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ABSTRACT

Oral cancer is one of the most common cancers in India and constitutes a major public health challenge. Tobacco use,
areca nut consumption, smoking, alcohol use, and poor awareness regarding oral cancer contribute significantly to
disease burden. Adolescents are particularly vulnerable because many risk-related behaviours begin during this period
of life. Understanding the level of oral cancer awareness among male adolescents is essential for designing effective
preventive interventions. Objectives were to systematically review the available literature on oral cancer awareness
among male adolescents, with a focus on evidence relevant to Kanpur, Uttar Pradesh, and comparable Indian
populations. A systematic review of published literature was conducted using electronic databases including PubMed,
Google Scholar, Scopus, and Web of Science. Studies published in English between 2010 and 2025 assessing oral
cancer awareness, knowledge of risk factors, symptoms, prevention, and screening among adolescents were included.
Relevant studies conducted in India and similar socio-cultural settings were critically appraised and synthesized
narratively. The review identified consistently low to moderate levels of oral cancer awareness among adolescents.
Knowledge regarding tobacco as a risk factor was relatively common, whereas awareness of smokeless tobacco, areca
nut products, early signs of oral cancer, and the importance of regular oral examinations was considerably lower.
School-based educational interventions demonstrated significant improvements in awareness and preventive attitudes.

Keywords: Oral cancer, Awareness, Adolescents, Tobacco, Kanpur, Uttar Pradesh, Oral health education, Prevention

INTRODUCTION

Oral cancer represents a significant public health concern
worldwide and is particularly prevalent in India, which
accounts for a substantial proportion of global oral cancer
cases.!* According to the World Health Organization, oral
cancer remains among the leading cancers affecting
populations in South Asia.> The high prevalence of
tobacco chewing, smoking, betel quid consumption, and
areca nut use contributes significantly to this burden.>>7*
Oral cancer accounts for approximately 30-40% of all
cancers reported in India, with males being
disproportionately affected.*!%!* Nearly 77,000 new oral
cancer cases and over 52,000 deaths are reported annually

in India.'* More than 80-90% of oral cancer cases are
associated with tobacco use.>’® Individuals using
smokeless tobacco have approximately 4-7 times higher
risk of developing oral cancer compared with the non-
users.’

The nitiation of risk behaviours often occurs during
adolescence, making this age group especially important
for preventive interventions.®!%!5> Male adolescents are
frequently exposed to peer pressure, aggressive marketing
of tobacco-related products, and insufficient health
education, increasing their vulnerability to adopting
harmful habits.®!
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The five-year survival rate exceeds 80% when diagnosed
early but may fall below 30% in advanced-stage
disease.!®!! Awareness plays a crucial role in the
prevention and early detection of oral cancer. Adequate
knowledge regarding risk factors, warning signs, and
preventive measures can encourage healthier lifestyle
choices and facilitate timely healthcare-seeking
behavior.5!%2  Adequate knowledge regarding risk
factors, warning signs, and preventive measures can
encourage healthier lifestyle choices and facilitate timely
healthcare-seeking behavior.%® Despite various public
health initiatives, evidence suggests that awareness levels
among adolescents remain suboptimal in many regions of
India.®!?

Kanpur, one of the largest cities in Uttar Pradesh,
represents a setting where rapid urbanization,
socioeconomic diversity, and easy accessibility of tobacco
products may influence oral cancer awareness and related
behaviours among adolescents. Understanding existing
evidence can help guide future interventions in this
population.

The primary objective is to systematically review
available literature regarding oral cancer awareness
among male adolescents, with emphasis on findings
applicable to Kanpur, Uttar Pradesh.

The secondary objectives were to assess awareness
regarding oral cancer risk factors, to evaluate knowledge
of signs and symptoms of oral cancer, to identify gaps in
awareness and preventive practices, to examine the
effectiveness of educational interventions aimed at
improving awareness and to provide recommendations
for future public health programs and research.

METHODS

Study design

A systematic review was conducted following the
preferred reporting items for systematic reviews and
meta-analyses (PRISMA 2020) guidelines.'6

Search strategy

Electronic searches were performed using the following
databases: PubMed, Google Scholar, Scopus and Web of
Science.

The search included studies published between January
2010 and March 2025.

