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Abstract

International evidence is indicative of the factatthagriculture revolution has
generated the much needed food security and atthe time it has raised alarming signs for
the ecology also. Punjab, being the granary statadia, has been the leader of the Green
Revolution. Punjab is the leading state in termesamption of chemical fertilizers and
pesticides per hectare. The health ailments, ateylyion the rise, are being getting closely
identified with indiscriminate chemical use in agiliure. The emergence of cancer cases
evenly across the cotton cultivation areas of Makggion of Punjab have been well
documented, in the past, by news reports and @sestiudies.This study examines the
economic and financial consequences for the households suffering from the deadly disease
called cancer. Sudy is based on census survey of four villages conducted during the period
of December 2012 to February 2013 in Muktsar district of Malwa region. Findings of the
study help us to quantify the amount of insurance support that can bring the family out of
perpetual distress.
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Introduction

International evidence is indicative of the factatthagriculture revolution has
generated the much needed food security to then{a)i and at the same time, it has raised
alarming signs for the ecology also. Worldwide, tteund water quantity and quality has
been the first victim of this agricultural revolomi; the next are the human health and the
existence of species (Singh, 2011). The indiscratgnuse of agro-chemicals (fertilizers,
insecticides/pesticides, etc.) in the agricultuas lesreated serious health and environmental
problems in so many developing countries. From ehelogical perspective, heavy and
indiscriminate use of agro-chemicals has contamadthahe surface and ground water,
damaged fisheries, destroyed freshwater eco-systmisentered our food chain in a subtle
way that the very existence of mankind is facingeareme danger. Punjab, being the
granary of India, has been the leader of the GiRewolution in India. High growth of
agricultural output in Punjab has led to fallingteratable and groundwater overdraft has
become a serious problem in the state. Punjakeigetiding state in terms of consumption of
chemical fertilizers and insecticides/pesticides Ipectare. The health ailments, alarmingly
on the rise, are being getting closely identifieithwndiscriminate use of agro-chemicals in
agriculture.

Further, emerging cancer cases evenly across ttbencbelt of Malwa region of
Punjab have been well-documented by the newspa&perts and research studies. Heavy
presence of Persistent Organic Pollutant (POPjatéit Phosphate and Uranium in the region
has been debated to be the cause of it. Indeisdirite that a single cancer case in the family
derails the economy for several generations infdratly. It leads to sharp cut in the essential
expenditures, distress sale of assets, and indeddsdIn addition to economic consequences,
it has many social consequences for the family toahis context, the main objective of
present study is to analyze the economic and fiahnonsequences of cancer from patient’s
family perspective. Findings of study will also peb quantify the state support or insurance
coverage that can bring the cancer victim's fanuilt of perpetual distress. Further, the
outcomes of study will be used to formulate biggelicy support to cover the entire Malwa
cotton belt.

Review of Theory and Empirics

Most of the existing studies on cancer have beemdwtted by the medical
professionals; a very few social scientists esfigcihe economists have been involved in
this field of research. Most of the internationasearch in developed countries is related to

incidence of cancer, morbidity and mortality, prlevae rates and cost comparisons (Parkin,
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2001; Shibuya, et al., 2002; Polsky, et al., 200Bang et al., 2004; Brown et al., 2006;
Ferlay et al., 2010).

Cancer is not a single disease; it is a genenio that refers to more than one hundred
distinct type of cancers, and each one is defineitstanatomic site and microscopic features
(Barnum and Greenberg, 1993). It is defined asraonirollable growth of abnormal cells
within the human body. A spate of environmentaltdex contributes towards the
development of cancer, apart from the genetics @athry factors (Singh, 2008). Many
studies have examined the relationship between ecamnd environmental factors,
particularly in the local context. Carcinogens vaegween geographical locations, since their
prevalence often depends on local practices. thidl understanding, the interplay of local
environmental factors and fatal diseases like taecer is far from any consensus. The
countries like India are expected to see an inergageaths due to the cancer. World Health
Organization (WHO) estimates that the proportiorde&ths from the cancers in India will
rise from 8 percent in 2005 to 11.9 percent in 2030

In India, a few studies have been conducted oretlimomic aspects of cancer from
the patients’ perspective. Our country lacks natide cancer registry of such a high
incidence disease. Study by Dikshit et al. (201@)ed that tobacco and cervix related
cancers are on the rise and such cancers needdegelgtion to reduce the treatment burden,
particularly in the rural areas. Thakur et al. @D8stimated higher incidence of cancer cases
in cotton belt of Punjab - a Green Revolution statas study also identifies multiple factors
like indiscriminate use of pesticides, tobacco atwbhol that caused cancer. Even, rising
urbanization, industrial pollution, undesirableigtyles, poverty abundance syndrome, social
stress and strains; which in turn has contributediging incidence of non-communicable
diseases (NCDs) like the cancer, heart diseasabgetdis, hypertension, arthritis, mental
disorders, respiratory disease and accidents (Reddy., 2011). As per one estimate, cancer
accounts for one out of eight deaths annually & world (Mathers and Loncar, 2006).
Among all these, cancer is not a consequence loieatf lifestyle; it occurs most often in the
poorer countries (Boyle and Levin, 2008; Parkinakt 2001). Further, the rising cancer
incidence has been due to the aging population(@smgarner, 1992). Some studies show
that it is also associated with substance abuse.

A study done by Dikshit et al. (2012) revealed tiaindia, the most common cancer
among the men are of oral cavity, stomach, esomhagud lungs compared to the most
common cancers of cervix, breast and ovaries asvogsen. Cancer causes premature loss

of life and thereby the national economic losslnithia, next to cardio-vascular diseases, that



count 52 percent of NCDs associated mortality a@dp@rcent of mortality statistics, the
cancer comes next; as 25 lakh people are sufférorg it. About 8 lakh cases are added
every year in India and the cancer deaths areyliketise from 7.30 lakh currently to 15 lakh
by year 2030 (Mohan et al., 2011). It means th&ence of cancer is on the rise in India.

