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Abstract

Introduction: The oral cavity includes the lips, buccal mucosa, teeth, gingiva, anterior two third of the tongue, the
floor of the mouth, and hard palate. Comprehensive data on the burden of oral cancer are lacking at the national and
state levels. Therefore, analysing the changing trend in oral cancer in India over the last three decades fills a significant
gap. Methods: In this study, the number of new cancer cases, the population at risk, and the crude incidence rate were
extracted from the GBD 2019 data. We used the Joinpoint regression to assess the trends in age-adjusted incidence rates
per 100,000 population for lip ad oral cancer among men in India from 1990 to 2019 and we used the cancer registry
data for the projection of the cancer incidence for all the states, union territories, and India every five years from 2026
to 2036 for lip and oral cancer among men. Results: The estimate of lip and oral cancer cases among Indian men will
be 131,414 in 2026, will increase to 147,488 during 2031, and will increase to 163,224 during 2036. Conclusion: The
present study estimates the lip and oral cancer cases, which will help for planning purpose of cancer screening facilities
for early detection, awareness of cancer, modifying lifestyle, reduction in tobacco use, and establishment of adequate
treatment guidelines that can effectively be carried out at different levels (district hospitals, teaching hospitals, specialized
hospitals, etc.) would also help in the reduction of mortality due to oral cancer as well as the burden of oral cancer.
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Introduction

Oral cancer is a disease of antiquity. Oral cancer is
described in the surgical treatise Sushruta Samhita, which
was written in Sanskrit in Indian culture. Its propensity
for spreading locally and impacting nearby structures
creates deformity, hampers function, and causes physical
and psychological distress, lowering the quality of life.
Cancers significantly act in individual and social levels
and cause a wide network of physical, mental, familial
and social problems [1].

The oral cavity includes the lips, buccal mucosa, teeth,
gingiva, anterior two third of the tongue, the floor of the
mouth, and hard palate. Tongue, lips, and mouth cancer is
referred to as oral cancer. This case definition is accepted
and supports the report of oral cavity cancers by the
World Health Organization, the International Agency for
Research and Cancer, and the International Classification
of Diseases (ICD) coding scheme [2].

The International Agency for Research on Cancer
(IARC) has unveiled Global Cancer Statistics 2018, a
comprehensive analysis of the current state of cancer
around the world [3]. According to a recent study, nearly
2.0% of cancer incidence and 1.9% of cancer deaths

worldwide were due to oral cancer [3]. Estimates from
GLOBOCAN 2020 demonstrate regional differences in
oral cancer incidence rates especially in Southern Asian
countries like India, Srilanka, Nepal etc. According to a
recent study in Nepal, Lung cancer was the most common
cancer in men in Nepal, followed by lip/oral cavity,
stomach and colorectal cancers [4]. And also in Srilanka
among adults of 35-64 years, cancer mortality increased
over 1950-2005 and had become the second leading cause
of death among female aged 35-64 years in 2002-2006
[5]. Neoplasms were the second leading cause of hospital
death in 2012 in Srilanka [6].

Oral cancer ranks amongst the three most common
cancers in India and in some areas accounts for almost
40% of total cancer deaths [7]. In India, 20 per 100000
population are affected by oral cancer, which accounts
for about 30% of all types of cancer [8]. Approximately
70,000 new cases and more than 48,000 oral cancer-related
deaths occur yearly [9]. In most regions of India, oral
cancer is the second most common malignancy diagnosed
in men, accounting for up to 20% of cancers, and the fourth
most common in women [10].

Plenty of etiological factors contribute to India’s high
rate of mouth cancer. Oral cancer is commonly caused by
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tobacco consumption, whether it be smokeless tobacco
or smoking, as well as alcohol consumption [11]. Based
on the TMN classification, 48% of the oral cancer cases
were present in the later stages. Estimates indicate that
57% of men and 11% of women between 15- 49 years of
age use some form of tobacco [12]. More than 90% of OC
cases report using tobacco products [13]. The increase of
oral cancer incidence is attributed to the aging population
and lifestyle factors such as tobacco use and alcohol
consumption [14].

