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SHORT REPORT Open Access

Challenges in global improvement of oral cancer
outcomes: findings from rural Northern India
Jyoti Dangi1, Taru H Kinnunen1 and Athanasios I Zavras2,3*

Abstract

Background: In India, 72% of the population resides in rural areas and 30-40% of cancers are found in the oral
cavity. The majority of Haryana residents live in villages where inadequate medical facilities, no proper primary care
infrastructure or cancer screening tools and high levels of illiteracy all contribute to poor oral cancer (OC)
outcomes. In this challenging environment, the objective of this study was to assess the association between
various risk factors for OC among referrals for suscipious lesions and to design and pilot test a collaborative
community-based effort to identify suspicious lesions for OC.

Methods: Setting: Community-based cross sectional OC screening.
Participants: With help from the Department of Health (DOH), Haryana and the local communities, we visited three
villages and recruited 761 participants of ages 45-95 years. Participants received a visual oral cancer examination
and were interviewed about their dental/medical history and personal habits. Pregnant women, children and
males/females below 45 years old with history of OC were excluded.
Main outcome: Presence of a suspicious oral lesion.

Results: Out of 761 participants, 42 (5.5%) were referred to a local dentist for follow-up of suspicious lesions. Males
were referred more than females. The referral group had more bidi and hookah smokers than non smokers as
compared to non referral group. The logistic regression analysis revealed that smoking bidi and hookah (OR = 3.06
and 4.42) were statistically significant predictors for suspicious lesions.

Conclusions: Tobacco use of various forms in rural, northern India was found to be quite high and a main risk
factor for suspicious lesions. The influence of both the DOH and community participation was crucial in motivating
people to seek care for OC.

Background
While many oral health prevention measures have been
adopted worldwide, their implementation is largely
unknown in small and rural areas of developing coun-
tries. There is also little known as how one can prevent
the occurrence of oral cancer (OC) in geographic areas
with high risk factors that are unique to the developing
world and in an environment of low literacy and frag-
mented health systems. For example, in rural India hav-
ing 80% of elderly population [1], smokeless tobacco use
is high, knowledge about health is low, and access to
health care is a challenge.

India has one of the highest rates of OC in the world,
accounting for one-third of the total cancer burden; this
figure continues to rise and accounts for 50-70% of total
cancer mortality [2]. Many epidemiological studies con-
ducted over the last three decades in America, Europe
and Asia have provided strong evidence of an association
between alcohol and tobacco, resulting in an increased
risk of oral and pharyngeal tumours [3]. In addition to
the above factors, India has a high prevalence of chewing
tobacco mixtures [4].
OC satisfies the criteria of a suitable disease for screen-

ing. Early detection of oral premalignant lesions and early
neoplastic changes may be the best and most cost-effective
means to improve survival and quality of life for OC
patients from all socioeconomic communities [5]. Visual
examination of the oral cavity is a simple approach to
detect asymptomatic OC and precancerous lesions. The
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main aim of this pilot study was not to diagnose or treat
oral cancer per se, but rather to assess the association
between various risk factors for OC among referrals for
suspicious lesions and to evolve a suitable model to screen
a large number of people who are at extra risk for OC
with little access to medical facilities and also to define the
role of an international collaboration.

Methods
The project was conceptualized and designed at Harvard
University in Boston, Massachusetts and was reviewed
and approved by the Ethics Committee of the Medical
School on June 30th, 2009 as protocol number M-17448-
101. The lesson of this project was to create a design and
method to implement public health programs locally
with international collaboration for OC prevention.

Participants & settings
The study was carried out in three villages of Haryana
during the months of July and August 2009. A total of
761 patients of age group 45-95 years participated in
the study. Pregnant women, children and subjects diag-
nosed with OC prior to entry into the study were
excluded.
The DOH contacted each village’s local administrative

unit to organize space and make arrangements for
screening in villages. They recruited an interpreter from
the local village who convinced the villagers about the
benefits of screening and motivated them to participate
in the study. They also helped in arranging participation
from students of the local dental school.