An ideal health care system of a region shoulcehihvee characteristics: easy access;
low cost treatment; and quality aspect of seriieder the new policy regime, Indian health
system, where out-of-pocket expenses dominategdyhregressive in nature and iniquitous
in practice (Duggal, 2007). It is charcterised lbpperfect information’ and ‘imperfect
competition’. Incorrect information with the patteabout this disease, treatment cost and
outcomes become a major cause of drain on finanesalurces of patient and their families
(Lanky, 1983). Cancer patient’s families have tcadmstly borrowing or sell off their capital
assets and cut down their important family or doekpenses. Due to the unmanageable
treatment cost, the patients are forced to postpeaement, or do get sub-standard treatment
or leave the treatment in between.

There is also a dearth of studies relating to pifirivate cost and financing of cancer
treatment. This set of problems are further comgdednby the low penetration of health
insurance in India. In rural areas, cancer isna&e a stigma. Therefore, socio-economic
analysis of the cancer affected individuals andrtfeamilies are the need of time. Present
study is targeted to analyze the economic and iahnonsequences of cancer from patient’s
family perspective in Punjab, a province of northerdia.

Methodology and Coverage

The reference period of the study is 2012. Keepingew the main objectives of the
study, Muktsar district of Punjab state has bedected for primary survey. Against World
Health Organization’s point of reference, 80 cana#fected persons amongst one lakh
population, the incidence of cancer is the higheMuktsar district (136.3 per lakh). Further,
four villages, namely, Kotbhai, Bhalaina, Doda a@tannu have been selected. These
villages are well spread across the length anddbineaf Muktsar district (see map). Kotbhai
has been reported to be high cancer deaths vi(aggh, 2008). Bhaliana and Doda have
very high nitrate content in water (Green Peacdgialn Channu has a poor water quality with
presence of chemical constituents (like EC, F, P&, more than the permissible limit. The
sample of the study fairly represents all typesodlogically affected villages. Since, we
have been interested in identifying the cost amarfcial aspect of cancer from patient’s
perspective, the starting point has been the ffiestion of cancer afflicted families for

collection of the data. Our fieldwork covers theirlg cancer patients and those cancer



victims who died in the last eleven years. Firstiselisting of each village and interaction
with chemists, political and social activists helpes in identifying the cancer patients’
families. A structured interview-cum-schedule hagrb used for data collection that covers
demographic, social and economic aspects relatinpd disease. Descriptive statistics and
Likart scaling technique for analysis of data hagrbused. Secondary sources of data are
also used to supplement and strengthen the prasalysis.
Intensive Agriculture and Earlier Empirical Evidence on Cancer

While the success of Green Revolution in Punjab leen well documented and
accepted; but its consequences have recently lmeea ender a considerable global scrutiny.
Issues like the environmental degradation (Conwaa}.£1991), separatist violence in Punjab
(Corsi, 2006), increasing class disparities, agratensions arising out of wealthier farmers
being favoured by the markets, rural-urban migratimss of biodiversity (Shiva 1991),
petering out of productivity (Byerlee, 2006), waissues like water logging, water overuse,
and changes in soil salinity (Gupta and Abrol, 2088ve been raised. The Punjab state is
now suffering from the adverse consequences ofrGRaolution as well. Fears are being
expressed that ‘what happens in Punjab today cbajgben to the rest of the country
tomorrow (Philipose, 1998).

In Punjab, wheat-paddy crop rotation has becomenairthnt cropping pattern along
with wheat-cotton cycle in the South-Western PunjBlee rising crop intensity from 140
percent in 1970-71 to 190 percent in 2010-11 irnd&#he adoption of intensive agricultural
practices that led to rising trend of consumingnaizal fertilizers, pesticides/weedicides and
other chemicals. In fact, the state has been aichéwentered agriculture system. Further,
Punjab’s agriculture sector has undergone sigmfis&ructural changes since the advent of
Green Revolution in the mid-1960s. The traditioagticulture has progressively given way
to the modern and commercial agriculture. The petdn of wheat and rice has increased
many-fold since the mid-1960s. Apart from high giet varieties of wheat and rice, many
other factors like consolidations of land holdingspansion of irrigation facilities, higher use
of agro-chemicals (fertilizers, insecticides/padis, etc.), farm mechanization, power and
road infrastructure, easy access to inputs and ehalpport mechanism for output have
facilitated this process (Chadha, 1986). To meetetver-growing demand for food of other
Indian states, food grains production has beereasad by intensive use of farm inputs like
water, fertilizer, insecticides/pesticides, dtowever, adoption of this strategy has raised
many development related problems on economic, social and environmental fronts. The

effects of intensive chemical based agriculture \@sitble on human health. The adverse



effects of intensive chemical based agriculturenaman health are now clearly visible like
the emergence of many fatal diseases like canagrodmer NCDs has been found in the
specific clusters.

In Punjab, the news about cancer deaths first exdeirglate 1990s when the media
had reported high cancer mortality in a few sehlltages. Village Gyana and Jajjal in
Bathinda district hogged the limelight for beingatcer stricken” villages (Pandherc, 1999).
The state government was initially in a denial madd even stated that ‘there have been no
cancer deaths in Punjab’ in response to a parlitangiquestion (Punjab, 2003). The denial
mode did not last long, and a spate of reportspadications increased the focus on cancer
mortality in Punjab. The state’s own agency, thenj&u Pollution Control Board
commissioned the Post Graduate Institute of MediEducation and Research (PGI),
Chandigarh to study the cancer issue. The studgrtrgpPPCB, 2005) revealed that the
prevalence of confirmed cancer cases was 103 gkrdaople in Talwandi Sabo block and
71 per lakh at Chamkaur Sahib block of Punjab. Amemiological study (Thakur et al.,
2008) on cancer cases reported that cancer deaffewandi Sabo block were greater than
those in Chamkaur Sahib ‘probably due to more dgeesticides, tobacco and alcohol’. A
few other studies showed that in the drinking wategsence of heavy metals such as As, Cd,
Cr, Se, and Hg was generally higher, and residyeesficides such as heptachlor, ethion and
chloropyrifos were also higher in the samples afldng water, vegetables and human blood
in the villages of Talwandi Sabo as compared tagds of Chamkaur Sahib.

