blds 
lkFk&lkFk ogka ljdkjh LokLF; lqfo/kkvksa dh de lqyHkrk rFkk izkbosV LokLF; ifjp;kZ lsokvksa 
ij vf/kd fo”okl gksus ls izkIr fu’d’kks± ls “kgjh fu/kZu yksxksa dh Hks|rk cuh jgus rFkk rkRdkfyd 
ljdkjh dkjZokbZ fd, tkus ds ckjs esa ladsr izkIr gksrk gSA

izeq[k “kCn% lqyHkrk] “kgjh fu/kZu] izkFkfed LokLF; ifjp;kZ lsok] efyu cfLr;ka rFkk lkoZtfud 
uhfrA

LokLF; ,oa tula[;k: 
ifjizs{; ,oa eqn~ns, 42 (3&4): 123-137/2019
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Abstract

Accessibility of medicine is largely dependent on affordability and availability of medicines. As 
medicines form integral part of a health system, a well-functioning health system would always 
ensure affordable availability of medicines essential for citizens. In most of the countries, 
especially in developing countries, oral health has been a neglected area, although it is an 
integral part of overall well-being. Data on the cost component of dental disease medicine is 
scarce. So, this study aims to address this lacuna. This research study is a partial economic 
evaluation that focuses on estimation of costs associated with medicines used in the treatment 
of selected oral diseases; and to suggest policy measures to reduce out-of-pocket expenditure 
on medicines.

Using cost analysis research design on Pharmatrac dataset and cross-comparing it with public 
procurement rates of Rajasthan Medical Services Corporation indicates pharmaceutical cost 
of treating caries and periodontitis is approximately three times higher if median retail prices 
are considered instead of Rajasthan Medical Services Corporation public procurement costs. 
Medicine cost of treating single episode of caries or periodontitis using Rajasthan Medical 
Services Corporation medicine rates at all levels of care is approximately 195-252 percentage 
points lower than retail prices of the same formulations. This strongly suggests that centralized 
public procurement of dental medicines with an efficient monitoring and control can reduce the 
out-of-pocket expenditure.

Key words: Cost analysis, Dental caries, Periodontitis, Public Procurement System, 
Pharmaceutical Expenditure.

Medicines are scientific innovations which have saved a lot of lives and greatly reduced the 
burden of many diseases. Provision of medicines to patients is one of the key functions of an 
efficient health system. Though the issue of equitable accessibility and affordability of essential 
medicines is today, a global concern but it seems to be more critical in developing nations due 
to inadequate public healthcare funding, inefficient supply chain management system, poor 
governance and lack of accountability.

In India, approximately 4 per cent of gross domestic product is spent on health care. The 
government contribution to the public health system is around one per cent of the gross 
domestic product. The households contribute around 71 per cent of total health expenditure in 
India1. Household expenditure on health has been growing at nearly 14 per cent overall, and 
research shows that nearly 70-80 per cent of the health care expenditure is on drugs2. Out of 
this huge expenditure, the health expenditure on allopathic medicines is 55 per cent1. Thus, 
ensuring access to affordable medicines is essential to provide financial risk protection and 
improving health indicators.

Health and Population:
Perspectives and Issues, 42 (3&4): 138-150/2019
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Oral health is an integral part of overall wellbeing. And it is also true that oral health is the most 
commonly neglected areas of health not only because of ignorance but also due to financial 
constraints. In many developing countries, access to oral health services is limited and teeth 
are often left untreated or are extracted because of pain or discomfort. Despite improvements 
over several decades, oral diseases still persist as huge problem.        

India is facing dual burden of chronic as well as communicable diseases. In order to reduce 
morbidity and mortality, it is essential to increase the public funding in healthcare. Rising 
health care costs, inelastic nature of healthcare demand and limited resources has made it 
mandatory to make efficient allocation of scarce resources. Sound decisions based on cost 
analysis are the basis of a health policy formulation.