Questionnaire and intervention
The questionnaire included questions regarding the
demographics, personal habits and both medical and
dental history. The visual tactile examination included
the findings of suspicious and non-suspicious lesions.
The interpreter and two local dentists helped in obtain-
ing the consent form, filling out the questionnaire and
performing visual tactile examination (VTE).
Prior to conducting the study, there were three video

training sessions for the informed consent, questionnaire
and VTE. For the VTE, we conducted a pre-test at the
beginning of the first session and a post-test at the end of
the last session. Although calibration of a minimum
score of 80% was not scored by the team during the pre-
test, it was achieved in the post-test by replication of the
trainings. Any lesion which was red, painless, firm, indu-
rated and had a history of being unresolved for more
than 14 days in the mouth was considered a suspicious
lesion. The subjects with these lesions were referred to
the local dentist for further follow-up, including the
biopsy and diagnosis of OC.

Statistical analysis
The variables used in this study for chi square and
regression analysis included sociodemographic charac-
teristics (gender, age, education and religion) and perso-
nal habit behaviours (bidi, hookah smoking and tobacco
chewing). Logistic analysis was conducted to determine
the associations between the predictor variables related
to referrals for the follow-up after adjusting for gender,
age, education and religion variables. The findings were
analysed with STATA 10.

Results
Response Rate
780 participants were enrolled in the study. 19 adults
did not participate in the study. Data was collected from
761 participants (response rate: 97.5%).

Referral population
42 (5.5%) participants comprising of 33 (78.57%) males
and 9 (21.43%) females were referred to local dentist for
follow-up of suspicious lesions with mean age of 47.6
years (SD = +0.89) (Table 1). The male to female ratio
was 3.6 to 1, 30 (71.42%) were Hindus and 25 (59.52%)
had education less than high school.
In Table 1, the data on personal habit behaviours

shows that the referral group had more bidi (57.14%)
and hookah smokers (52.38%) than non smokers as
compared to the non referral group. In contrast, both
the groups had less tobacco chewers. These differences
were statistically significant (p < .05). Also, males were
significantly referred more than females (p < .05). There
were no differences between the two groups related to
age, religion and education.
In Table 2, logistic regression analysis showed that

smoking bidi and hookah were the most significant risk
factors associated with the referral group as compared
to non referral group (p = .000 for bidi and p = .001 for
hookah).

Discussion
The results from the study showed that males were
referred more than females. The referral group had
more bidi and hookah smokers as compared to non
referral group. On the other hand, both groups had less
tobacco chewers indicating that tobacco chewing was
not a predominant form of tobacco consumption in the
population. Furthermore, regression analysis revealed
that smoking bidi and hookah were found to be statisti-
cally significant risk factors among referrals for the sus-
picious lesions.
In our study, 42 adults were referred to the local dentist,

which seems lower than previously reported studies from
India [6]. We expected to find - and confirmed - more
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suspicious lesions in males than in females, based on the
difference of tobacco use between the two sexes [7]. This
finding agrees with various studies where oral squamous
cell carcinoma was found to be more frequent in males
than in females [8]. Our study also showed that smoking
bidi and hookah were associated with higher risks of suspi-
cious lesions. The odds ratio of smoking hookah is highest,
as compared to smoking bidi or chewing tobacco. Other
studies have found consistent results, and this finding
deserves further investigation [9].
Challenges: There was a lack of knowledge about oral

cancer and risk factors, lack of access to the healthcare
system, lack of reliable public health screening programs
at the population level to diagnose oral cancer early, lack
of systematic efforts to educate the population and to
support efforts to discontinue habits, lack of follow up on
precancerous lesions and challenges encountered in low

resource countries (such as lack of new generation diag-
nostics, imaging devices, chemotherapies, etc.).
To improve oral cancer outcomes, one needs to educate

the population on risk factors (primary prevention), have
programs to discontinue risk factors (secondary preven-
tion), have programs to diagnose the disease early and a
good referral and treatment system to treat oral cancer
once diagnosed. Efforts are needed to streamline the
above interventions and to “package” them into a sustain-
able “program” designed for low resource countries.
This pilot study has some strengths and limitations.
Strengths: There were several challenges while con-

ducting the study, such as motivating villagers for screen-
ing, consent forms, the language barrier, transportation
and inadequate dental facilities. The DOH helped in sol-
ving these challenges by recruiting an interpreter, two
dental students and organizing space in local dispensaries