Another report by Centre for Science and Environm@SE, 2005) entitled,
“Analysis of Pesticide Residues in Blood SamplesnfVillages in Punjab”, concluded that
out of 28 pesticides analyzed, 15 were detectédbiod samples as well. The Atlas of Cancer
in India (ICMR, 2006) has also reported a spuitancer deaths in Punjab, with incidence in
the Muktsar district growing from 30 cases in 2@61191 in 2002, while it rose from 19
cases to 144 in the Faridkot district during theedime period. These reports, coupled with
media scrutiny and increasing public awareness Imave forced the state government to
announce a series of steps to augment healthtiesito tackle the scourge of cancer. Punjab
Government had also estimated 7738 cancer cas280@ in the whole Punjab; of which
32.29 percent cancer cases were in five distridisktsar, Bhatinda, Barnala, Mansa and
Faridkot (GOP, 2010).

Present Status of Cancer in Punjab
The government survey report (released by Healthidér Madan Mohan Mittal on

28.1.2013) of a statewide cancer awareness andtsgmpased early detection campaign



showed that 33,318 cancer deaths have occurredgdthie last five years, out of which
14,682 were in the Malwa region alone. The sunata reveal that there are 84,453 persons
who have cancer-like symptoms in the state. Theegucovered almost 98 per cent of the
state's population and it has found that the immdeof cancer is higher than national and
international average. When compared to WHQO's pofriiieference — 80 affected persons
among a population of one lakh — Punjab'’s survegaliered that 90 persons in a population
of one lakh were suffering from the cancer. Whilé eople per lakh have died of cancer,
another 318 per lakh are suspected of sufferingn filoe disease. Region-wise, Malwa tops
the list (107.1 per lakh), followed by Doaba (8®dr lakh) and Majha (64.7 per lakh). In
Malwa, district-wise incidence of cancer was thghlesst in Muktsar (136.3 per lakh). Among
Doaba districts, the incidence of cancer was higinelkapurthala (99.1 per lakhTJlie Indian
Express, 2013).
Description of the Study Area

Our primary survey covered four villages of didtiMuktsar. Muktsar district lies in
the South-Western part of Punjab and lies betweenhN_atitude 28 54 20" & 30° 40 20"
and East Longitude 745 ,74 19 and falls in Survey of India Toposheet No.44J & Zt¢
covers an area of 2630 knwhich constitutes 5.19 percent area of Punjab f@eGround
Water Board, 2007). The district is divided intoeth Tehsil sub-divisions, two sub-Tehsils
and four development blocks, namely Kotbhai, LanMbaJout and Muktsar for the purpose
of administrative control. The district shareshtaundary with Faridkot district in the North
and North-East, in North-West and Eastern side \Ww#hozpur district. On the East, it is
bounded by Bathinda district of Punjab, on the Bdayt Hanumangarh district of Rajasthan
and Sirsa district of Haryana state. Physiograpllyicthe area has no river and is covered
extensively by the canal network of Sirhind feedanal to meet the irrigation and drinking
water needs of the people. The area is flat and plad slopes from NE to SW. The climate
of district is dry with sub-humid having grass lagde of vegetation. The district receives an
annual rainfall of 380 mm in 22 rainy days. Abo@ gercent of the annual rainfall occurs
during the monsoon period and 21 percent occursglumon-monsoon period. The district
forms part of Satlej sub-basin and main Indus balhe district has mostly sierozem type of
soil and partly desert soil in its South-WestermtpaThe synoptic view of the district is
presented in Box 1. Box highlights that districtcstton belt characterized by deteriorating
water quality.



Box 1: District Muktsar (Fact Sheet)

Geographical Area 2630 Sqg. Km.
No. of Panchayats/Villages 235
Population (as per 2011 Census) 7,77,493
Land Use (Sqg. Km.)
a) Forest Area 20
b) Net Area Sown 2260
c) Cultivable Area 2210
Area under Principal Crops (Sqg. Km.) Cotton (11 Rige (770); and Wheat (2000)
Irrigation by different sources (Area)
a) Tube Wells 160
b) Canals 2080
c) Other Sources -
Net Irrigated Area 2240
Gross Irrigated Area 4416
Ground Water Quality
a) Presence of chemical constituents more than pabiadanit (e.g. EC, F, As, Fe)
Lambi (3510 us/cm); Giddarbaha (3149 us/cm); andafaala (5.36 )
b) Type of Water: Ca-Mg-HCo3 & Na mixed anions
c) Major Ground Water Problem: Salinity and Water Lingg

The broad parameterization of the sampled housshislchs follows. Out of 136
cancer cases covered by the study, 103 were dedd3Zrare live patients. Caste-wise
distribution of the cancer affected householdshiracterized by almost equal percentage of
Jat and non-Jat families. Occupation-wise distrdmushows that 45.59 percent of the cancer
victims have been engaged in agriculture relatestaipns; 39 percent of them in household
work and the rest in other occupations. Out ofltetéampled cancer victims, 55.88 percent
had a direct exposure to pesticides during théatithe. Only 2.21 percent of cancer cases
have insurance cover; and that too only life insaeaand not the health insurance. Average
length of the cancer ailment has been 1.9 yeatiseirstudy region. Average expenditure per
patient has been Rs. 2.75 lakh, of which aboute&s0gmt has been on hospital admission and
the rest on day care treatment. To meet this expead11.76 per cent of the cancer cases
depended on their own savings; more than 60 peofarancer victims were depended on the
loans from commission agents or landlords at higinfiavorable terms and conditions.

Out of 136 cancer cases, 65 (47.79 percent) wetesnaaad 71 (52.21 percent) are
females. In two villages, namely, Bhalliana and Bbgi, the proportion of females suffering
from cancer was 59.38 percent and 56.67 percepéctsely. In villages Doda and Channo,
the proportion of males was slightly higher; it w88.49 percent and 51.61 percent

respectively.



Box 2: Broad Parameterization of Sampled Cancer Ca&s

Number of cases

a)Dead

b)Live

c)Total Number
Caste-wise Distribution

a)Jat

b)Non-Jat
Occupation

a)Agriculture Related

b)Household Work

¢)Other
Exposure to Pesticides

a)Direct

b)Indirect
Insurance Cover Status

a)lnsured

b)Not Insured

Average Ailment Length

Average per Patient Cost (Rs.)