However, there is a significant research gap in
understanding the epidemiology of lip and oral cancer
among Indian men. There is a lack of reliable data on the
incidence and prevalence of lip and oral cancer in India,
particularly in rural areas. Therefore, an analysis of the
changing trend in oral cancer in India over the last three
decades fills a significant gap and can help to inform oral
health researchers and public health policymakers in India
to focus more attention on oral cancer. Since clear-cut
knowledge about the magnitude of the oral cancer crisis
is needed for the present and future to help health policy
planners evolve and implement cancer facilities in the
country. In this study, we showed a) the trends in incidence
rates per 100,000 population for oral cancer among men
in India from 1990 to 2019, b) the projection of the cancer
incidence for all the states, union territories, and India for
every five years from 2026 to 2036 for lip and oral cancer
among men in India.

Materials and Methods

Data sources

The data for this study were obtained from the 2019
Global Burden of Disease (GBD), Injuries, and Risk Factor
study. For the first time, GBD 2019 provided a detailed
update on fertility and migration and an independent
population estimate for each of the 204 countries and
territories in the world. GBD 2019 features significant
data additions and upgrades, including methodological
refinements.

The aetiological code used in GBD 2019 was based
on the International Classification of Disease (ICD)
formulated by the WHO, which is the current standard
in the world and the most exhaustive cause list [15]. The
definition of oral cancer in GBD 2019 consisted of codes
C00-CO08 (lip and oral cavity cancer) in ICD10. Specific
coding by oral cancer type can be found in full detail in
the GBD 2019 literature. We extracted the number of
new cancer cases, the population at risk, and the crude
incidence rate from the GBD 2019 data.

Trends in Incidence rates

First, the age adjusted incidence rate per 100,000
population was calculated by direct standardization. World
standard population proposed by Segi and modified by
Doll et al. was used for standardization.

The Joinpoint Regression Program is software
developed by the United States (US) National Cancer
Institute (NCI) to perform trend analysis for the incidence
and mortality rates. It has been previously used to assess
the trend of several other cancers, such as gastric cancer
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and esophageal cancer. The annual percent change (APC)
using joinpoint regression was used to examine the age
adjusted rates (AARs) during the study period. The
best fitting point called “joinpoint” where a statistically
significant change occurs was identified by joinpoint
analysis. Furthermore, the trends between the joinpoints
can be assessed using this analysis. The grid search
method was used for fitting the segmented line regression
and hence to determine the best fit for each model.
Significance was tested using Monte Carlo permutation
method. P <0.05 was considered as statistically significant.

Joinpoint regression model of the natural log
transformed rates, with a maximum number of three
joinpoints, was used to calculate the APC, which was used
to determine whether the incidence rate of breast cancer in
the model differs from the null hypothesis. 95% confidence
interval (CI) for each APC was calculated to determine
the statistical significance of APC in each segment. The
magnitude and direction of recent trends were determined
using average APC (AAPC) with 95% CI.

Projection of cancer incidence

The incidence rates were taken from Population-Based
Cancer Registries (PBCRs), and the projected population
from the ‘report of the technical group on population
projections constituted by the National Commission on
population, the office of the registrar general and census
commissioner, India’. The latest PBCR report for 2012-
14 contained 32 PBCRS (including recently established
Mansa, SAS Nagar, Sangrur, and Chandigarh registries),
which was covered after more than 30 years journey of
the National Cancer Registry Programme (NCRP). These
PBCRS are running in 16 states and two union territories.
The population covered by these registries is less than 15%
of India’s total population.

Estimation of pooled rate

The annual incidence data of all registries located in
different parts of the country were combined to get the
annual number of cancer cases. The annual populations
of all registries by age and sex in the respective five-year
age groups were added up to obtain the total population
for all the registries. The pooled age-specific incidence
rates of cancer by site, age, and sex for all registries were
obtained by dividing the respective pooled number by
pooled population.

The population of the country and states

The population of the country and for various states
of the country, according to age and sex by different
quinquennial years from 2026 to 2036, were obtained
from the report of population projections carried out for
the country for the years 2011 to 2036 based on the Census
of India 2011, by the Registrar General of India [16].

Estimation of cancer cases

The respective age and sex-specific pooled incidence
rates by site based on all registries were multiplied by the
corresponding projected age and sex-specific population
figures to estimate the projected number of cancer cases
by age, sex, and site for different calendar years 2026,



2031, and 2036. The number of cancer for site “s” (N)
in a particular year was estimated using the relationship

N=>nPx *nlx

Where nPx represents the projected population in the
x to x+n age group for a particular year and nlx being the
pooled incidence rate of cancer by site in the same age
group for a particular site.