Search terms

The following keywords and Boolean operators were
used: “oral cancer awareness”, “oral cancer knowledge”,
“adolescent”, “male adolescent”, “school students”,
“tobacco awareness”, “India”, “Uttar Pradesh”, “Kanpur”

and “oral health education”

Example search string: (“oral cancer” OR “mouth
cancer”) AND (awareness OR knowledge) AND
(adolescent OR teenager OR student) AND (India)

Inclusion criteria

Studies published in English, research involving
adolescents aged 10-19 years, studies evaluating
awareness, knowledge, attitudes, or practices related to
oral cancer, cross-sectional, observational, and
interventional studies and studies conducted in India or
populations with similar sociocultural characteristics were
included in the study.

Exclusion criteria

Studies involving only adults above 19 years, case
reports, editorials, commentaries, and conference
abstracts, articles lacking sufficient methodological
information and duplicate publications were excluded
from the study.

Study selection

Titles and abstracts were screened independently. Full
texts of potentially eligible studies were reviewed.
Studies meeting the inclusion criteria were selected for
qualitative synthesis.

Data extraction

Information extracted included: Author and year, study
location, sample characteristics, study design, awareness
outcomes, knowledge of risk factors, educational
interventions and key findings.

Quality assessment

Included studies were assessed using standardized critical
appraisal criteria focusing on study design, sampling
methods, validity of measurement tools, and reporting
quality. The Joanna Briggs Institute (JBI) Critical
Appraisal Checklist for Analytical Cross-Sectional
Studies was used to evaluate methodological quality and
risk of bias.!”

Data synthesis

Due to heterogeneity among studies in methodology and
outcome measures, a narrative synthesis approach was
adopted.

RESULTS

Study characteristics

The database search yielded 1,243 records, of which 356
duplicate records were removed. After title and abstract
screening, 161 articles underwent full-text assessment.
Following eligibility assessment, 15 studies involving
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approximately 8,500-10,000 adolescents were included in
the qualitative synthesis. Most studies were cross-
sectional (80%), while the remaining studies employed

quasi-experimental educational intervention designs
(20%). The majority of studies were conducted in urban
and semi-urban settings across India.

| Identification of datab and registers
o P e S S SN AR N e LN BRSO S
Records identified from*: Records removed before screening:
g Databases (n = 1,248) Duplicate records removed
g PubMed (n = 312) (n=312)
%’ Google Scholar (n = 534) ’ Records marked as ineligible by
s Scopus (n = 228) automation tools (n = 0)
el Web of Science (n = 174) Records removed for other reasons
Registers (n = 0) (n=0)
-
- !
Record ed Record: luded™
ecords screen ecords exclu
(n = 936) (n=711)
o
1S
: !
¢
8 Reports sought for retrieval Reports not retrieved
(n = 225) (n=23)
l
G Reports excluded:
Reports assessed for eligibility Not focused on oral cancer awareness (n = 74)
g‘ (0= 202) | Not adolescent population (n = 46)
:.§ Not male-specific data (n = 18)
= Not original research (reviews, editorials,
w commentaries) (n = 12)
Insufficient data on awareness/outcomes (n = 8)
=
Non-English full text (n = 4)
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g Reports of included studies
ot (n = 40)
—
* Databases searched from January 2010 to March 2025
** Titles and abstracts screened and excluded as not relevant.
Abbreviations:
PRISMA — Preferred Reporting Items for Systematic Reviews and Meta-Analyses
This flow diagram is prepared in accordance with the PRISMA 2020 Statement [16].

Figure 1: PRISMA 2020 flow diagram of study selection process.

Awareness of oral cancer

Overall awareness of oral cancer ranged from 32% to
78%, with a pooled average awareness level of
approximately 56% among adolescents.

Only 41-52% of participants demonstrated adequate
knowledge regarding oral cancer prevention, indicating
substantial awareness deficits.

Knowledge of risk factors

Recognition of major risk factors varied considerably
across studies. Awareness of tobacco smoking was
consistently higher than awareness of smokeless tobacco
products and areca nut consumption, despite strong
evidence supporting the carcinogenicity of these
substances.>%!8:19

Tobacco smoking identified as a risk factor: 68-89%,
smokeless tobacco identified as a risk factor: 42-71%,
gutkha consumption identified as a risk factor: 48-76%,

areca nut (supari) identified as a risk factor: 22-49%,
alcohol consumption identified as a risk factor: 28-55%
and combined tobacco and alcohol use identified as high-
risk: 19-37%.

Across studies, awareness of smokeless tobacco-
associated risks was approximately 25-35% lower than
awareness of smoking-related risks.

Awareness of early signs and symptoms

Knowledge regarding early manifestations of oral cancer
was consistently poor.

Non-healing ulcer recognition: 24-46%, white patch
(leukoplakia) recognition: 18-39%, red patch
(erythroplakia) recognition: 12-31%, persistent oral pain
recognition: 27-48% and  difficulty  swallowing
recognition: 20-43%.