One of the key barriers to access treatment to dental conditions may be the cost of medicines. 
This paper focuses on the economic burden to the society based on selected dental diseases. 
The aim is to collect information for evidence-based decision making by doing the cost 
analysis of medicines of selected dental diseases, and to find out innovative methods of 
financing to provide increased access to health especially oral health.

The analysis includes study of retail prices as well as rates at which the same medicines are 
procured through the public health system. Based on the study results, it is aimed to make 
policy recommendations, to reduce the OOP expenditure on dental medicines. 

Literature Review

Caries is a Latin word meaning rotten. Dental Caries also called tooth decay or cavity, is an 
infectious microbiologic disease that causes demineralization of the calcified portion (enamel, 
dentin and cementum) and destruction of the organic portion of the tooth.  The mechanism 
for tooth destruction is by acid production due to bacterial fermentation reaction of debris 
accumulated on the tooth surface. There is a constant process of demineralization and re-
mineralization that goes on. But if the rate of demineralization exceeds re-mineralization 
cavities develops leading to food accumulation and further acid production and caries 
development.

Despite great achievements in medical sciences, still there is a high prevalence of oral health 
burden globally. Dental caries is the most common oral health problem throughout the world. 
It affects almost around 60-90 per cent of the school children in most of the developed 
nations and even almost all adults are affected by caries world-wide3. In many parts of Asia 
and Latin America, dental caries is highly prevalent4. Overall trend of dental caries is higher 
in developed nations as compared to the low income countries. But with modifications in 
dietary habits and lifestyles, it is expected that even the developing countries will have 
increase in the incidence of dental caries especially in low fluoride zones of the world4.

Worldwide, approximately 2.43 billion people (36% of the population) have dental caries 
in their permanent teeth5. It is the second most common cause of tooth loss and is found 
universally, irrespective of age, sex, caste, creed or geographic location. The prevalence of 
dental caries in India was 50-60 per cent in 20126.
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Periodontitis, commonly called pyorrhoea, is a set of inflammatory diseases affecting the 
periodontal tissues that surround and support the teeth. The disease leads to progressive 
loss of the bone supporting the teeth which can cause loosening of the teeth, periodontal 
pockets and eventually edentulism. Periodontitis is the second most common dental disease 
worldwide. Chronic periodontitis affects about 750 million people or about 10.8 per cent 
of the population as of 20105. Globally, it is seen that around 30 per cent of people in the 
age group of 65-74 years, lose all their natural teeth and become fully edentulous3. Severe 
periodontitis which can eventually lead to tooth loss is seen in 15–20 per cent of the adults 
during their middle-age3. It is seen universally that most children have signs of gingivitis. In 
India the prevalence of gingivitis is 80-90 per cent and the incidence of chronic periodontitis 
is 21-28 per cent. Prevalence of chronic periodontitis increases steadily with age from 35.7 
per cent for 30-39 years old to 89.2 per cent for 80-90 years old. The prevalence of aggressive 
periodontitis is below one per cent 7.

Per capita expenditure on medicine in 2005-2006 was approximately US$ 7.61 in low-
income countries and it was around US$ 431.6 in high-income countries8. The rate of change 
in pharmaceutical expenditure as compared with 1995 statistics showed greater increase 
in middle and low-income countries. The reason behind the rising cost of expenditure is 
mostly attributed to lack of state intervention in cost control measures. The proportion of 
total health expenditure spent on medicines is higher in low per capita income countries. On 
an average, 24.9 per cent of total health expenditure is spent on medicines globally8. In India, 
approximately 70-80 per cent of the health care expenditure is on drugs2. With low public 
spending in health, most of this expenditure in India is attributed to out-of-pocket payment.

Methodology

The study undertaken is a cost analysis method which includes the Indian adult population. 
The disease under investigation focuses on dental caries and periodontitis. The data on 
various market level drug price variable are captured from PharmaTrac and Rajasthan 
Medical Services Corporation, and the disease under study is captured from Disease Burden 
in India (National Commission on Macroeconomics and Health)9. 

