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Summary

Background: Cancer mortality has doubled in India, a lower and middle-income country, from
1990 to 2016, depicting the ever-increasing burden of non-communicable disease. Karnataka,
situated in the south of India, is one of the states with a rich medical college and hospital milieu.
We present the status of cancer care across the state from the data collected by the investiga-
tors through public registries and personal communication to the concerned units to know the
distribution of various services across the districts and give probable directives to improve on
the present situation with emphasis on radiation therapy. This study may be taken as a bird’s
eye view of the situation across the country and form a basis based on which future planning of
services and areas to emphasize on, may be considered. Purpose: The establishment of a radia-
tion therapy center holds the key to the establishment of comprehensive cancer care centers.
The existing situation of such centers and the need and scope for inclusion and expansion of
cancer units is presented in this article.
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Souhrn

Vychodiska: Umrtnost na nddorova onemocnéni se v Indii, ktera patfi k zemim s nizkym a stied-
nim pfijmem, v letech 1990-2016 zdvojnasobila, coz znadi stale rostouci zatéZ nepfenosnymi
chorobami. Stat Karnataka na jihu Indie je jednou z oblasti s vysokym poctem Iékarskych fakult
a nemocnic. V ¢lanku prezentujeme stav onkologické péce v tomto statu, a to na zdkladé dat
shromazdénych z vefejnych registrl a dat z osobni komunikace se zainteresovanymi stranami.
Cilem bylo ziskat prehled o rozlozeni rliznych typd onkologické péce v jednotlivych regionech
a poskytnout smérnice, které pravdépodobné povedou ke zlepseni situace, predevsim v oblasti
radioterapie. Tato studie mUze byt brana jako letmy pohled na situaci v zemi a jako zéklad pro
budouci pldnovani onkologické péce v rliznych oblastech. Cil: Pro zalozeni centra komplexni
onkologické péce je klicové zfidit centrum radioterapie. V tomto ¢lanku je popséna soucasna
situace téchto center a potieba i rozsah zavedeni a rozsitovani jednotek onkologické péce.
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Introduction

Cancer has received considerable atten-
tion in the Western countries since there
has been a paradigm shift in prevalence
of communicable to non-communica-
ble diseases and the consequent shift
of focus to the latter. Although rela-
tively less prominent, cancer has been
an increasing area of concern in lower-
and middle-income countries (LMICs) as
well. The LMICs follow the pattern of the
high-income countries both in terms of
disease incidence and treatment. Hence
it is likely that the health behavior seen
in the western population is going to
soon reflect in the LMICs along with its
deleterious effects [1].

India is battling an ever-increasing bur-
den of cancer cases. Annual incidence of
cancer in India is 115.6 per 100,000 peo-
ple; however, this statistic is highly un-
derreported. The incidence is expected
to rise to 254 per 100,000 people by
2030. It is the second and fourth lead-
ing cause of adult deaths, respectively, in
urban and rural India [2] with 1.16 million
new cancer cases and 0.78 million cancer
related deaths reported in 2018 [3]. Can-
cer mortality in India has doubled from
1990 to 2016 with a dramatic increase
in cancer incidence and trailing public
health care facilities [4]. The existing fa-
cilities are over-stretched and fall short
of resources resulting in private facilities
having mushroomed to cater to the de-
mands. However, with poor coverage of
health insurance many cancer patients
find affordability at private hospitals
a hindrance to seeking timely care.

Cancer care in the state of Karnataka
is a prime example of the above predic-
ament. According to 2011 census, the
total population of the state is 61.1 mil-
lion. In terms of population, the state
ranks ninth in the country. For the sake of
administration, the state is divided into
30 districts. There are 27,066 revenue
villages and 2,127 and inhabited settle-
ments in the state. Bengaluru urban dis-
trict alone accounts for 15.69% of total
population of the state. It is followed by
Belgavi (7.82%), Mysuru (4.90%), Tumak-
uru (4.39 %), Kalburgi (4.2%) and Bal-
lari (4.14%). Only Kodugu and Bengal-
uru rural districts have a population of
less than 1 million and all others have

more than 1 million. The state has one
public comprehensive cancer care facil-
ity in the capital city of Bengaluru. Fur-
thermore, Karnataka has 26 cities across
14 districts, and nearly 50% of cancer
care centers are concentrated around
the capital, requiring most patients to
travel over 8 hours to access care. The
lack of easy access to care results in pa-
tients delaying seeking help. The cause
specific mortality due to cancer in Kar-
nataka is over 65% [5].