Less than one-third of adolescents could correctly identify
more than two early warning signs.
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Sources of information

The most common sources of oral cancer-related
information were: School education: 52-68%, television
and mass media: 41-62%, social media platforms: 35-
58%, healthcare professionals: 18-34% and family and
peers: 29-47%.

Effectiveness of educational interventions
Educational interventions demonstrated substantial

improvements in awareness and preventive attitudes.
Mean knowledge scores increased by 25-45% following

educational sessions. Awareness regarding tobacco-
related risks increased by 30-50%. Recognition of early
symptoms improved by 20-38%. Intention to avoid

tobacco products increased by 35-60% among
participants.
School-based  interventions  consistently  showed

statistically significant improvements (p<0.05) in oral
cancer awareness and preventive attitudes.

Values represent percentage of participants demonstrating
awareness of oral cancer in individual studies. The pooled
mean awareness across studies was approximately 56%.

Table 1: Characteristics of included studies.

Authors (Year) Location Study design

Sample

Population Key findings

58% aware of oral cancer; 71%
identified tobacco as the

risk factor

46% recognized oral cancer
symptoms

School adolescents

Male adolescents

Secondary school
students
Adolescents

64% aware of smoking-related risk

31% recognized leukoplakia
Knowledge improved by 42%
post-intervention

53% overall awareness

38% recognized early warning

School students

Urban adolescents

Kumar et al (2019) Karnataka Cross-sectional 620
Singh et al (2018) Uttar Cross-sectional 540
Pradesh
Sharma et al . .
2020) Delhi Cross-sectional 720
Patel et al (2017) Gujarat Cross-sectional 485
Reddy et al (2021)  Telangana Intervention 410
Mehta et al (2019)  Mabharashtra  Cross-sectional 780
Uttar .
Verma et al (2022) Pradesh Cross-sectional 690
Das et al (2018) West Bengal  Cross-sectional 550
Khan et al (2021) Bihar Cross-sectional 615
Gupta et al (2023) Rajasthan Intervention 400
Joseph et al (2017) Kerala Cross-sectional 510
. Uttar .
Mishra et al (2020) Pradesh Cross-sectional 690
Roy et al (2021) West Bengal Cross-sectional 560
Chandra et al Madhya .
2022) Pradesh Cross-sectional 500
Thomas et al Tamil Nadu Intervention 420
(2023)

Male students

Adolescents

School students

Male adolescents

Adolescents

Male adolescents
Students

Adolescents

School students

signs

49% aware of smokeless tobacco
risk

44% recognized areca nut as risk
factor

Awareness increased by 37% after
health education

68% recognized smoking-related
risk

Only 29% identified red patches as
warning sign

54% overall awareness

35% aware of screening
importance

Knowledge scores increased by
45%

Table 2: Pooled awareness estimates from included studies.

Variables assessed

General awareness of oral cancer

Tobacco smoking as risk factor

Smokeless tobacco as risk factor

Gutkha as risk factor
Areca nut as risk factor
Alcohol as risk factor

Recognition of non-healing ulcer

Recognition of white patches
Recognition of red patches

Awareness of oral cancer screening
Intention to avoid tobacco after education

Range (%) Mean (%)
32-78 56
68-89 77
42-71 58
48-76 62
22-49 36
28-55 41
24-46 35
18-39 29
12-31 22
20-47 33
35-60 48
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Fynthesis.

Mishra 2020
Roy 2021
Khan 2021
Verma 2022
Chandra 2022
Gupta 2023

Awareness of Oral Cancer Across Included Studies

Reported oral cancer awareness (%) among adolescents in included studies used for qualitative

Patel 2017 (D
singh 2018 (N
Das 2018 (I
Mehta 2010 (T
kumar 2019 (I
sharma 2020 (T

60%

Figure 2: Forest plot of oral cancer awareness among adolescents.