103 (75.74 percent)
33 (24.26 percent)
136

66 (48.53 percent)
70 (51.47 percent)

62 (45.59 percent)
54 (39.71 percent)
20 (14.70 percent)

73 (55.88 percent)
63 (46.32 percent)

3 (2.21 percent)
133 (97.79 percent)

1.9 Years

2.75 Lakh

Source of Finance:

a)Commission Agent 45 (33.09 percent)

b)Relatives 26 (19.12 percent)
¢)Landlord 38 (27.94 percent)
d)Own Savings 16 (11.76 percent)
e)Other 11 (8.09 percent)

Table 1: Sex-wise Distribution of Cancer Cases ukidar District

Name of Village Male Female Persons
Number Percent Number Percent Numhber Percent
Doda 23 53.49 20 46.51 43 100
Channu 16 51.61 15 48.39 31 100
Bhaliana 13 40.63 19 59.38 32 100
Kot Bhai 13 43.33 17 56.67 30 100
Total 65 47.79 71 52.21 136 100

Source: Primary Survey.

To measure the incidence of cancer at the miarel,|l@umber of cases per thousand
of population is the best approximation. In thespre study area, overall cancer cases per
thousand populations come to be 3.88 (Table 23;5t96 per thousand in the case of village
Channu and 4.78 per thousand in village Bhaliamavillages of high cancer incidence, the
female cancer incidence is also high; it is 6.02theusand in village Channu and 5.93 per
thousand in village Bhaliana. Gender-wise distidoutof cancer cases per thousand of
population is indicative of the fact that it is @.@er thousand for female as against 3.53 per
thousand in case of male population. This impliesjale are more prone to cancer in the

region as compared to male population.



Table 2: Number of Cancer Cases per Thousand afl&ign in the Study Area

Village Male Female Persons
Doda 3.80 3.65 3.73
Channu 5.91 6.02 5.96
Bhaliana 3.72 5.93 4.78
Kot Bhai 2.12 3.10 2.58
Total 3.53 4.26 3.88

Source: Primary Survey.

Cancer, as reported by many studies, has grown fastyin Punjab in the recent
years. To assess the time profile of cancer grawthe region, temporal distribution of the
cancer cases and cancer deaths is the best waleoaporal distribution of cancer cases and
deaths in the study region is presented in TabMear-wise distribution of cancer detection
is not evenly distribution in the last decade. yFercent of the cancer cases were detected
during 2002-2006 and the rest of fifty percent earaases afterwards. For the last few years,
the proportion of cancer cases detected has sligbtie down. On the other hand, out of 103
deceased number of cases studied, about fifty peofehe deaths have occurred in the last
four years. Rest of the fifty percent is spreadr@eyven years; and in the first three years of
study frame, there have been just 10.67 percernheftotal deaths. Hence, the temporal
analysis of cancer cases is indicative of the that more than 50 percent of the cancer
ailment cases detected in the first half of lasiade have been crucial in taking the death toll

of last few years to such an alarming level.

Table 3: Time Profile of Cancer Cases and Deatl&ldy Region

Year of Detection/Death No. of Cancer Cases No. of Cancer Deaths
Number Percent Number Percent
2002 15 11.03 3 2.91
2003 17 12.50 4 3.88
2004 12 8.82 4 3.88
2005 15 11.03 11 10.68
2006 12 8.82 10 9.71
2007 8 5.88 8 7.77
2008 15 11.03 11 10.68
2009 15 11.03 7 6.80
2010 10 7.35 15 14.56
2011 9 6.62 16 15.53
2012 8 5.88 14 13.59
Total 136 100.00 103 100.00

Source: Primary Survey.
It is a commonly held view that exposure to thstiggles has a direct bearing on

occurrence of cancer. Quite often, in the pestiddIlt, the people can be classified on the

basis of exposure into: directly and indirectly espd. Direct exposure is where an



individual has been actively associated with thedtiag, storage and use of the pesticides.
On the other hand, indirect exposure related vietame passive victims of pesticide use. Out
of total cancer cases in the study area (Tabl®&358 percent belonged to direct exposure
category and the rest (46.32 percent) fell in ictirexposure category. High proportion of
brain (100 percent), blood (63.16 percent), live0.88), throat (64.71 percent) and other
(60.00 percent) types of cancer cases are prevaletite ‘direct exposure to pesticides’

category. It shows that all brain related cancesesabelonged to the individuals directly
exposed to pesticides. On the other hand, mogteofeamale patients with the breast, uterus
and food-pipe related cancers belonged to ther&atiexposure’ category. This shows that
direct exposure to pesticide handling, storage wsalleads to a specific type of cancer like

that of brain, blood, liver and throat.

Fig 1: Time Graph of Number of Cancer Deaths in Stdy Region
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Table 4: Cancer Site-wise and Type of Exposure-Wisaysis of Cancer Cases

Cancer Site Direct Exposure to Pesticides Indirect ExposurBésticides Total Number of Cases
Number Percent Number Percent

Blood 12 63.16 7 36.84 19
Breast 7 28.00 18 72.00 25
Liver 32 60.38 21 39.62 53
Throat 11 64.71 6 35.29 17
Uterus 2 28.57 5 71.43 7
Food Pipe 2 33.33 4 66.67 6
Brain 4 100.00 0 0.00 4
Other 3 60.00 2 40.00 5
Total 73 53.68 63 46.32 136

Source: Primary Survey.



Village-wise and cancer-site wise distribution ages in the study region is presented
in Table 5 and Figure 2. In the study area, thecearof liver is the most dominant
component; it constitutes 38.97 percent of cages. fbllowed by the breast cancer (18.38
percent) and blood cancer (13.97 percent). Spatiatribution of cancer cases at
disaggregation of four studied villages shows sataging results. In village Doda (44.19
percent) and Channu (51.61 percent), liver canasex have the larger proportion. Village-
wise analysis of cancer cases shows that in val&msda Bhaliana and Channu, the top most
cancer is the liver, followed by breast and bloadcaer. In village Kot Bhai, it is liver cancer,
followed by breast and throat cancer. In villagea@u, the liver cancer alone constitutes
51.61 percent of the total cases. Some of theetarare region specific, for example, food
pipe cancer is prevalent in Bhaliana and Dodanbeancer is prevalent in village Doda only.
Half of the throat cancer cases are in village Bb@i only. Different types of cancer

occurrence have a spatial specificity.