To proceed with the study, a list of medicines used in the selected dental lesions is prepared 
as per the standard treatment guidelines (STGs). STG is a clinical protocol document 
systematically developed to assist clinicians in making correct decisions regarding the 
diagnosis, management and treatment for specific clinical conditions. The guidelines were 
followed at four levels of health care which were in conformity with the Indian Public Health 
Standards. The levels of care were Level 1– Solo Physician clinic, Level 2– Six to ten bedded 
healthcare facility, Level 3– 30 to 100 bedded healthcare facility, Level 4– 101 or more 
bedded healthcare facility.

In the next step, the above mentioned list of medicines was broken down into the formulations 
based on the medicines and their specific dosage forms and strengths. Next, for each 
formulation, relevant packs in the PharmaTrac database were identified. The Rajasthan 
Medical Services Corporation Limited is a public enterprise established under the Company’s 
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Act 1956. The objective of setting up this corporation was to efficiently manage procurement 
and distribution of drugs, medicines, surgical and suture items in Rajasthan10. The medicine 
market price and sales data was analyzed from AIOCD AWACS. It is a joint venture 
pharmaceutical market research company formed by the All Indian Origin Chemists and 
Distributors Ltd. and Trikaal Medi infotech Pvt. Ltd11.

The data of Pharmatrac provided maximum retail price (MRP) and price to retailer (PTR) 
as per the pack size. It was observed that several brands have a more than one pack size. 
Therefore, per unit MRP and PTR was calculated by dividing the given MRP and PTR by 
the number of units in a pack. After calculating MRP and PTR, median prices of MRP and 
PTR was calculated. A list of medicines used in the treatment of selected dental lesions as 
per the standard treatment guidelines was prepared mentioning the dosage along with the 
schedule of treatment and length of treatment. The total number of units for every medicine 
used was calculated by multiplying the number of units prescribed per day with the length 
of treatment. Once the unit prices of selected medicine formulation was calculated from the 
2012-13 data set of PharmaTrac and Rajasthan Medical Services Corporation procurement 
official documents, the total cost of each medicine used in the treatment of selected dental 
lesion was calculated separately for Rajasthan Medical Services Corporation procurement 
rates and retail market prices by multiplying per unit cost of medicine with the total number 
of units of medicines used for treatment of selected dental disease.

The total cost of treatment of selected dental disease was calculated separately for Rajasthan 
Medical Services Corporation procurement rates and retail market prices by adding the total 
cost of all the medicines used as per the standard treatment guideline schedule. The percentage 
difference in the cost of treatment of selected dental disease in the median retail market 
prices from the cost of treatment of selected dental disease in the Rajasthan Medical Services 
Corporation procurement cost was calculated. The percentage difference in the cost of each 
medicine in the median retail market prices and the Rajasthan Medical Services Corporation 
procurement cost was also calculated. The macro cost of the treatment of selected dental 
disease was also calculated by multiplying the burden of the selected disease in the Indian 
population by the treatment cost separately for the Rajasthan Medical Services Corporation 
procurement cost and retail market price. The percentage difference in the macro level 
cost of treatment of selected dental disease was calculated for Rajasthan Medical Services 
Corporation procurement rates and retail market prices. Ratio of the macro cost of treatment 
of selected dental disease using Rajasthan Medical Services Corporation procurement rates 
and retail market prices was also calculated to see the impact of centralized procurement 
system.
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Table 1
Standard Treatment Guidelines for Dental Caries

Level of care Capsule/Tablet/ 
Mouthwash Drug Strength Schedule Length of Treat-

ment (In Days)