Estimating cases has been done at the national level
and for various states of India.

Assumptions

The projection of the number of cancer has been made
with the following assumption:

These population-based cancer registries provide
rates that reflect national averages as well as rates for
individual states;

Age-specific cancer incidence rates for the latest
available year will remain the same over the next 15 years.

Results

During the last 30 years, 1990-2019, the number of
new cancer cases, population at risk, crude estimate,
age-adjusted incidence rates and modelled age-adjusted
incidence rates for lip and oral cancer were shown
(Table 1a). In modelled age-adjusted incidence rate the
final model for the age groups 0-49, 50-69 and 70+ were
3, 2 and 2 joinpoints respectively. And those joinpoints
have indicated that the annual percent change (APC) is
significantly different from zero at the alpha (0.05 level).
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See for the variation in the rates according to age-adjusted
incidence rate was first computed by the successive age
intervals (0-49, 50-69, and 70+ years) from O through
age 95+ for GBD data during the last three decades
(1990-2019) of India (Figure 1a, Figure 1b, Figure 1c).
Age-adjusted lip and oral cancer incidence rates have
significantly increased (APC +0.71) during 1990-2004
and (APC +2.65) 2004-2012 in the age interval 0-49 years
among men. After 2012, the changes were insignificant
(Figure la). But for the age interval 50-59, age-adjusted
lip and oral cancer incidence rates have significantly
decreased (APC -1.56) during 1997-2004 and significantly
increased (APC +0.73) during 2004-2019 among men
(Figure 1b). And the age group 70+, age-adjusted lip and
oral cancer incidence rates have significantly increased
(APC +0.71) during 1990-2002 and significantly
decreased (APC -1.67) during 2002-2011 among men.
After 2011, the changes were insignificant (Figure 1c).
Hence, based on the age-adjusted incidence rate, the age
intervals were divided into 0-49, 50-69, and 70+ years to
see for the variations if any. Analysis of the trend in age-
adjusted incidence rates of lip and oral cancer showed a
significant change in different age groups among men.

Projection of cancer cases

According to the projections based on total fertility
rates, it showed the dynamic of population changing age
structure among men in India from 2026-2036. In 2026,
the projected population of men will be increased with
increasing in age groups and in the age groups 25-29
years, it will be highest and after that it will decreased
with increasing in age groups. But for 2031 and 2036, it
will be the age groups 30-34 years and 35-39 years with

®  Observed
= 1990-2004 APC = 0.71*

28

26

— 2004-2012 APC = 2.65"
— 2012-2015APC =-3.81
2015-2019APC = 148

24

22

Age-Adjusted rate
=]
-
-

1989 1892 1995 1998 2001

Year

2004 2007

2010 2013 2016 208

* Indicates that the Annual Percent Change (APC) is significantly different from zero at the alpha = 0.05 level

Final Selected Medel: 3 Joinpoints.

Figure la. Age-adjusted Incidence Rates per 100,000 Population among Men for Lip and Oral Cancer for 0-49 Age
Group with APC Using Joinpoint Regression in India, 1990-2019
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Table 1a. Number of Cases, Population at Risk, Crude Estimate and Age-adjusted Incidence Rates per 100,000 Population among Men for Lip and Oral Cancer by Broad Age Groups

with Modeled Age-adjusted Incidence Rate in India, 1990-2019

Year Age Groups
0-49 50-69 70+
Number  Population Crude Age-Adjusted Modeled Number  Population Crude Age-Adjusted Modeled Number of Population Crude esti- Age-Adjusted  Modeled age-adjust-
of Cases at risk estimate  Incidence rate  age-adjusted  of Cases at risk estimate  Incidence rate age-adjusted Cases at risk mate Incidence rate ed Incidence rate
Incidence rate Incidence rate