Cancer care is a complex inter play
of multiple clinical specialties such as
medical, surgical and radiation oncol-
ogy and trained para-clinical support-
ive branches such as pathology, radio-
diagnosis, biochemistry, cytology etc. As
a result of the complexity of the estab-
lishment, there is a tendency for com-
prehensive cancer care centers to be
concentrated in urban areas because of
which the rural population has to travel
long distances to avail the specialized
care which should ideally be available to
them at every district.

Radiation therapy is a critical compo-
nent in cancer care with approximately
50% of cancer patients requiring it at
some point in their treatment [6]. The
Global Task Force for Radiotherapy in
Cancer Control has estimated that about
50% of patients with indications for ra-
diotherapy do not have access to it in
LMICs [7]. With the growing burden of
cancer, there will be an increased de-
mand for radiotherapy services which is
largely unmet in India. The National Can-
cer Control Programme has published
guidelines and encouraged new as well
as existing colleges to upgrade or create
oncology wings to resolve these issues.
The costs involved in establishing a ra-
diation therapy unit usually determines
the feasibility of establishing a compre-
hensive cancer centre. Although Karna-
taka is one of the states in India with a ro-
bust medical college milieu with 60 out
of 542 colleges in the country situated
in Karnataka alone (MClindia.org), the
focus on oncology has been rather low.

The annual incidence of cancers in
Karnataka is estimated to be 87,303 in
2021 according to population-based
cancer registry. Bangalore urban ranked
first with 19.5% (base institute) followed

with Belgaum (7.53%), Mysore (4.76%),
Bellary (4.4%) and Kalburgi (4.2%). The
remaining 25 districts constituted 60%
of the incidence. Considering this, there
are no clear recommendations for the
number of oncology units required per
population of cancer patients in the In-
dian scenario.This article is an attempt to
throw light on this topic and report the
present cancer care ecosystem in Karna-
taka with reference to the need and the
availability of resources and compare
them with the global counterparts.

Aims and objectives
The primary aim of this study was to es-
timate the actual need of oncology ser-
vices, specifically radiation therapy in
the various districts of Karnataka.
Although the distribution of oncology
services seems to be adequate in num-
ber, many patients travel to the com-
prehensive cancer care centre in the
capital city of Bengaluru to seek proper
care. The purpose of this study is to see
whether there is an unmet need for es-
tablishing radiation therapy units and
to identify the geographical areas which
would benefit from such establishments.

Data collection and methodology
Definitions of oncology services
Radiation oncology service: Defined as
any set-up equipped with delivering tele-
therapy treatment under the purview of
a qualified radiation oncologist and a ra-
diation safety officer, either by teleco-
balt or linear accelerator. The availability
of brachytherapy was noted but not in-
cluded as a compulsory requirement.

Medical oncology service: Defined as
a hospital or clinic with a qualified medi-
cal oncologist having completed a three-
year super-specialty Doctor of Medicine
degree or Diplomate of National Board
(DNB) in medical oncology recognized
by the Medical Council of India. The re-
quirement of an intensive care unit and
a bone marrow transplant unit were
noted but not included as a compulsory
requirement. Centers which had a prac-
ticing surgical oncologist/ radiation on-
cologist delivering chemotherapy were
also included.