Level 1 to 

Level 3 

Capsule Amoxycillin 500mg 8 hourly 5

Tablet Paracetamol 500mg 8 hourly 5

Tablet Ibuprofen 400mg 8 hourly 5

Mouth Wash Chlorhexidine 0.2% Concen-
trated- 5mL 12 hourly 15 

Level 4 

Capsule Amoxycillin 500mg 8 hourly 5

Tablet Metronidazole 400mg 12hourly 5

Tablet Paracetamol 500mg 8 hourly 5

Tablet Ibuprofen 400mg 8 hourly 5

Mouth Wash Chlorhexidine 0.2% Concen-
trated- 5mL 12 hourly 15 

Source: Standard Treatment Guidelines7

Table 2
Standard Treatment Guidelines for Dental Periodontitis

Level of care Capsule/ Tablet/ 
Mouthwash

Drug Molecular 
Name

Strength Schedule Length of 
Treatment

(In Days)

Level 1 to 

Level 3 

Tablet Ciprofloxacin 500mg 8 hourly 5

Tablet Metronidazole 400mg 12hourly 5

Mouth Wash Chlorhexidine 0.2% Concentrated- 
5mL 12 hourly 15 

Level 4 

Tablet Ciprofloxacin 500mg 8 hourly 5

Tablet Metronidazole 400mg 12hourly 5

Tablet Ibuprofen  400mg 8 hourly 5

Mouth Wash Chlorhexidine 0.2% Concentrated- 
5mL 12 hourly 15 

Source: Standard Treatment Guidelines7
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Table 3
Difference in Prices of Medicine Used in Treatment of Dental Caries between Retail 

Price and Rajasthan Medical Services Corporation (RMSC) Procurement Rates
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Level      
1-3

Cap Amoxicillin 500mg 8 hourly 5 15 5.30 1.94 41.59 1.55 241.63

Tab Paracetamol 500mg 8 hourly 5 15 0.99 0.004 9.3 0.23 330.44

Tab Ibuprofen 400mg 8 hourly 5 15 0.66 0.035 2.95 0.42 59.11

MW 

Cholrhexidine
0 . 2 % -
5mL 12hourly 15 150 

mL 0.44 0.30 0.68 0.16 172.74

 
 

Level 

   4

Cap Amoxicillin 500mg 8 hourly 5 15 5.30 1.94
41.59

1.55 241.63

Tab Paracetamol 500mg 8 hourly 5 15 0.99 0.004 9.3 0.23 330.44

Tab Metronidazole 400mg 12hourly
5

10 0.68 0.50 0.75 0.46
46.98

Tab Ibuprofen 400mg 8 hourly 5 15 0.66 0.035 2.95 0.42 59.11

MW

Chlorhexidine
0 . 2 % -
5mL 12hourly 15 1 5 0 

mL 0.44 0.30 0.68 0.16 172.74

Findings

The pharmaceutical cost of treatment of dental caries at all levels of care is approximately 
three times higher if the median market prices are considered instead of Rajasthan Medical 
Services Corporation public procurement costs for the medicines prescribed as per the standard 
treatment guidelines in the year 2013. The percentage difference in the medicine cost of 
treatment of dental caries at initial stages (Level 1-3 of care), taking into account the burden 
of dental caries in India, comes out to be approximately 198 per cent. So, the medicine cost 
of treatment of dental caries at initial stages treated in level 1 to level 3 of care would be 198 
per cent lower if the public procurement prices of Rajasthan Medical Services Corporation are 
taken into account instead of retail market prices. In a few drugs used in the treatment of dental 
caries, it was observed that there was a lot of variation in the market prices. For instance, the 
Capsule Amoxycillin 500mg used in the treatment of dental caries; the range of prices observed 
was wide- with the lowest priced brand of Intas Pharmaceuticals Company selling at Rupees 
1.94 and the highest priced brand of Hetero Healthcare Limited selling at Rupees 41.59. It 
was observed that the percentage difference in the individual prices of medicines (used in the 
treatment of dental caries) between market prices and Rajasthan Medical Services Corporation 
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procurement rates varied in the range of 330.44 per cent for tablet Paracetamol 500mg, 241.63 
per cent for capsule Amoxycillin 500mg, 172.74 per cent for chlorhexidine mouthwash 0.2 
per cent concentration,  59.11 per cent for tablet Ibuprofen 400mg, and 46.98 per cent for 
tablet Metronidazole 400mg. The difference in the value of medicines used for treating a single 
patient dental caries using Rajasthan Medical Services Corporation procurement rates at level 
1 to level 3 of care is Rupees 113.07 lower than the market prices of the same formulations. 
Similarly, the difference in the value of medicines used for treating a single patient dental caries 
using Rajasthan Medical Services Corporation procurement rates at level 4 of care is Rupees 
115.24 lower than the market prices of the same formulations. The percentage difference in 
the value of medicines used for treating a single patient dental caries using Rajasthan Medical 
Services Corporation procurement rates at level 1 to level 3 of care is approximately 198 per 
cent lower than market prices of the same formulations. Similarly, the percentage difference in 
the value of medicines used for treating a single patient dental caries using Rajasthan Medical 
Services Corporation procurement rates at level 4 of care is approximately 187 per cent lower 
than the market prices of the same formulations. 