1990 7289 390691841 3.35 2.01 1.97 15050 46558047 32.32 5.39 5.28 4379 8085863 54.15 3.44 3.40
1991 7429 397701387 3.35 2.00 1.99 15477 47748078 32.41 5.39 5.31 4537 8357115 54.29 3.44 3.43
1992 7436 404936278 3.29 1.95 2.00 15538 48832334 31.82 5.28 5.34 4617 8635716 53.47 3.40 3.45
1993 7689 412338428 3.33 1.97 2.01 16005 49866393 32.10 5.30 5.38 4842 8948147 54.11 3.45 3.47
1994 8049 419908771 3.41 2.01 2.03 16554 50850736 32.55 5.36 5.41 5080 9303828 54.60 3.48 3.50
1995 8194 427649261 3.39 2.00 2.04 16624 51783801 32.10 5.28 5.44 5225 9712427 53.79 3.45 3.52
1996 8582 435565951 3.47 2.05 2.06 17342 52635681 32.95 5.40 5.47 5567 10169349 54.75 3.52 3.55
1997 9154 443432131 3.62 2.13 2.07 18616 53561081 34.76 5.70 5.51 6132 10631071 57.68 3.70 3.57
1998 9357 451380298 3.61 2.11 2.09 18698 54399143 34.37 5.63 5.54% 6416 11103474 57.78 3.72 3.60
1999 9822 459411712 3.70 2.15 2.10 18156 55210574 32.88 5.39 5.45 6412 11620196 55.18 3.58 3.62
2000 10061 467582997 3.69 2.15 2.12 18190 55953009 32.51 5.32 5.37 6787 12166111 55.79 3.63 3.65
2001 10260 475058399 3.68 2.15 2.13 18600 57459725 32.37 5.31 5.29 7212 12700839 56.78 3.70 3.68
2002 10521 482586696 3.69 2.16 2.15 18950 59006239 32.12 5.28 5.20 7483 13253112 56.46 3.69 3.70*
2003 10531 490204469 3.61 2.11 2.16 19217 60631378 31.69 5.22 5.12 7579 13813481 54.87 3.59 3.64
2004 10756 497857822 3.61 2.10 2.18% 18607 62383905 29.83 491 5.04* 7456 14414180 51.72 3.41 3.58
2005 11420 505432980 3.76 2.18 2.23 19437 64296106 30.23 4.99 5.08 7986 15037907 53.11 3.51 3.52
2006 12284 512874938 3.96 2.30 2.29 20183 66327497 30.43 5.02 5.12 8323 15639475 53.22 3.51 3.46
2007 13174 520132181 4.16 2.42 2.35 21361 68451716 31.21 5.14 5.16 8587 16249196 52.85 3.50 3.40
2008 13903 527172936 4.30 2.49 2.42 22405 70661892 3171 522 5.19 9007 16862429 53.41 3.53 3.35
2009 14365 533994967 4.37 2.52 2.48 23580 72962335 3232 5.32 5.23 8903 17521606 50.81 3.34 3.29
2010 14694 540588251 4.39 2.53 2.55 24836 75329796 32.97 5.44 5.27 8828 18278039 48.30 3.15 3.23
2011 15176 546905473 4.45 2.56 2.61 25756 77738469 33.13 5.46 5.31 9127 19092883 47.80 3.06 3.18%
2012 15907 552955267 4.58 2.63 2.68% 26566 80212738 33.12 5.45 5.35 9586 19898997 48.18 3.06 3.20
2013 16146 558787627 4.57 2.62 2.58 26701 82760489 32.26 5.30 5.39 10554 20679852 51.03 3.35 3.23
2014 15554 564438774 4.32 2.47 2.48 27192 85369722 31.85 5.23 5.43 10929 21443514 50.97 3.44 3.25
2015 15287 569883214 4.18 2.38 2.39% 29260 87954320 33.27 5.47 5.47 11015 22295183 49.40 3.27 3.28
2016 15940 575017879 4.28 243 2.42 30690 90545852 33.89 5.56 5.51 11603 23244623 49.92 322 3.30
2017 16387 579736018 4.33 2.45 2.46 31334 93129421 33.65 5.52 5.55 12290 24355354 50.46 3.23 3.32
2018 17106 584013426 4.46 2.50 2.49 32454 95860185 33.86 5.55 5.59 13218 25436955 51.96 3.37 3.35
2019 17697 587991740 4.55 2.53 2.53 33793 98735264 34.23 5.61 5.63 13908 26459102.89 52.56 3.40 3.37

* indicates the jointpoint location where the Annual Percent Change (APC) is significantly different from zero at the alpha= 0.05 level
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highest population among men in India. And the total
estimated men population of India for the years 2026,
2031, and 2326 (as of 1st March of the year) would be
732075, 758146, and 779701, respectively (Table 2a) [17].