Table 5: Village-wise and Cancer Site-wise Disttifnu of Cancer Cases

: Village
Cancer Site Doda Bhaliana Kot Bhai Channu Total
Blood 6 6 2 5 19
(13.95) (18.75) (6.67) (16.13) (13.97)
Breast 6 6 9 4 25
(13.95) (18.75) (30.00) (12.90) (18.38)
Liver 19 8 10 16 53
(44.19) (25.00) (33.33) (51.61) (38.97)
Throat 4 2 8 3 L7
(9.30) (6.25) (26.67) (9.68) (12.50)
Uterus 1 3 0 3 !
(2.33) (9.38) (0.00) (9.68) (5.15)
Food Pipe 1 5 0 0 6
(2.33) (15.63) (0.00) (0.00) (4.41)
Brain 4 0 0 0 4
(9.30) (0.00) (0.00) (0.00) (2.94)
Other 2 2 1 0 5
(4.65) (6.25) (3.33) (0.00) (3.68)
Total 43 32 30 31 136
(100.00) (100.00) (100.00) (100.00) (100.00)

Source: Primary Survey.

Besides bearing pain and social costs, financieddn of cancer diseases is measured
by the economic costs which include all resoureggiired/used to provide/get a service and
the value of foregone opportunities. Theoreticalgpnomic cost of cancer care and control
includes wide range of costs: expenditures on sgekancer care services; costs associated
with time and effort spent by the patients andrtfanilies; and cost of lost productivity due
to cancer related disability or earlier death. @areost is a function of income level, social

status, and cultural factors. A typical cancer aogtle consisting of screening, diagnosis,



staging, therapy and follow up costs approximakty 2.5 lakh to 3.5 lakh in India. In our
study area, the average cost per patient (Tabte Ghe diagnosis, admission, treatment and
follow up comes out to be Rs 2.75 lakh. There pedial variations in this average cost. It is
Rs. 3.33 lakh in village Doda; Rs. 2.42 lakh in Brea; Rs. 2.77 lakh in Kot Bhai and Rs.
2.26 lakh in village Channu.

Fig 2: Cancer Site-wises Distribution of Cancer Cges in Study Villages
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Table 6: Average Cost of Cancer Treatment in DéffeiStudy Villages
Village/Area Doda Bhaliana Kot Bhai Channu Totahfie
| Expenditure per Person (Rs. Lakh) 3.33 2.42 2.77 26 2. 2.75

Source: Primary Survey.

These spatial variations in average cost are atihmof type of cancer, length of
ailment and paying capacity or income status ofgagent. Cancer site-wise and average
ailment length-wise distribution of average cosprissented in Table 7. For total sample, the
average cost of cancer treatment is Rs. 2.75 |lakhaaerage ailment length is 1.9 years.
Average cost of cancer treatment is more than R8 [akh for brain cancer; it is Rs. 3.25
lakh for food pipe cancer. It is nearly Rs. 3 ld&h blood and breast cancer. It is as low as
Rs. 1.79 lakh for cancer of uterus and Rs. 2.00 lmk other type of cancers. Average
ailment length is also different for different typécancers. It is just 1.1 year for brain, and
3.5 years for food pipe cancer. Karl Pearson’s etation coefficient between average
ailment length and average cost of cancer treatmsegusitive and statistically significant at
1 percent level of significanck.shows that the average cost of cancer treatimentunction
of length of ailment.



Table 7: Cancer Site-wise Analysis of Average Aifineength and Average Cost of Cancer

Treatment
Cancer Site _ Average Cost of Cancer Treatment
Average Ailment Length (Years (Rs. Lakh)

Blood 2.1 3.03
Breast 2.5 3.11
Liver 1.5 2.67
Throat 1.9 2.31
Uterus 1.7 1.79
Food Pipe 3.5 3.25
Brain 1.1 3.93
Other 2.9 2.00

Total 1.9 2.75

Correlation between length of ailment and costeditment: r = 0.230 (d.f.=134), Significant at
p=0.01

Source: Primary Survey.

Per patient cost of Rs 2.75 lakh during mean aitrpeniod of 1.9 years is not a small
amount, keeping in view the average level of incame living standards of the study region.
Due to meager in-hand savings, to meet this unpldueventuality, the cancer victim families
have to depend on outside sources of finance (T@bleor meeting the treatment cost, on an
average, each cancer suffering family has to agranfinance of Rs. 2.48 lakh. There is no
major difference between the finance arranged falenand female patients. At aggregate
level, commission agents and own savings are acsalfrfinance to the tune of more than
Rs. 3.00 lakh. Further, quantum of finance (RsO 3a&h) from the commission agents is the
same irrespective of the gender. Average amoufihafce from relatives is Rs 2.32 lakh for
male and 1.69 lakh for female. On the other haneliage amount of finance from landlord is
Rs 1.48 lakh for male and 2.08 lakh for female f@ént sources of finance are not evenly
available with respect to the gender. For cancteistamilies, support of commission agent
finance is available irrespective of gender. Ondtieer hand average financial support from
relatives is higher for male than female patietits; landlord’s financial support is more for
the female patient than the male.

Table 8: Source of Finance Per Patient (Rs. lakh)

: Amount of Finance per Cancer Patient (Rs. Lakh)
Source of Finance
Male Female Persons
Commission Agents 3.03 2.98 3.01
Relatives 2.32 1.69 2.03
Landlords 1.48 2.08 1.73
Own Savings 2.90 3.34 3.26
Others 3.20 3.33 2.88
Total 2.37 2.59 2.48

~Source: Primary Survey.



Further, disaggregate analysis of the sourcesmah€e (Table 9) is indicative of the
fact that commission agents meet the needs of 3&0%nt and landlords meet the needs of
27.94 percent of the cancer affecting families. sTlabout 61 percent of the families depend
on the commission agents and landlords for theiarfcial requirement for the cancer
treatment. Income based disaggregation of sourdmafice depicts that the landlords are
the significant source of finance for low incomewgp, and the commission agents are the
significant source of finance for the middle andghhincome groups. Relatives, as a source of
finance for cancer treatment, is found in the lloamd middle income group respectively; it
is insignificant in the case of high income groupo, the sources of finance are not evenly
available to all the families suffering from candésease.