Table 4
Differences in Pharmaceutical Cost of Treatment of Dental Caries between Retail 

Market Prices and Rajasthan Medical Services Corporation (RMSC) Prices at Macro 
Level Considering the Burden of Disease
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Level      
1-3

Cap Amoxycillin 500mg 8hourly 5 15

170.23
 
 

57.16  197.79
 

62318 197.79 2.98Tab Paracetamol 500mg 8hourly 5 15

Tab  Ibuprofen 400mg 8 hourly 5 15

MW Cholrhexidine 0.2%-5Ml 12hour-
ly 15 150 

mL

Level 

   4

CapAmoxycillin 500mg 8hourly 5 15

177.0 61.81 186.47 62318 186.47 2.86

Tab Metronidazole 400mg 12hour-
ly 5 10

Tab Ibuprofen 400mg 8 hourly 5 15

Tab Paracetamol 500mg 8hourly 5 15

MWChlorhexidine 0.2%-5Ml 12hour-
ly 15 150 

mL

Source: Author’s own calculations using variables from RMSC data, medicine market price and sales data was analyzed from AIOCD AWACS. 
Burden of disease data from report on National Commission on Macroeconomics and Health. The burden of disease is same across levels
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Table 5
Difference in Prices of Medicine Used in the Treatment of Dental Periodontitis

between Retail price and Rajasthan Medical Services Corporation (RMSC) 
Procurement Rates
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Level      
1-3

Tab Ciprofloxa-
cin 500 mg 12 hourly 5 10 5.9 1.57 16.93 1.26 368.92

Tab Metronida-
zole 400  mg 12hourly 5 10 0.68 0.50 0.75 0.46 46.98

MW Cholrhexi-
dine

0 . 2 % 
-5mL 12hourly 15 150 mL 0.44 0.30 0.68 0.16 172.74

Level 

   4

Tab Ciprofloxa-
cin 500 mg 12hourly 5 10 5.9 1.57 16.93 1.26 368.92

Tab Metronida-
zole 400 mg 12hourly 5 10 0.68 0.50 0.75 0.46 46.98

Tab Ibuprofen 400 mg 8 hourly 5 15 0.66 0.035 2.95 0.42 59.11

MW Chlorhexi-
dine

0 . 2 % - 
5mL 12hourly 15 150 mL 0.44 0.30 0.68 0.16 172.74

Source: Author’s own calculations

The pharmaceutical cost of treatment of dental periodontitis at initial stages (treated at Level 
1-3) is approximately three times higher if the median market prices are considered instead of 
Rajasthan Medical Services Corporation public procurement costs for the medicines prescribed 
as per the standard treatment guidelines in the year 2013. The percentage difference in the 
medicine cost of treatment of dental periodontitis at initial stages (Level 1-3 of care), taking 
into account the burden of dental caries in India, comes out to be approximately 218 per cent. 
So, the medicine cost of treatment of dental periodontitis at initial stages treated in level 1 
to level 3 of care would be 218 per cent lower if the public procurement prices of Rajasthan 
Medical Services Corporation are taken into account instead of retail market prices.