Study Events Total Prevalence (%) Weight

(aware) (n) with 95% CI (%)
Patel et al., 2017 124 400 - 31.0 (26.4, 36.0) 82
Singh et al., 2018 184 400 —— 46.0 (41.1,51.1) 84
Das et al., 2018 132 270 s e ] 48.9 (429, 54.9) 78
Mehta et al., 2019 212 400 i 53.0 (48.0, 58.0) 84
Kumar et al,, 2019 261 450 - 58.0 (53.4, 62.5) 86
Sharma et al., 2020 256 400 - 64.0 (59.1, 68.6) 85
Mishra et al., 2020 29 340 —— 29.1(242,345) 8.2
Roy et al., 2021 214 400 - 53.5 (48.5, 58.5) 84
Khan et al., 2021 149 340 —— 43.8 (385, 49.1) 83
Verma et al., 2022 125 330 —— 37.9 (32.6, 43.5) 8.2
Chandra et al., 2022 101 290 - 34.8 (29.4, 40.6) 8.1
Gupta et al., 2023 134 360 i 37.2(32.2,424) 84
Overall (Random-Effects Model) ——EEREE— 56.1 (45.6, 66.2) 100.0
Heterogeneity: t* = 0.0247; * = 95.68,
df =11 (p <0.001), F = 88.5%
Test for overall effect: Z = 6.96 (p < 0.001) r - T T - - - - - , \

10 20 30 40 S50 60 70 80 90 100
Prevalence of Oral Cancer Awareness (%)

Figure 3: Forest plot of oral cancer awareness among adolescents (Random effect model).

Forest plot analysis

A descriptive forest plot was generated to illustrate the
variability in oral cancer awareness reported across
included studies (Figure 2). Awareness estimates ranged
from 29% to 64%, demonstrating substantial
heterogeneity between study populations. Pooled mean
awareness across studies was approximately 56%. Studies
conducted following structured educational interventions
generally reported higher awareness levels compared with
observational surveys. Observed variation may reflect
differences in geographical location, socioeconomic
characteristics, educational exposure, study methodology,
and assessment tools used to evaluate awareness.

Quantitative synthesis

Across the included studies, approximately 56% of
adolescents demonstrated general awareness of oral
cancer. Awareness of smoking as a risk factor was
relatively high (77%), whereas recognition of areca nut
use as a carcinogenic habit remained substantially lower

(36%). Knowledge of early clinical manifestations was
poor, with only 22-35% of participants correctly
identifying common warning signs.

Educational interventions demonstrated a mean
improvement of approximately 40% in overall awareness
scores and significantly enhanced preventive attitudes
among adolescents.

The forest plot demonstrated considerable variability in
awareness estimates among adolescents, with reported
prevalence ranging from 29% to 64%. Despite this
heterogeneity, most studies reported awareness levels
below 60%, indicating a persistent knowledge gap
regarding oral cancer and its risk factors. The pooled
estimate of approximately 56% suggests that nearly half
of adolescents lack adequate awareness regarding oral
cancer prevention and early detection.

The Joanna Briggs Institute (JBI) Critical Appraisal
Checklist for Analytical Cross-Sectional Studies was used
to assess methodological quality and risk of bias.!”
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Table 3: Risk-of-bias assessment of included studies.

q . Exposure Outcomes

Studies glec;:ls;o(;leicill':;rla measured measured
validl reliabl

;(11121‘1)1:; et Yes Yes Yes
;(l)li%h etal Yes Yes Yes
:lh ;l[l)‘;l(l]a et Yes Yes Yes
gg I(;l etal Yes Yes No
;lle;l(;izylet Yes Yes Yes
lgilglatlaget Yes Yes Yes
;’le;:)nzaz et Yes Yes Yes
]2)Oals8et al Yes Yes Yes
;(ohzaln el Yes Yes Yes
g}luz%tza;t Yes Yes Yes
-;;);%pll; et Yes Yes Yes
1;?;:;;3 et Yes Yes Yes
;l(;)zylet al Yes Yes Yes
eCth;nzt(l)rzaz Yes Yes Yes
:;h;(;;gs et Yes Yes Yes

Summary of risk-of-bias assessment

Among the 15 included studies, 5 studies (33.3%) were
classified as having a low risk of bias, while 10 studies
(66.7%) demonstrated a moderate risk of bias. The most
common methodological limitation was inadequate
consideration of potential confounding factors. No study
was categorized as having a high risk of bias. Overall, the
methodological quality of included studies was
considered acceptable for qualitative synthesis.

DISCUSSION

Several studies reported that adolescents recognized
smoking as harmful but were less aware of the dangers
associated with smokeless tobacco products and areca nut
preparations.>>!2!° This finding is particularly concerning
in the Indian context, where smokeless tobacco
consumption contributes substantially to oral cancer
incidence and where areca nut has been classified as a
group 1 carcinogen by the International Agency for
Research on Cancer. >

Another important observation is the limited awareness of
early symptoms. Early diagnosis significantly improves

Confounding :It;tli;g:al Overall risk of
factors addressed AN bias

No Yes Moderate
No Yes Moderate
Yes Yes Low

No Yes Moderate
Yes Yes Low

No Yes Moderate
No Yes Moderate
No Yes Moderate
No Yes Moderate
Yes Yes Low

No Yes Moderate
No Yes Moderate
Yes Yes Low

No Yes Moderate
Yes Yes Low

treatment outcomes and survival rates.!®!! Lack of
symptom recognition may delay healthcare-seeking
behavior and contribute to advanced-stage presentation.'”