Table 9: Source of Finance by Income Group

Income Comm. Agenst Relatives Landlords Own Savings Others
Group N % N % N % N % N %
Low 1 2.86 12 | 3429 20 | 57.14] - - 2 5.71
Medium 26 40.00 13 | 20.00] 16 | 24.62] 7 10.77] 3 4.62
High 18 50.00 1 2.78 2 5.56 9 25.00 6 16.67
Total 45 33.09 26 | 19.12] 38 | 27.94] 16 | 11.76] 11 8.09

Source: Primary Survey

It is a proven fact in health economics that therage cost of an ailment is a function
of income level of a family. Table 10 presentsrage annual family income in relation to
average cost of cancer treatment in the study &®already mentioned, for the total sample,
the average cost of cancer treatment is Rs. 2Kib [Bhe average annual family income of
sampled households is Rs. 2.30 lakh. For low incgroap, average income is Rs. 0.36 lakh
compared to average cost of treatment Rs. 1.61 Iakh middle income group, average
income is Rs. 1.29 lakh against average treatewsitof Rs. 2.71 lakh; and for high income
group, average income is equal to Rs. 6.01 lakkl) arerage cost is Rs. 2.75 lakh. The
correlation between family income and average obsteatment is positive and statistically
significant at 1 percent level. Thus the cost eatment is a function of the paying capacity
of the family. For low income group, the cost ohcar treatment is equivalent to four and a
half years income; for middle income group, it iye€ars’ income and for the high income
group, it is just a two-third of one year’s inconsm, the worst hit by cancer is the low and

the middle income group patients respectively.



Table 10: Relationship between Average Income aret#ge Cost across Cancer Families

Income (Rs Avergge Annual Average Cost of Gap of Trgatment Cost
Income Level lakh) ' Family Income Cancer Treatment | and Family Members

(Rs. Lakh) (Rs. Lakh) (Rs. Lakh)

Low Upto 0.4 0.36 1.61 -1.15
Medium 0.4t03.0 1.29 2.71 -1.42

High Above 3.0 6.01 3.92 +2.09

Total - 2.30 2.75 -0.45

| Correlation Between Income and Expenditure: 0r330 (d.f. =134), Significant at p=0.01

Source: Primary Survey.

To meet the financial cost and repay the finandeddt, the households suffering from
cancer have to cut down their essential expendifuhat in turn affect their quality of life
and capacity to earn income. Quality of life ifeafed, if one has to sacrifice one/more of
the essential components of quality of life: foaththing, housing, education, health and
social ceremonies. For each aspect of qualityfef & five-point Likert scale method has
been used to arrive at the weighted average s8W&S] using -2, -1, 0, 1 and 2 as the
weights. The rank based on WAS giving the directbeful magnitude of the effect. An
important finding which emerges from the analysaasddl upon quality of life shows that the
cancer suffering households cut expenditure orbsc needs. On the total sample level,
due to cancer, in terms of expenditure cut, thelfisoaffected at the first, followed by the
health, and clothing, respectively (Table 11). leov income group, the order of effect is in
terms of reduced expenditure is the food, educatr@hclothing. For middle income group, it
is in the order of food, clothing and health. Fghthincome group, it is the health, education
and social ceremonies in order of importance. meeting the cost of cancer treatment,
lower income group and middle income group cut doleir expenditure on even the food;
what to talk about health and education. Evenhédase of higher income group, the health
becomes the first victim. In general, the basicredgents of human capital, the food,
education and health have been seriously hit incdrecer victim families. To save these
families and their functionalities, an economiclgage not only for treatment, but also for the
food, education and family health is suggested.

Table 11: Effect on Quality of Life by Expenditutait due to Cancer Treatment

Income-wise Weighted Average Score (WAS) and Ranks
Expenditure Cut on Low Medium High Total

WAS Rank WAS Rank WAS Rank WAS Rank

Food 1.31 1 1.11 1 0.19 6 0.92 1
Clothing 1.23 3 1.06 2 0.26 4 0.89 3
Housing 1.03 5 0.82 5 0.25 5 0.73 5
Education 1.26 2 0.89 4 0.47 2 0.88 4
Health 1.11 4 0.91 3 0.69 1 0.90 2
| Social Ceremonies 0.69 6 0.55 6 0.4p 3 0.5 4

Source: Primary Survey.



In addition to the expenditure-cut, various othargmeters of quality of life are also
affected at large due to the heavy cost of caneatrhent (Table 12). At aggregate level,
high cancer cost has led to financial stress, ¥al by low human resource utility and high
anxiety. In the lower income group, the heavy ailmeost has led to decline in child and
elderly care. In the middle income group, it letmi$ow human resource utility, followed by
decline in child and elderly care. In high incogreup, it leads to low human resource utility
and the depression. Thus, in addition to finansiedss, first victim of heavy cancer cost is
earning capability of the family followed by decsed care of children and elderly.

Table 12: Effect on Quality of Life due to Cancer

Allment Lead to Income Bracket Wejghted Average Spore (WAS) andkBa
Low Medium High All
Depression/Anxiety 1.20 4 1.18 3 1.00 3 1.14 3
Decreased HR Utility 1.17 5 1.26 2 0.98 4 1.15 2
Counseling 0.34 8 0.41 7 0.27 7 0.34 8
Social Alienation 0.40 7 0.58 6 0.3¢ 6 0.4p 6
Decreased Child Care 1.37 P 1.03 5 0.92 5 1,09 4
Decreased Elderly Care 1.26 3 1.04 4 1.01 2 1/08 5
Relatives Distanced 0.49 & 0.40 8 0.19 8 0.87 v
Financial Stress 1.60 1 1.60 1 1.28 1 1.51 L
Shift to Cheap Treatment -1.11 } -0.78 9 -0.92 9 .900 9
| Left Treatment in Between -1.14 10 -082 1( 067 0 1 -094 10

Source: Primary Survey.
Table 13: District-wise Cases of Cancer Assistammer Mukh Mantri Punjab Cancer Raahat Kosh
(ason 31.12.2012)