In a few drugs used in the treatment of dental periodontitis, it was observed that there was a 
lot of variation in the market prices. For instance, the tablet Ciprofloxacin 500mg used in the 
treatment of dental periodontitis, the range of prices observed was wide, with the lowest priced 
brand of Franklin Laboratories India Private Limited Company selling at Rupees 1.57 and the 
highest priced brand of Ranbaxy Laboratory Limited selling at Rupees 16.93.

It was observed that the percentage difference in the individual prices of medicines (used in 
the treatment of dental periodontitis) between market prices and Rajasthan Medical Services 
Corporation procurement rates varied in the range of 368.92 per cent for tablet Ciprofloxacin 
500mg, 172.74 per cent for Chlorhexidine mouthwash 0.2 per cent concentration, 59.11 per 
cent for tablet Ibuprofen 400mg and 46.98 per cent for tablet Metronidazole 400mg. The 
difference in the value of medicines used for treating a single patient dental periodontitis using 
Rajasthan Medical Services Corporation procurement rates at level 1-3 is Rupees 90.42 and, at 
level 4 Rupees 177.68, lower than market prices of the same formulations. 
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The percentage difference in the value of medicines used for treating a single patient dental 
periodontitis using Rajasthan Medical Services Corporation procurement rates at level 1 to level 
3 of care is approximately 218 per cent lower than the market prices of the same formulations. 
Similarly, the percentage difference in the value of medicines used for treating a single patient 
dental periodontitis using Rajasthan Medical Services Corporation procurement rates at level 4 
of care is approximately 252.57 per cent lower than the market prices of the same formulations.

 
Discussion

The costing study gives estimated costs may not be the actual costs. It was identified that the 
medicine tablet Tinidazole which was not procured by Rajasthan Medical Services Corporation 
using the ATC DDD code. The researchers replaced it with tablet Metronidazole which also 
belongs to the Imidazole group and is therapeutically substitutable. The disease burden data 
is a prediction data used from NCMH report 2005 which represents the national level disease 
prevalence. These figures may differ from actual numbers. So, it is just an approximation 
of the cost burden of the disease. It was seen that there is a few missing information in 
PharmaTrac dataset for few formulations. Due to this reason, this analysis also did not include 

Table 6
Differences in Pharmaceutical Cost of Treatment of Dental Periodontitis

between Retail Market Prices and Rajasthan Medical Services Corporation (RMSC)
Procurement Rates at Macro Level Considering the Burden of Disease
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Level      
1-3

Tab Ciprofloxacin 500 mg 12 hourly 5 10

 
131.85

 
41.43 218.23  

36248
 

218.2 3.18Tab Metronidazole 400 mg 12 hourly 5 10

MWChlorhexidine 0.2% 
-5mL 12 ourly 15 150 mL

 
 

Level 

   4

Tab 
Ciprofloxacin 500 mg 12 hourly 5 10

 
 

248.02 70.35

 
 

252.57

 
 

36248

 

 

252.57

 

3.53

Tab Metronidazole 400 mg 12 hourly 5 10

Tab Ibuprofen 400 mg 8 hourly
5

15

MWChlorhexidine 0.2% 
-5mL

12

hourly
15 150 mL

Source: Author’s own calculations using variables from RMSC data, medicine market price and sales data was analyzed from AIOCD AWACS. 
Burden of disease data from report on National Commission on Macroeconomics and Health. The burden of disease is same across levels
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the formulations for which data were missing or could not be identified in the PharmaTrac 
dataset. The researchers are unable to comment on whether the formulations have fallen out of 
production or the PharmaTrac database has failed to capture them. The quality of services is a 
big factor in success of a service delivery model12 but the paper here does not look into quality 
of the medicine aspect. 