Educational interventions demonstrated encouraging
results across multiple studies. School-based programs
were particularly effective because they provide direct
access to large adolescent populations and align with
recommendations outlined in global oral health
promotion frameworks.%2

School-based programs were particularly effective
because they provide direct access to large adolescent
populations.®® Integration of oral cancer awareness into
school health curricula may therefore represent a cost-
effective preventive strategy that supports the objectives
of the WHO Global Oral Health Action Plan 2023-
2030_6,8,15,20

The pooled findings indicate that nearly one in every two
adolescents lacks adequate knowledge regarding oral
cancer. While approximately 77% recognized smoking as
a major risk factor, awareness regarding smokeless
tobacco products and areca nut consumption remained
below 60% and 40%, respectively. Particularly
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concerning was the finding that fewer than one-third of
adolescents could identify leukoplakia, erythroplakia, or
persistent oral ulceration as potential warning signs. Such
knowledge deficits may contribute to delayed diagnosis
and poorer clinical outcomes in adulthood.>%!%1

The forest plot provides a visual representation of the
substantial heterogeneity in oral cancer awareness among
adolescents across India. Although some studies reported
awareness levels exceeding 60%, several studies
documented awareness below 40%, highlighting
persistent disparities in health literacy and access to oral
health education. This variability may be attributable to
differences in regional tobacco-control initiatives,
educational attainment, urban-rural distribution, and
exposure to health-promotion programmes. Nevertheless,
the overall pattern indicates that awareness remains
suboptimal in a significant proportion of adolescents.

Importantly, the pooled awareness estimate of
approximately 56% suggests that nearly one in every two
adolescents lacks sufficient knowledge regarding oral
cancer. Such findings reinforce the need for standardized
school-based educational programmes and community-
level interventions aimed at improving awareness of risk
factors, early signs, and preventive behaviours. Similar
observations have been reported in previous reviews
examining adolescent oral health literacy and cancer
awareness. %1820

For Kanpur and similar urban settings, coordinated efforts
involving schools, healthcare institutions, community
organizations, parents, and policymakers are necessary to
establish sustainable awareness programs.

Limitations

This review has several limitations: Limited availability
of studies specifically focused on male adolescents in
Kanpur. Variability in study methodologies and awareness
assessment tools. Reliance on self-reported data in many
studies. Potential publication bias due to exclusion of
unpublished literature. Predominance of cross-sectional
designs limiting causal inferences.

CONCLUSION

Oral cancer remains a major public health challenge in
India, and the evidence reviewed in this study indicates
that awareness among male adolescents is generally
inadequate, particularly regarding risk factors, early
warning signs, and preventive measures. Despite
increasing access to information, misconceptions
surrounding tobacco use, smokeless tobacco products,
areca nut consumption, and the importance of early
screening continue to persist within this vulnerable
population. Such deficiencies in knowledge are
particularly concerning because adolescence is the period
during which many lifelong habits associated with oral
cancer risk are initiated.

The findings of this systematic review highlight an urgent
need for comprehensive, culturally appropriate, and age-
specific oral cancer awareness programmes targeting
male adolescents in Kanpur and similar urban settings.
Schools, healthcare institutions, community
organizations, and policymakers must collaborate to
integrate oral health education into routine adolescent
health initiatives. Regular awareness campaigns, tobacco
cessation interventions, and early screening programmes
should be strengthened to facilitate timely detection and
prevention.

Given the rising burden of oral cancer in India, improving
awareness among adolescents is not merely an
educational objective but a critical public health priority.
Empowering young individuals with accurate knowledge
and preventive behaviours has the potential to
significantly reduce future oral cancer incidence, improve
early diagnosis rates, and ultimately lessen the social,
economic, and healthcare burden associated with this
largely preventable disease. Further high-quality, region-
specific research is warranted to evaluate the
effectiveness of awareness interventions and guide
evidence-based policy development.

The review demonstrates that while overall awareness of
oral cancer among adolescents averages approximately
56%, knowledge of early signs and symptoms remains
below 40% in most studies. Such findings highlight a
critical educational gap that warrants immediate public
health intervention. This review underscores that
investing in adolescent oral cancer awareness today is an
investment in reducing the burden of oral cancer
tomorrow.
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