Table 1 Socio-demographic characteristics and personal habit behaviours in referral and non referral population

Referral Non Referral

Variables n (%) n (%) n (%) p value

761 42 (5.52) 719 (94.48)

Socio-demographic variables:

Gender

Males 379 33 (8.71) 346 (91.29) 0.000*

Females 382 9 (2.36) 373 (97.64)

Age

45-55 (reference group) 523 30 (5.75) 493 (94.25) 0.624

56-65 148 6 (4.05) 142 (95.95)

66-75 59 5 (8.47) 54 (91.53)

76-95 31 1 (3.23) 30 (96.77)

Religion

Hindus 537 30 (5.59) 507 (94.41) 0.062

Sikhs 199 8 (4.02) 191 (95.98)

Muslims (reference group) 25 4 (16.00) 21 (84.00)

Education

Less than high school 442 25 (5.66) 417 (94.34) 0.967

High school 194 10 (5.15) 184 (94.85)

College graduates (reference group) 125 7 (5.60) 118 (94.40)

Personal Habits Variables:

Smoking bidi

Smokers 235 24 (10.21) 211 (89.79) 0.000*

Non Smokers (reference group) 526 18 (3.42) 508 (96.58)

Smoking hookah

Smokers 163 22 (13.50) 141 (86.50) 0.000*

Non Smokers (reference group) 598 20 (3.34) 578 (96.66)

Chewing tobacco

Chewers 144 13 (9.03) 131 (90.97) 0.041*

Non Chewers (reference group) 617 29 (4.70) 588 (95.30)

*p < .05- significant
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for screening. In fact, the help from DOH was instru-
mental not only in obtaining all necessary permits and
approvals, but also in creating the “bridges” and facilitat-
ing the community ties with the three villages. The inter-
preter and two dental students helped in motivating and
recruiting eligible villagers as well as making announce-
ments by going door to door to ensure full participation.
They also helped in obtaining the consent form, filling
out the questionnaire and performing VTE.
Limitations: In particular, cross-sectional studies are

not designed to establish causal relationships, and thus
caution should be exercised in interpreting the reported
odds ratio. However, our intent was to collaborate with
local authorities and the community to establish the
prevalence of suspicious lesions in the population and
to identify those at high-risk. Since the information on
the habits was self-reported, there is a potential for
information and recall bias. However, the information
was gathered via structured interviews and the use of a
questionnaire by a single examiner, minimizing the pos-
sibility of any misclassification of the exposure. Misclas-
sification of the outcome is another possible limitation.
We used a clinical examination protocol to identify sus-
picious oral lesions, but had no immediate access to
adequate dental facilities to adjudicate the histology of
the lesions. Eventually, all 42 patients with a positive
finding were referred to a local dentist for follow-up and
possible biopsy, but the follow-up information is not
available to us.
Conclusion: Among the three major forms of tobacco

use, hookah and bidi smoking were found to be statisti-
cally significant risk factors for suspicious lesions among
the referral population. The DOH and community parti-
cipation played a crucial role in motivating people for
screening of OC to reduce the burden in high risk
population with minimal access to health care.

Acknowledgements
We would like to acknowledge the DOH in Haryana, interpreter and two
local dentists for their contributions.