Surgical oncology service: Defined as
a hospital or a unit with an operating
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Tab. 1. Demographics of cancer patient distribution across the state of Karnataka.
District Male Female Total Male cancer Female cancer Total cancer Total cancer
population  population population incidence incidence incidence incidence
in 2021 in 2021 in 2021 2021 2021 2021 predicted
2025
Karnataka 36,507,309 35,497,628 72,004,937 37,749 49,555 87,303 90,516
Bangalore-Urban 7,418,844 6,754,336 14,173,180 7,671 9,429 17,100 19,330
Belgaum 2,741,656 2,681,505 5,423,161 2,835 3,743 6,578 6,895
Mysore 1,709,750 1,711,635 3,421,385 1,768 2,389 4,157 4,330
Bellary 1,592,986 1,573,653 3,166,639 1,647 2,197 3,844 4,020
Gulbarga 1,538,564 1,487,547 3,026,111 1,591 2,077 3,667 3,901
Tumkur 1,402,816 1,393,711 2,796,527 1,451 1,946 3,396 3,425
Bijapur 1,337,629 1,282,642 262,0271 1,383 1,791 3,174 3,400
Dakshina Kannada 1,173,538 1,195,547 2,369,085 1,213 1,669 2,882 2,887
Raichur 1,109,603 1,109,206 2,218,809 1,147 1,548 2,696 2,845
Bagalkote 1,091,761 1,080,288 2,172,049 1,129 1,508 2,637 2,761
Davanagere 1,068,633 1,052,024 2,120,657 1,105 1,469 2,574 2,652
Dharwad 1,072,296 1,057,442 2,129,738 1,109 1,476 2,585 2,719
Mandya 931,771 924,664 1,856,435 963 1,291 2,254 2,272
Bidar 985,417 942,411 1,927,828 1,019 1,316 2,335 2,451
Shimoga 932,092 944,818 1,876,910 964 1,319 2,283 2,335
Hassan 919,770 928,569 1,848,339 951 1,296 2,247 2,254
Chitradurga 917,687 90,233 1,007,920 949 126 1,075 2,281
Haveri 907,496 87,0531 1,778,027 938 1,215 2,154 2,242
Kolar 867,429 846,988 1,714,417 897 1,182 2,079 2,155
Koppal 815,617 802,824 1,618,441 843 1,121 1,964 2,075
Uttara Kannada 770,426 754,918 1,525,344 797 1,054 1,850 1,897
Yadgir 725,713 716,355 1,442,068 750 1,000 1,750 1,880
Chikkaballapura 698,638 678,904 1,377,542 722 948 1,670 1,721
Udupi 642,985 684,133 1,327,118 665 955 1,620 1,549
Chikmagalur 560,726 575,798 1,136,524 580 804 1,384 1,377
Gadag 587,515 580,291 1,167,806 607 810 1,418 1,467
Ramanagara 577,015 570,719 1,147,734 597 797 1,393 1,409
Bangalore Rural 595,055 563,682 1,158,737 615 787 1,402 1,474
Chamarajanagara 539,153 543,390 1,082,543 557 759 1,316 1,340
Kodagu 274,729 286,765 561,494 284 400 684 684

qualified surgeon holding a Master of
Chirurgiae (MCh) or DNB degree in surgi-
cal oncology recognized by the Medical
Council of India. Hospitals with sub-spe-
cialty fellows capable of doing site-wise
onco-surgeries were included in the
study if the patients were given com-
prehensive cancer care by tumour board

discussions or referrals to near-by cent-
ers for chemotherapy and radiation as
medically indicated.

Data collection

Data with regards to oncology services
were collected in May 2019 by person-
ally communicating with practicing doc-

tors, telephonic interviews and site vis-

its to gather the following information:

1. The number of radiotherapy centers in
the district, the availability of services
and the scope for upgradation;

2.the number of centers doing onco-
surgeries, number of centers hav-
ing qualified onco-surgeons and the
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Graph 1. Distribution of oncology services in the public and private sectors.

patterns of referrals to allied special-
ties including the availability of an
onco-pathologist;

3. the number of centers administering
chemotherapy and the qualification
of the doctors administering them;

4. the availability of palliative care de-
fined as access to narcotic drugs, end
of life care and oncology nursing.

The centers were taken into consider-
ation only if they fulfilled the definitions
of the oncology services mentioned. The
centers with general surgeons and phy-
sicians practicing oncology was noted
but not counted as an accountable ser-
vice if they were not collaborating with
allied services.

The availability of oncopathologists,
nuclear medicine facility, oncology nurs-
ing and palliative care delivery were
not collected in detail since in hospitals
where oncology was being practiced by
a qualified physician and surgeon, sup-
porting palliative care was available.

The number of cancer patients were
collected from the hospital and popu-
lation-based cancer registries and tabu-
lated district-wise and site-wise to know
the burden of the disease.

Cancer estimation and projection

Incidence data derived from the most re-
cent report of Population Based Cancer
Registry (PBCR) has been taken as refer-

ence. PBCR in Karnataka covers Bruhath
Bengaluru Maha nagara palike BBMP)
which consists of 196 wards and it covers
almost 16% of population of Karnataka.
The Crude incidence rate was calculated
by using cancer incidence as the numera-
tor and by taking population of a defined
area as the denominator. Population esti-
mation census data of the years 2001 and
2011 were used as a base population, and
population estimation was done by using
different distribution method. Similar
methodology was used for each district of
Karnataka. For each district of Karnataka,
cancer cases were estimated by using the
estimated population and crude rate of
BBMP area of Bengaluru. The limitation of
the methodology is that it assumes con-
stant incidence rate for future and in each
district as a conservative approach. PBCR
covers close to 14% of the population in
Karnataka and all PBCR’s (28 in number)
covers 10% population of India and many
parts of the districts are not covered. The
influencing factors such as risk factors/be-
havior, case finding procedure, screening
programme, improved technique for de-
tecting cancer patients are likely to influ-
ence the projection of cancer cases.