The estimate of lip and oral cancer cases among Indian
men will be 131414 in 2026, will increase to 147488
during 2031, and will increase to 163224 during 2036.
The estimated numbers of lip and oral cancer cases among
males by age group in India are provided in Table 2b,

Table 2a. Projected Population (in 000°s) of Indian Men
for Quin-Quennial Years from 2026-2036
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which shows that the number of cases is highest among
55-59 years in 2026, but in 2031 & 2036, it will be highest
among 60-64 years.

The estimated numbers of cancer cases among men
in various Indian states are provided in Table 2¢, which
shows that Uttar Pradesh has the highest burden of oral
cancer cases, followed by Bihar and West Bengal in 2026.
Still, in 2031 & 2036 West Bengal will be the 2nd highest
oral cancer population among men. Lakshadweep has

Table 2b. Projected Annual Cases of lip and oral Cancer
among Men during Quin-quennial Years, 2026-2036 by
Age-groups

Age-Groups 2026 2031 2036 Age-Groups 2026 2031 2036
00-04 Years 56,943 53,431 50,519 00-04 Years 33 31 29
05-09 Years 59,652 56,553 53,185 05-09 Years 23 22 21
10-14 Years 62,068 59,500 56,512 10-14 Years 68 65 62
15-19 Years 61,038 61,878 59,432 15-19 Years 163 165 159
20-24 Years 64,463 60,719 61,671 20-24 Years 723 681 692
25-29 Years 66,201 63,970 60,367 25-29 Years 2,424 2,342 2,210
30-34 Years 62,271 65,561 63,466 30-34 Years 7,320 7,606 7,363
35-39 Years 55,840 61,499 64,879 35-39 Years 11,628 12,807 13,511
40-44 Years 49,144 54,936 60,631 40-44 Years 14,799 16,790 18,258
45-49 Years 43,374 48,049 53,839 45-49 Years 15,959 17,679 19,810
50-54 Years 38,803 41,968 46,615 50-54 Years 17,885 19,344 21,486
55-59 Years 33,466 36,980 40,135 55-59 Years 18,006 19,896 21,594
60-64 Years 26,934 31,158 34,600 60-64 Years 17,880 20,684 23,262
65-69 Years 19,954 24,126 28,119 65-69 Years 14,237 17214 20,063
70+ Years 31,924 37,818 45,731 70+ 10,265 12,160 14,705
Total 732,075 758,146 779,701 Total 131,414 147,488 163,224
B
®  Observed
— 1990-1994 APC =-0.65
58 = 1994-1997 APC = 2.34
— 1997-2004 APC =-1.56*
® 2004-2019 APC = 0.73*
56 -
% L =
o } i
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E‘ 48
46
44
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* Indicates that the Annual Percent Change (APC) is significantly different from zero at the alpha = 0.05 level

Final Selected Model: 2 Joinpoints.

Figure 1b. Age-adjusted Incidence Rates per 100,000 Population among Men for Lip and Oral Cancer for 50-69 Age
Group with APC Using Joinpoint Regression in India, 1990-2019
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Figure 1c. Age-adjusted Incidence Rates per 100,000 Population among Men for Lip and Oral Cancer for 70+ age
Group with APC using Joinpoint Regression in India, 1990-2019

Table 2c. Projected Cases of Lip and Oral Cancer in India
among Men during Quin-quennial Years (2026-36) by

Table 2¢. Continued

States
States 2026 2031 2036
Andaman & Nicobar Islands 64 72 79
AP 5,858 7,546 8,244
Arunachal Pradesh 208 257 287
Assam 2,967 3,694 4,090
Bihar 16,041 11,162 12,680
Chandigarh 147 165 183
Chbhattisgarh 1,658 1,859 2,057
Dadra & Nagar Haveli 29 33 36
Delhi 2,095 2,776 3,066
Goa 171 192 212
Gujarat 3,837 4302 4,761
Haryana 2,893 3,620 3,751
Himachal Pradesh 801 901 953
Jammu & Kashmir 1,357 1,546 1,742
Jharkhand 6,244 7,444 8247
Karnataka 5,389 6,042 6,686
Kerala 4,222 5,734 5,238
Ladakh 30 34 36
Lakshadweep 9 10 11
MP 5,809 6,514 7,208
Maharashtra 8,180 9,160 10,136
Manipur 208 257 287
Meghalaya 208 257 287
Mizoram 208 257 287

States 2026 2031 2036
Nagaland 208 257 287
Odisha 7,462 8,366 9,258
Puducherry 265 297 329
Punjab 4,354 5,732 6,083
Rajasthan 6,114 7,627 8,632
Sikkim 1,457 1,798 2,012
N 6,854 7,685 9,041
Telangana 3,635 3,762 4,699
Tripura 208 257 287
UP 19,393 23,787 25,780
Uttarakhand 1,076 1,232 1,393
West Bengal 11,755 12,856 14,857
India 131,414 147,488 163,224
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the lowest burden of oral cancer cases in 2026 followed
by Dadra & Nagar Haveli and Ladakh and continue till
2036 (Table 2c¢).