Sr District Number of Number of Cases| Total Amount Amount

No Applications Sanctioned (Rs.) per Case

1 Amritsar 593 593 72602137 122,432
2 Barnala 194 194 18597349 95,863
3 Bathinda 509 509 53102176 104,326
4 Fatehgarh Sahib 90 90 10175650 113,063
5 Faridkot 266 266 27436654 103,145
6 Ferozepur 443 443 42006828 94,824
7 Gurdaspur 509 509 66589706 130,825
8 Hoshiarpur 237 237 22946942 96,823
9 Jalandhar 395 395 52301590 132,409
10 | Kapurthala 145 145 17107604 117,983
11 | Ludhiana 622 622 61504134 98,881
12 | Mansa 232 232 22107940 95,293
13 | Moga 288 288 28971501 100,595
14 | Muktsar 265 265 27211448 102,68p
15 | Patiala 290 290 32203301 111,046
16 | Pathankot 6 6 772600 128,767
17 | Roopnagar 56 56 4047860 72,283
18 | SBS Nagar 89 89 8638092 97,057
19 | SAS Nagar (Mohali) 54 54 6136800 113,644
20 | Sangrur 412 412 41364042 100,398
21 | Tarn Taran 332 332 33560809 101,087

Total 6027 6027 649385163 107,746

Source: Punjab Government Website.



Further, at the disaggregate level; the analysisaied that 47 percent of the families,
after starting costly treatment of the cancer pasieshifted to a cheaper treatment. Similarly,
45 percent of cancer families left the treatmerttetween and took the patient to their home
in a state of hopelessness. Most such cases belaagbe low and middle income groups.
This is precisely because of the reason that extephigh income group, the gap between
the cost of treatment and the averaging annuahiecof the household is very high. In the
case of low income groups, fund raising capacitg@aapared to the cancer treatment cost is
low. Thus, the cancer suffering households arélerta receive quality treatment.

State Policy Initiatives

There have been various state initiatives for tteegntion, diagnosis and treatment of
cancer disease in Punjab (Box 3). But still, mdghe initiatives are yet at design level and
their implementation needs a big push in term&sburces and awareness of the masses. The
status report of cancer assistance under Mukh Mauntijab Cancer Raahat Kosh (Table 13)
is indicative of the fact that during the referemeriod, only 6027 cancer patients have
availed of this assistance which is a too low fegur one compares with the actual number of
live cancer patients in the state. The average atrthat was sanctioned for a cancer patient
comes to be only Rs. 1.07 lakh; in Roopnagar disitiis merely Rs. 0.72 lakh.

The process for taking state assistance, termeéedasus and time consuming, is as
follows: (a) submission of application with residerproof, cancer test report and estimates
of treatment cost from the hospital; (b) approvanf the Govt. Medical College and
Hospital Level Committee (Amritsar, Faridkot, GMGEhandigarh, PGIMER Chandigrah);
and (c) a final sanction from the government, Chhister of Punjab. Existing rules
regarding delivering grants to afflicting canceti@ats are quite loose and create hurdles in
reaching grants to the patients. Therefore, mdsthe applicants seeking grants face
rejection. In some cases, delay in sanction ostssie is more than six months. As per the
respondents, government relief of 1.5 lakh comesr af long chain of formalities, while the
treatment cannot wait for a long time. As per ttatesgovernment's guidelines, a patient will
be given money for the treatment after the datgaofction and not during the time period of
treatment during which the case was sent for agrdastead of sanctioning money for
treatment, it should provide free hospital admisssamd medicines to the cancer patients.
Further, free education should be given to thengvichildren where the bread winner
becomes victim of cancer (ill or dead).



Box 3: State Initiative for Prevention, Diagnosis ad Treatment in Punjab

Cancer Prevention
1. Testing of heavy metals in drinking water hasn started in the State Public Health Lab.
2. State Government has started installing Rev@smnosis Systems (RO) in various villages
of districts.
3. Health education activities are undertakemafxe people aware about the causes,
signs/symptoms and prevention of cancer.
4. Steps have been undertaken to control exeesse of pesticides/insecticides.
Diagnosis of Cancer
1. Mammography units have been established at Bbgpital, Bathinda, Patiala, Jalandhg
and Hoshiarpur.
2. Punjab Government had signed a MoU with the Ni&dXxo Cancer Trust’' to spread
cancer awareness.
3. Cancer Registry has been started:
a) Population Based Cancer Registry (PBCR): it has Is&&rted and it is collecting data
of cancer patients and located at Govt. Medicalegel Patiala.

b) Hospital Based Cancer Registry (HBCR): It has lstarted at the PGI, Chandigarh &
is collecting the cancer data.
Free/Cheap Treatment of Cancer

1. Financial assistance under State lliness Rurdigh Punjab Nirogi Society is provided {o
cancer patients along with other life threateniisgases belonging to BPL families.

2.  Mukh Mantri Punjab Cancer Raahat Kosh Socidiynder this scheme, 50.00 crores ha|
been made available by the Govt. of Punjab forttmeat of all cancer patients except th
Govt. employees and those having health insuraoer cAn amount of up to 1.50 lakhs
is made available for treatment of every cancdepat

3. School children suffering from cancer are pied free treatment by Health Deptt.

4. Brachytherapy is a type of radiation therapwimch radiation source is used in a focused
manner/beam to treat localized cancer. Brachytlyaraxhine has been installed at
Government Medical College & Hospital, Patiala.

5. Radiotherapy machine & Cobalt Unit has beertestaat Sri Guru Gobind Singh Medical
College, Faridkot.

6. Cobalt Source for the treatment of cancer pttibas been installed at Sri Guru Ram Das
Institute of Medical Sciences & Research Centrerifsar.

7. Regional Cancer Centre at the PGI has beerectenhto all district hospitals of Punjab
via Tele-Medicine facility.

8. Free travel facility in Punjab Roadways & PRB@ses is provided to the cancer patients
for availing treatment.

9. State government has executed an agreemenmaitiHealth Care to set up Super
Specialty Hospital for Cancer & Trauma Care inphemises of Civil Hospital SAS
Nagar (Mohali) and setting up of Super Specialtpcea & Cardiac Hospital in the
premises of Civil Hospital, Bathinda. These hodpitaie now fully functional.