Results

Status report of cancer centers

in Karnataka

Karnataka has a total population of
67,285,794 out of which 34,143,618 are

male and 33,142,176 are female. The
total incidence of cancer in 2021 was
87,303 and the prevalence was 235,719.
The district-wise male and female pop-
ulation distribution, and number of
cancer patients and their projected in-
crease is as shown in Tab. 1 - Karna-
taka cancer incidence projection using
2012-2014 incidence crude rates, Ben-
galuru. The projected increase in cancer
incidence is around 7% of the incidence
of cancer patients. Bangalore urban con-
tributes to 19.6% of the cancer burden
while the other districts of Karnataka
contribute to 80.4% of the total cancer
burden in Karnataka.

Radiation oncology centre distribu-
tion in Karnataka is as shown in Graph 1.
Out of the 43 radiation oncology cent-
ers, 20 are present in Bangalore alone.
Only 10 centers are present in the pub-
lic sector, either as standalone centers or
attached to a medical college. The situa-
tion is similar with medical and surgical
oncology counterparts with only one
government manned full-fledged med-
ical and surgical oncology service at Kid-
wai Memorial Institute of Oncology, Ben-
galuru, as depicted in Fig. 1. The burden
of the disease is largely handled by the
private sector in other parts of Karnataka
as well as depicted in Graph 2.

Table 2 and 3 depict the availabil-
ity of radiotherapy machines according
to regions and the deficits thereof. Ma-
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Fig. 1. Mapping of the oncology services available in Karnataka state - red flags - surgical oncology, yellow flags - radiation onco-
logy, and blue flags - medical oncology in the public and private sectors.
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Graph 2. Distribution of oncology services in the public and private sectors.

jority of the districts in north Karnataka
have no access to oncology centers with
many districts having zero accessibility.
The European School of Therapeutic Ra-
diation Oncology (ESTRO) and the Inter-
national Atomic Energy Agency (IAEA)
have recommended that for every 1.6 to
1.8 lakh population, one linear acceler-
ator is required. Alternately, for every
450 cancer patients per annum, one
linear accelerator is required in LMICs.

It is estimated that for a population of
72,004,937 in Karnataka, the annual inci-
dence of cancer is 87,303 in 2021. Pres-
ently, Karnataka State requires about
194 radiation therapy machines. By
2025, the projected incidence of can-
cer in the state is 90,516 and a machine
requirement of 201. The state houses
56 radiation therapy machines at pre-
sent, with a deficit of 138 machines. This
deficit will increase to 145 by 2025.

The distribution of medical and sur-
gical oncology services is presented in
Tab. 2. Unlike radiation therapy set ups,
these were distributed well in the pe-
ripheral districts of Karnataka without
the backing of a full-fledged oncology
unit. Palliative chemotherapies were de-
livered in the relevant districts whereas
for advanced treatments of hematolog-
ical malignancies, patients travelled to
urban centers. The district-wise distri-
bution of oncology services across Kar-
nataka is shown in Fig. 2. The number of
surgical oncology set-ups were 43 with
more being added every year. We found
that there was a lot of heterogeneity in
this data and might not represent the

true numbers since many non-oncol-
ogy units had occasional visits by surgi-
cal oncologists and it is difficult to truly
fathom the numbers based on this.

The number of exclusive pain and pal-
liative care units were very low. There
were four in Bengaluru, one in Shimoga
and one in Northern Karnataka.

Discussion

Comprehensive cancer care consists of
a multidisciplinary approach with surgi-
cal, radiation and medical oncology being
the three pillars of the triad. Unlike radia-
tion oncology, surgical and medical oncol-
ogy services are available fulltime or on-
call in small hospitals and nursing homes
apart from tertiary units, mainly in the pri-
vate sector based on availability of exper-
tise. Hence, radiation oncology forms the
backbone of an oncology unit from which
other services fall into place. Patients are
referred to major centers in the instance
of a complex disease requiring advanced
equipment or facility for treatment. Pa-
tients with limited financial means are re-
ferred to government centers or centers
affiliated to government schemes where
free treatment can be given.