Discussion

Oral cancer is classified as cancer of the lips, mouth,
and tongue. According to GLOBOCAN 2020 estimates,
the incidence of oral cancer among men was the highest
(16.2%) in India. In the present study, we showed the
incidence rates for oral cancer in India from 1990 to 2019,
as well as an estimation of the cancer incidence for all the
states, union territories, and India every five years from
2026 to 2036 for lip and oral cancer (Figure 2a).
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Figure 2a. Comparison of Projected Lip and Oral Cancer Cases among Indian Men in 2026, 2031 & 2036

Many studies [18] suggest that head and neck cancer,
particularly oral cancer, is increasing in young adults
internationally. After a steady decline since the turn of the
20th century, oral cancer incidence rates in the UK and
US are now rising, particularly in women [19].

India doesn’t have a national-level cancer registry.
Because of this, they estimated the federal burden of
cancer as highly challenging. In terms of context, there
have been numerous prior attempts to estimate the national
load using deceptive techniques and procedures. To project
the burden of cancer in communities using the existing
cancer registry data, some researchers in the developed
world have employed age period and cohort models [20],
which is not feasible in India due to the lack of data in
detail. The present study also used the linear regression
method to assess the trend and projection of rates.

In the case of a single period and single registry,
however, available rates were assumed to apply for
2026-2036. Several registries in the same state or union
territory were considered for a single period, and the
pooled rate was considered and thought to remain the
same over the study period. For the rest of the Indian states
and union territories, where the registry was unavailable,
D’souza has taken age sex-specific pooled incidence rates
by sites of 17 registries and assumed them to be identical
for India and its states. However, this study had taken 32
registries to project the burden of cancer for the country
as a whole.

For the states and union territories where a registry
was not available, the nearest possible registries had been
taken into account under certain assumptions as discussed
in the assumption section and assumed to be the same for
the respective states or union territories and further applied
appropriate methods and techniques to project the cancer
incidence rates at 2026, 2031 and 2036. Additionally,

these rates were multiplied by the corresponding state’s
or union territories’ population, which was obtained from
the report of the technical group on population projections
constituted by the National Commission on population, the
office of the registrar general and census commissioner,
India’ to arrive with an appropriate number of cancer
cases [16].

This study on oral cancer projection among men in
India indicates the number of cancer cases for 2026, 2031,
and 2036 is 131414, 147488, and 163224, respectively.
The increase in cancer cases is not only because of the
rise in population size but also due to continued efforts
of the government to control communicable diseases and
the resultant rise in life expectancy [21].

One of the significant causes of cancer is tobacco,
which is related to 24.4-65.2% of cancer among men
in India [22]. Among tobacco users, chewing is more
prevalent than smoking in many parts of the country [23],
resulting in an additional burden of oral cancer. Some areas
like East Khasi Hills district of Meghalaya contribute
relatively high proportion with nearly three and half of the
cancers among men. Excluding the northeast region, the
percentage of highest tobacco-related cancers (TRCS) is
in Ahmadabad urban PBCR for men (56.3%) [22].

In conclusion, between 1990 and 2010, the burden of
oral cancer in India rapidly increased, accompanied by
significant age differences, which made preventing and
controlling oral cancer more difficult in India. The disease
burden of oral cancer and the trends in its occurrence
varied greatly from state to state.

The present study estimates the lip and oral cancer
cases, which will help for planning purpose of cancer
screening facilities for early detection, awareness of
cancer, modifying lifestyle, reduction in tobacco use,
and establishment of adequate treatment guidelines that
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can effectively be carried out at different levels (district
hospitals, teaching hospitals, specialized hospitals, etc.)
would also help in the reduction of mortality due to oral
cancer as well as the burden of oral cancer.
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