The main focus of the study was to understand how the cost of treatment of dental diseases 
(under focus) with respect to its drugs can be reduced. The study clearly suggests that the 
mechanism of central drug procurement system has the potential to reduce the drug prices 
drastically to make it more affordable.

The findings of the study are suggestive of the fact that centralized procurement system of 
medicines backed up by efficient supply chain management and effective monitoring is the way 
to remove economic barrier to access to medicines. Similar conclusions were drawn by Selvaraj 
et al.13 stating that state and central governments must aim to procure drugs at a centralized level 
in each state. Centralized procurement gives the benefit of economies of scale and markedly 
reduces the price of the medicines. The successful models of centralized medicine purchase 
by the states of Rajasthan, Tamil Nadu and Kerala were emphasized proving that eliminating 
intermediaries from the supply chain can make the medicines affordable and accessible. As 
discussed by Tripathi et al.14, procurement in the public sector is quite economical with the 
median MPR for all medicines being 0.75 and the 25th to 75th percentile range being 0.43 to 
1.02.

Conclusion and Recommendation

Observations made here, indicate that there is an increasing trend in health expenditure all 
around the world, and a very high segment of health expenditure is spent on medicines. So, 
it becomes inescapable to find ways to reduce the overall expenditure on medicines. In an 
attempt to find possible solution to reduce dental medicine expenditure, the central bulk drug 
procurement system seems to be far more efficient.  

Another important conclusion which can be generated from this study is that the irrational use 
of medicine is also adding to the economic burden of treatment. So, it is important to strictly 
adhere to the standard treatment guidelines prescribed for diseases. This will not only reduce 
the cost of irrational drugs but also help in reducing the problems like antimicrobial resistance.

Centralized procurement system should be backed by monitoring and evaluation. Strict vigilance 
in quality control and cost control of medicines is mandatory for any system for effective results. 
It is also evident that generic drugs should only be prescribed as per the standard treatment 
protocols which will further reduce the cost. There should be standard treatment guidelines 
and medical protocols for all oral and dental diseases. Effective monitoring mechanism to 
ensure adherence to standard protocols is required. This not only reduces the cost burden but 
also decreases the irrational prescriptions and drug resistance. Lastly, there is a paucity of 
research on costing in dental procedures and medicines. There should be supportive measures 
to strengthen scientific research in the area of oral and dental diseases and its economic burden.

Moreover, to ensure access to essential affordable medicines, we need to increase the overall 
public expenditure on health along with efficient policies to ensure centralized procurement of 
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medicines and stringent laws to eliminate irrational use of drugs. The treatment cost of dental 
and oral diseases is extremely expensive. Most of the dental services comprise curative care 
with a little emphasis on preventive techniques. Most of the resources are directed towards 
emergency oral care and pain relief. Preventive care can be an effective way of capping the 
treatment burden of patients. Therefore, constant efforts should be made to prioritize preventive 
care with an aim to control or eliminate risk factors.

The recommended actions comprise: 
•	 Strictly adherence to standard treatment guidelines and protocols to reduce irrational 

drugs and avoid unnecessary economic burden of treatment. 
•	 Formulating effective policies for the centralized procurement of all the medicines 

including dental medicines. A balanced action between government, community and 
individual to achieve accessible, affordable health for all must be ensured.

•	 Generic drugs should be prescribed wherever possible to reduce the cost attributed to 
drugs.