There is wide variability in the geo-
graphical distribution of the centers. It
is observed that Bangalore has the high-
est density of cancer patients as well as
radiation therapy facilities. With increas-
ing population and projected cancer inci-
dence by 2025, there is already a deficit in
care observed. Dakshina Kannada district
follows Bangalore urban in availability of
care. The existing private establishments

nearly meet the need of the population.
It is expected, however, that the exist-
ing telecobalt units in the state will be
phased out in favor of linear accelerators
which can deliver conformal treatments.

Establishment of radiation oncology
wing is the key to any hospital being
recognized as an oncology centre. A ra-
diation therapy facility requires sizeable
investment in setting up, as one has to
account for land area required, bunker
construction and machineries like linear
accelerator, high dose rate brachyther-
apy setup along with mandatory quali-
fied manpower to run the centre. The ra-
diation work-force consists of radiation
oncologist, radiation physicist, radio-
therapy technologist and nursing staff
as per Atomic Energy Regulatory Board.
This might explain the skewed distribu-
tion of radiation therapy centers in Ban-
galore, mainly in the private sector.

A study conducted by a tertiary cancer
centre in India in collaboration with in-
ternational centers found that the ratio
of medical oncologist to cancer patients
was an astounding 1 : 3,000. Fifty-nine
per cent of medical oncologists worked
exclusively in private centers and 84%
of them had access to radiotherapy [8].
Organizing the chemotherapy and sys-
temic services can happen at various
levels with low-risk chemotherapy being
delivered at district hospitals and high
risk being catered to at tertiary units [9].
This has been tried in other parts of India
like Madhya Pradesh where peripheral
chemotherapy units were set-up and
manned by trained staff [10].
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Palliative care can be broadened to
include peripheral, non-intensive units
which can incorporate routine medical
care, prescription of pain medication
and end of life care to patients who are
unable to travel by training non-oncolo-
gists and registered medical practition-
ers in the vicinity and equipping them
with the necessary medications to do
so. Itis also important to increase aware-

ness amongst physicians about the need
for palliative treatments and avoid refer-
rals to far off places.

Infrastructure related

Compared to its allied branches, the in-
vestment and complexity of establish-
ing and maintaining a radiotherapy unit
is substantial. Although the cost of set-
ting up a radiotherapy unit seems huge,

the relative cost of delivering one frac-
tion of radiation over 20 years, which is
considered an average lifespan of the
machine is cheap [11]. However, pur-
chasing a radiotherapy unit from a man-
ufacturer who is in a different coun-
try is not only expensive but involves
clearing many regulations. Continued
maintenance and servicing of equip-
ment is of utmost importance to avoid
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Fig. 2. The blue sticks represent the prevalence and the red ones represent the incidence of cancer in individual districts.
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treatment interruptions and machine
breakdowns.

Brachytherapy being an inseparable
component of curative radiation therapy
is fraught with challenges such as fre-
quent source replacement. The procure-
ment and changing of sources involve
many clearances legally and requires ad-
equately trained staff and personnel for
operation and sustainable functioning
of radiotherapy unit. Provision of elec-
tricity, cooling stability and high humid-
ity in our part of the world are some of
the challenges faced in maintaining
a functional linear accelerator.

Patient related

With the tertiary cancer care centers
being concentrated in the South of Kar-
nataka, the travel times from the central
and northern districts is significant. The
unequal distribution of radiotherapy
units compared to the population sta-
tistics is one of the most important hin-
drances for accessing radiotherapy.

The lack of education and hesitancy
in seeking help in early stages of cancer
result in the diagnosis of cancer in later
stages at which point palliative radio-
therapy becomes more relevant. It is es-
timated that the cost of a single fraction
of radiotherapy in a country like ours is
less than an equivalent cost of palliative
chemotherapy since staff costs are also
low [12]. It has been noted that around
80% of telecobalt machines available
have concentrated on delivering pallia-
tive radiotherapy [13].

For every 1,000 cancer patients, 52%
will require radiotherapy at some point
and around 60% of these patients will re-
quire re-irradiation [11].

The below poverty line (BPL) patients
are catered to under government health
schemes like Vajpayee Arogyshree now,
which is under Ayushman Bharat-Aro-
gya Karnataka, under which all BPL pa-
tients are treated free of cost. There are
some more central government schemes
which provide affordable cancer care
such as Employe state Insurance and
Central Government Health Scheme.