Author details
1Dept. of Oral Health Policy and Epidemiology, Harvard School of Dental
Medicine, Harvard, Boston, MA. 2Dept. of Epidemiology, Harvard School of
Public Health, Harvard, Boston, MA. 3Dept. of Oral Epidemiology and
Biostatistics, Columbia University College for Dental Medicine, Columbia,
New York, NY.

Authors’ contributions
JD carried out the concept and design of the study, participated in the data
collection, analysis and drafted the manuscript. THK performed the statistical
analysis and helped to draft the manuscript. AIZ participated in the study’s
design, coordination and helped to draft the manuscript. All authors read
and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 19 July 2011 Accepted: 12 April 2012 Published: 12 April 2012

References
1. Census of India: 2007.
2. WHO: Tobacco or Health: A Global status report: Country presentations

at various Regional Meetings on Tobacco 1997-1998. Geneva; 1997.
3. Madani AH, Sotoodeh Jahromi A, Dikshit M, Bhaduri D: Risk Assessment of

Tobacco Types and Oral Cancer. Am J Pharmacol Toxicol 2010, 5:9-13.
4. Gupta PC, Ray CS: Smokeless tobacco and health in India and South Asia.

Respirology 2003, 8:419-431.
5. Sankaranarayanan R, Swaminathan R, Black RJ: Cancer survival in

developing countries. Cancer 1996, 78(12):2461-4.
6. Sankaranarayanan R, Mathew B, Jacob BJ, Thomas G, Somanathan T,

Pisani P, Pandey M, Ramadas K, Najeeb K, Abraham E: Early findings from a
community-based, cluster-randomized, controlled oral cancer screening
trial in Kerala. India. The Trivandrum Oral Cancer Screening Study Group.
Cancer 2000, 88(3):664-73.

7. Bandason T, Rusakaniko S: Prevalence and associated factors of smoking
among secondary school students in Harare Zimbabwe. Tobacco Induced
Diseases 2010, 8:12.

8. Kamangar F, Chow WH, Abnet CC, Dawsey SM: Environmental causes of
esophageal cancer. Gastroenterol Clin North Am 2009, 38:27-57.

9. Nasrollahzadeh D, Kamangar F, Aghcheli K, Sotoudeh M, Islami F, Abnet CC,
Shakeri R, Pourshams A, Marjani HA, Nouraie M, Khatibian M, Semnani S,
Ye W, Boffetta P, Dawsey SM, Malekzadeh R: Opium, tobacco, and alcohol
use in relation to oesophageal squamous cell carcinoma in a high-risk
area of Iran. Br J Cancer 2008, 98(11):1857-63.

Table 2 Risk factors associated with referrals using logistic regression

Personal Habit Variables:

Odds Ratio (OR) Confidence Interval (CI) p value

Smoking bidi

Smokers 3.063 1.606- 5.84 0.001*

Non Smokers (reference group) 1

Smoking hookah

Smokers 4.42 2.32-8.41 0.000*

Non Smokers (reference group) 1

Chewing tobacco

Chewers 1.97 0.97- 3.98 0.059

Non Chewers (reference group) 1 - -

*p < .05- significant

Odds ratios and 95% CIs for predictors of suspicious lesions among referrals after adjusting for gender, age, education level and religion.

Dangi et al. Tobacco Induced Diseases 2012, 10:5
http://www.tobaccoinduceddiseases.com/content/10/1/5

Page 4 of 5

http://www.ncbi.nlm.nih.gov/pubmed/14708551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8952551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8952551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20979604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20979604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19327566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19327566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18475303?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18475303?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18475303?dopt=Abstract


doi:10.1186/1617-9625-10-5
Cite this article as: Dangi et al.: Challenges in global improvement of
oral cancer outcomes: findings from rural Northern India. Tobacco
Induced Diseases 2012 10:5.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Dangi et al. Tobacco Induced Diseases 2012, 10:5
http://www.tobaccoinduceddiseases.com/content/10/1/5

Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants & settings
	Questionnaire and intervention
	Statistical analysis

	Results
	Response Rate
	Referral population

	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