Acknowledgement: The researchers are thankful to the Public Health Foundation of India for 
sharing the Pharmatrac dataset.
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Hkkjr esa nar jksx vkS’kf/k;ksa dk ykxr fo”ys’k.k% dsaæh; [kjhn iz.kkyh esa n{krk

iadt ryjstk* vkSj jkst+h dkyjk**

* lgk;d izksQslj] Hkkjrh; LokLF; izca/ku vuqla/kku laLFkku] }kjdk] fnYyh] Hkkjr( bZ&esy% drpankajtalreja@gmail-com
** ,lksfl,V izksQslj] ,feVh ;wfuoÆlVh] uks,Mk] mŸkj izns”kA
 
leh{kd% 
MkW- ,-,e- ,fytkcsFk] vuqla/kku vf/kdkjh] jk-Lok-i-d- laLFkku] ubZ fnYyh &110067
MkW- psruk pkSgku] ofj’B fpfdRlk vf/kdkjh] jk-Lok-i-d- laLFkku] ubZ fnYyh &110067

lkjka”k

vkS’kf/k;ksa dh lqyHkrk vkS’kf/k;ksa dh l{kerk rFkk vkS’kf/k;ksa dh miyC/krk ij cgqr vf/kd fuHkZj 
gksrh gSA pwafd vkS’kf/k;ksa LokLF; iz.kkyh dk ,d vfHkUUk vax gksrh gS] blfy, ,d lapkfyr LokLF; 
iz.kkyh esa ukxfjdksa ds fy, vko”;d vkS’kf/k;ksaa dh l{ke miyC/krk ges”kk lqfuf”Pkr dh tk,xhA 
vf/kdka”k n”kksa esa] fo”ssk’k :i ls fodkl”khy ns”kksa esa eq[; LokLF; ,d vR;ar misf{kr {ks= gS] ;|fi 
;g lexz LokLF; dk ,d vfHkUUk vax gSA nar jksx vkS’kf/k;ksa ds ckjs esa ykxr ?kVd laca/kh vkadM+s 
nqyZHk gh gSA blfy, bl v/;;u dk mÌs”; bl deh dk irk yxkuk gSA ;g “kks/k v/;;u vkaf”kd 
vkÆFkd ewY;kadu gS] ftlesa p;fur eq[k jksxksa ds mipkj esa iz;ksx dh tkus okyh vkS’kf/k;ksa ls lg 
lac) ykxr ds vkdyu ij dsafær gS] rFkk vkS’kf/k;ksa ij tsc [kpZ esa deh ykus ds ckjs esa uhfrxr 
lqÖkko izLrqr fd, x, gSaA

QkekZVªsd MsVklsV laca/kh fMtkbu ykxr fo”ys’k.k vuqla/kku dk iz;ksx djds rFkk jktLFkku fpfdRlk 
lsok fuxe dh lkoZtfud [kjhn njksa ds lkFk nks&rjQk rqyuk djus ij ;g ladsr izkIr gksrk gS] 
fd ;fn jktLFkku esfMdy lsok fuxe dh lkoZtfud ykxr dh ctk; ek/; [kqnjk ewY; dks /;ku 
esa j[kk tkrk gS rks {kj.k rFkk isfj;ksMksaVkbfVl laca/kh QkekZ”;wfVdy mipkj ykxr yxHkx rhu 
xquk vf/kd vk,xhA ifjp;kZ ds lHkh Lrjksa ij jktLFkku fpfdRlk lsok fuxe vkS’kf/k njksa dk iz;ksx 
djds dsfjl rFkk ihfj;ksMksaVkbfVl ds ,d ckj mipkj djus ij vkS’kf/k;ksa dh vuqekfur ykxr 
leku QkewZys ij [kqnjk ewY;ksa dh rqyuk esa yxHkx 195&252 izfr”kr IokbaV de ikbZ tkrh gSA ;g 
l”kä lqÖkko gS fd fpfdRlk vkS’kf/k;ksa dh dsaæh; lkoZtfud [kjhn la{ke izcks/ku vkSj fu;a=.k ls 
fd, tkus ij tsc [kpZ esa dkQh deh ykbZ ldrh gSA

eq[; “kCn% ykxr fo”ys’k.k] nar dsfjl]] ihfj;aMksaVkbfVl] lkoZtfud [kjhn iz.kkyh] QkekZ”;wfVdy  
O;;A

LokLF; ,oa tula[;k: 
ifjizs{; ,oa eqn~ns, 42 (3&4): 139-151 /2019
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