Healthcare related
The diagnosis of cancer is generally
made based on clinical examination,

histopathology and base line investiga-
tions. After a suspicious lesion or ma-
lignant disease is detected, the local
physician seeks further investigation
himself or generally refers the patient to
a known oncologist or an oncology cen-
tre in the vicinity. The patient is generally
advised to consult and obtain further
treatment at an established oncology
centre nearest to them.

In the nearest oncology centre or by
visiting an oncology consultant visiting
the area, the patient undergoes further
clinical evaluation, investigation and
staging after which multidisciplinary
treatment plans are schemed. By princi-
ple, if all the above three specialists are
not available in one region or centre,
which is most often the case, the respon-
sibility of managing the poor and non-
affordable patient will lie with the oncol-
ogist onsite who will use their skill and
training with the available local facilities
to deliver the cancer care in the same re-
gion. Patients who require further care
are advised to obtain care from the allied
branches at the nearest centre equipped
with those facilities.

In an ideal scenario, all patients of can-
cer must be treated in a tertiary com-
prehensive cancer care centre. With the
Government of Karnataka having estab-
lished four such centers across Karna-
taka, thereis a large unmet need to cater
to the cancer burden in lower socio-eco-
nomic strata.

The way forward

The cancer centers in LMICs like ours have
similarities with the west in that they have
a common ground of focus on the bur-
den of the disease. However, they may dif-
fer in their approach to the structure and
specific components of cancer care. The
high-income countries are adequately
equipped with infrastructure and human
resources and tend to focus on basic re-
search in addition to patient care and
outreach programs. The development of
systems with focus on cancer care man-
agement becomes the primary goal of
LMICs. That being said, in places where
cancer care is poorly developed, there is
a compelling need to establish ‘centers
of excellence’ that act as reference cent-
ers, training centers and perform leader-

ship roles, pioneering new treatments and
acting as a reference to the entire country.

In Karnataka, many medical colleges
which run hospitals are functional. Since
the ancillary support is already in place,
we recommend public or private medi-
cal colleges to establish oncology units
in the regional areas so that patients of
remote regions get benefit of the ser-
vices. There are 18 medical colleges in
public sector, out of which 4-6 medical
colleges should establish comprehen-
sive oncology care wing to handle can-
cer patients. To start comprehensive can-
cer care in colleges where post-graduate
courses are already established would
be one way to expand region-wise pa-
tient care. The other medical college
should have basic screening, diagnostic
and referral system to comprehensive
oncology centre. In these medical col-
leges, there should be a surgeon trained
in oncology and oncologic update of the
staff should happen.

Closing the gap between the needs
and availability of radiotherapy, estab-
lishments requires more than specula-
tion of challenges. In a country like ours,
it is of paramount importance to inno-
vate according to the inherent specific
idiosyncrasies. The major expenditure
in establishing and sustaining a radio-
therapy unit in Karnataka is the machin-
ery [14]. Dosanj et al in partnership with
the International Cancer Expert Corps
(ICEC), Science and Technology Facil-
ities Council (STFC) collaborative ef-
fort described the design character-
istics of a novel linear accelerator for
challenging environments. Some of the
changes suggested including reduc-
tion in the number of energy depend-
ent components, simplifying machine
design, training local engineers for ser-
vicing, permanent magnet beam deliv-
ery, cloud based electronic infrastruc-
ture for support and troubleshooting
linac based radiotherapy. Indigenous
cobalt machines like the Babatron could
be the answer to establishing affordable
centers.

The most important factor is the ini-
tiatives by the government to expand
cancer care in a phased and afforda-
ble manner across the state. Public-pri-
vate partnership with tax benefits may
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be considered in view of huge purchase
and establishment costs for such centers.
These rebates and sops will help in re-
ducing the economic burden caused by
cancer which is of a much higher magni-
tude. The data generated from this study
may be used as a bird’s eye view of can-
cer care services available in Karnataka
state. The regions with high incidence of
cancer with deficit in care are zones en-
couraged to be considered for the de-
velopment of newer oncology centers.
Older centers need to be upgraded with
simultaneous focus on the quality of ser-
vice and increasing manpower. With in-
crease in the awareness of cancer and
lifestyles leading to it, it is hoped that
the diagnosis of cancer in early stages
will go up and this should be a case for
developing tertiary centers with robust
radiotherapy facilities by a population
centre approach in the future.
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