10. National Program for Prevention and ContraCafcer, Diabetes, Cardiovascular
diseases & Stroke (NPCDCS) has also taken caranafecs.

11. Cancer Hospital at Bhatinda is being set up am investment of Rs.60 Crore by
BFUHS, Tenders floated for construction.

=

AR

Source: Government of Punjab (2013), accessedasoh 2013.



Summary and Conclusions:

The major findings that emerged from the analgsésas follows:

Punjab, the leader of the green revolution siheemid-1960s, is now suffering from
the adverse consequences of it as well. The hatftients, alarmingly on the rise, are being
getting closely identified with indiscriminate usé agro-chemical in agriculture; and the
cancer is one of them.

Recent government survey report on cancer in Bufjeleased on 28.01.2013),
covering 98 percent of population, showed that B3,8ancer deaths have occurred during
the last five years, out of which 14,682 were ia ihalwa region alone. The survey data also
reveals that there are 84,453 persons in the sthte have cancer-like symptoms — an
alarming situation.

Against WHO'’s estimates—80 cancer affected pergmrsone lakh populatio —
Punjab's survey reported 90 persons per one laghlgiion were suffering from cancer. On
the basis of cancer incidence region-wise, Malwa (1 per lakh) tops the list, followed by
Doaba (88.1 per lakh) and Majha (64.7 per lakhMaiwa, district-wise incidence of cancer
was the highest in Muktsar (136.3 per lakh).

This study covers four villages of Muktsar digtriDoda, Bhalaina, Kotbhai, and
Channu and collected data from 136 cancer caseshioch 103 were dead and 33 are live
patients. Occupation-wise distribution shows tHab8 percent cancer victims were engaged
in agriculture related operations; 39.71 percenhausehold work and the rest in other
occupations. Further, 55.88 percent of sampled eranctims had a direct exposure to
pesticides during their lifetime. Only 2.21 percefitthe total cancer cases had only life
insurance cover and not the health insurance.

Average length of the cancer ailment has beeny&as in the study region. And,
average cost per patient on diagnosis, admissieatnient and follow up comes out to be Rs
2.75 lakh. There are spatial variations in thisrage cost. Average cost of cancer treatment
is a function of length of ailment. Gender-wisetdosition of cancer cases indicates that the
females (4.26 per thousand) are more prone to candbe region as compared to males
(3.53 per thousand). Temporal analysis of cancee<s indicative of the fact that more than
50 percent of the cancer ailment cases detectix ifirst-half of last decade.

Direct exposure to pesticide handling, storage asel leads to a specific type of
cancer like that of brain, blood, liver and thraatoss sampled villages.

Income based disaggregation of source of finareg@cts that commission agents

emerge as the most significant source of financéofw income group and landlords for the



middle and high income groups. Relatives, as acgoaf finance for cancer treatment, are
found in the lower and middle income group in ordemrmportance; it is insignificant in the
case of high income group. For cancer victim fagsilisupport of commission agents to
finance treatment cost is available irrespectivegehder. On the other hand, average
financial support from relatives is higher for mé#han that of female patients; the landlord’s
financial support is more for the female patiehtntthe males.

Cost of treatment is a function of the paying cayeof the family. For low income
group, cost of cancer treatment is equivalent to Bnd a half years income; for the middle
income group, it is 2 years income and for the higlome group, it is just a two-third of one
year’s income. So, the worst hit by cancer is thve &nd the middle income group in order.
In general, basic ingredients of human capitalodfoceducation and health - have seriously
been hit across the cancer victim families. Thissdar an economic package not only for
treatment, but also for the food and family health.

Lastly, at disaggregate level; the database redetilat 47 percent of the families,
after taking costly treatment shifted to a cheajpeatment. Similarly, 45 percent of the
families left the treatment in between and tookirth@atient to home in a state of
hopelessness. Most of such cases belonged tovihenid middle income group.

Policy Implications

The size and scale of cancer problem analyzed abaN® for developing a viable
state supported system. It is a high time to dgvalgystem that combines public and private
efforts, not only to finance cancer treatment dab do bring the families out of perpetual
distress in the long run. In this regard, followiage the broad policy implications that
emerges from the study:

« For prevention of cancer, first and the foremos{psthat needs to be taken is to
regulate the intensive and uncontrolled use of lgeadro-chemicals (fertilizers,
insecticides/pesticides, etc.). If need be, sonmsioh agro-chemicals may be banned.

 Masses need to be educated regarding the storageljirig and use of fertilizers and
chemicals. This should include first aid in the ecad accidents caused due to
mishandling of such chemicals.

» Early detection is essential to reduce the burddreatment costs. Create awareness
among people to identify causes and signs for elaigction of cancer.

* Ensure safe drinking water to the masses in théome@m order to ensure the

prevention of cancer to some extent.



« Diagnostic facilities at affordable cost should grevided, at least, one government
hospital in each district and that too at bloclkelev

» Cancer treatment facilities need to be strength@méte public hospitals.

» Procedure to avail cancer related economic asssténom the state needs to be
simplified. It is thus suggested that direct paginmay be made to the patient
through banks.

« Expenditure incurred by cancer suffering househeédfes by the type of cancer and
length of the treatment. It is, therefore, sugggsthat the state government’s
financial assistance should be variable or flexddeper the level of income, type of
cancer and expected length of the treatment.

« Cancer related state assistance needs to be edtemdever even dead cases, so that
the family can support the food, education andtheahre needs of living family
members.

To sum up, different types of cancer in the regaoa being identified in particular
geographical clusters. Against the average costoter treatment of Rs. 2.75 lakh, average
family income at aggregate level is just Rs. 2&hl And, average length of cancer ailment
is 1.9 years. In the absence of health insuranstersly and meager own savings, cancer
victim families have to depend on outside sourdefinance. Huge treatment cost borne by
the cancer victims’ families reduces their expameiton food items, care of children and
elderly. State government support to cancer victismgsufficient, untimely and involves
procedures cumbersome. There is high time to desigimancial support system for the
cancer victim families that covers not only canteatment but also their basic needs,
capabilities and functionalities by providing adaliial financial assistance for looking after

the food, health and educational needs of distdefssrilies.
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