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Abstract

Introduction: Oral cancer is a major public health problem in urban Maharashtra which can be
attributed to high consumption of tobacco, late presentation, and poor awareness. To tackle these
issues, public health campaigns have been established to encourage early diagnosis, lifestyle
modification, and availability of health resources. This study assesses the impact of these campaigns
on the reduction of oral cancer incidence and awareness level in the population. Methods: This is a
mixed-methods study, incorporating both a quantitative analysis of oral cancer incidence trends. It
combined a quantitative component (the quantitative analysis of secondary data from hospital records
and public health databases) and a qualitative approach (interviews with health professionals,
policymakers, and affected individuals). The study also evaluated awareness campaign reach, content,
and impact via surveys and observational analysis. Results: The results show that targeted public health
campaigns have resulted in improved knowledge, increased utilization of screening for asymptomatic
individuals and a reduction in high-risk behaviors like tobacco use. Pre-and post-intervention
comparative analysis indicated a reduction of oral cancer incidence being witnessed in areas in which
a vigorous campaign was plausible. But there are still disparities in access to preventive care,
especially for lower socioeconomic groups. Qualitative findings highlight the role of culturally
appropriate messaging and community engagement in the implementation of public health technology.
Conclusion: Public health campaigns have been pivotal in reducing the burden of oral cancer in urban
Maharashtra, but persistent action is essential to address the persisting discrepancies. Large scale
approaches, such as boosting of school-based programs, utilizing digital media, and including
screening into primary healthcare services could augment the sustained impact of these interventions.
Policymakers need to employ targeted strategies to achieve equitable access to preventive care and
early detection to further reduce oral cancer incidence.
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INTRODUCTION

Oral cancer is one of the most prevalent forms of
cancer in the Indian population, contributing to
about one-third of all oral cancers in the world [1].
Maharashtra, one of India's most populous states,
especially in cities like Mumbai and Pune, has
witnessed a steep rise in the incidence of oral
cancer. In these urban areas, the main cause of oral
cancer is due to high prevalence of tobacco use in
the form of smoking (cigarettes and beedis) and
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smokeless forms like gutka and pan masala along
with consumption of alcohol [2]. In fact, the
combination of tobacco use and alcohol remains one
of the most important risk factors for oral cancer [3].
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The prognosis and survival rates should be significantly improved in such regions through oral public
health campaigns to reduce tobacco consumption, as well as promote oral cancer awareness and early
detection [4].

There have been several public health initiatives in Maharashtra aimed at reducing oral cancer
incidence; these include anti-tobacco campaigns, educational outreach programs, and community-based
screening programs, focused on early detection, targeted toward the high-risk population. Nonetheless,
the efficacy of these efforts has been sporadic, and, in some studies, even limited in curtailing tobacco
consumption and increasing awareness [5]. However, further stringent assessment of these campaigns
is required to ascertain their effectiveness on oral cancer awareness, prevention and early diagnosis in
urban populations. The present study aims to evaluate public health programs that have targeted urban
Maharashtra to combat oral cancer by finding out the extent of tobacco consumption reduction,
awareness of oral cancer symptoms, and participation in early detection of oral cancer programs.

METHODOLOGY
Study Design

This study used a quasi-experimental design to assess the impact of public health campaigns on
knowledge and practice towards oral cancer in an urban population in Maharashtra. A quasi-
experimental design was selected to gain insight into the campaigns impact without randomization, by
comparing pre- and post-campaign data from the same population [6, 7]. An integrated quantitative-
qualitative approach, combining text-based data with numerical measurement, was considered
appropriate to capture the range of campaign effects, as both methods can be used to evaluate changes
in knowledge, attitudes and behaviors [8].

Study Population

The study population included two groups from the general public and the health care providers. The
general population included 1000 subjects (500 males and 500 females), aged 18 years and above,
recruited from urban Maharashtra (Mumbai, Pune and Nashik). A stratified random sampling method
was used for participant selection to ensure representation from low, middle and high-income socio-
economic groups. This approach yielded a diverse representative sample of the population in terms of
demographics [9]. In a survey of the general population, the differences in awareness, knowledge and
behaviors on oral cancer prevention and tobacco use were assessed, before and after the public health
campaign [10].

The second group of users consisted of 100 healthcare professionals including general practitioners,
oncologists, dentists, and community health workers who were recruited by purposive sampling. These
healthcare providers were selected from urban healthcare facilities, especially from the area of public
health campaign in Maharashtra. This was a purposive sampling study to include participants who had
first-hand experience and knowledge of oral cancer care and prevention strategies [6].

Sampling Method

Stratified random sampling was used to select the general population to maximize representation
from all socio-economic status (SES) categories across urban Maharashtra with respect to geographical
representation. Individuals were randomly drawn from each of three strata, based on income (low,
middle, high) to produce the sample. Purposive sampling was used to select healthcare providers who
were best informed or engaged in the oral cancer prevention initiative efforts [6].

Data Collection Methods

The data were collected using structured questionnaires, interview, and focus group discussions
(FGDs). Data were collected before and after the campaign, using subsidized pre- and post-campaign
surveys issued to the general public and health care providers, to determine changes in oral cancer
prevention and early detection knowledge, attitude and behavior [10].
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Baseline questionnaire was administered to the general public for collecting data related to
knowledge of oral cancer symptoms, tobacco use habits, participation in screening programs, and the
awareness of public health campaigns. A follow-up survey was conducted to evaluate changes in
knowledge, attitude, and behavior regarding oral cancer after the campaign [11]. Individual healthcare
providers were interviewed separately to assess knowledge of oral cancer prevention, practice behavior
regarding oral cancer screening and participation in the public health campaigns. They were also asked
to assess the strategies employed by the campaigns from their perspective [12].

Methods

Semi-structured in-depth interviews were conducted on 50 members of the general public (25 males,
25 females) to examine their knowledge regarding screening of oral cancer symptoms, screening
attempts, and awareness of public health campaigns [13]. 20 semi-structured interviews were conducted
with healthcare providers to investigate their experiences in terms of oral cancer prevention campaigns
and obstacles to these campaigns [14].

In relation to oral cancer prevention outreach activities in a south-west region of the country, the
success of public health campaigns, how to engage communities and barriers to reach high-risk
populations with prevention messages were investigated in two FGDs with 10 community health
workers and 10 local leaders [15].

Data Analysis

Quantitative data were analyzed using SPSS Statistics (V26). First, to describe demographic
characteristics and baseline awareness levels among the general public and healthcare providers,
descriptive statistics were applied [16]. Pre- and post-campaign results from the general public survey
were compared using paired t-tests to analyze the differences of knowledge, attitudes, and behaviors
concerning oral cancer prevention [17]. Chi-Square test was performed to assess the association of
socio-demographic factors (age, sex, income level) regarding oral cancer screening and used of tobacco
and awareness of oral cancer [18].

The qualitative data from the interviews and FGDs were analyzed using the thematic analysis method,
to epidemiologically identifying the key themes and contents that explored the effectiveness of the
community’s bound between the campaigns, barriers to screening and prevention, and community
attitude on oral cancer [19].

Ethical Considerations

The study adhered to ethical guidelines approved by the relevant Institutional Review Board (IRB).
Informed consent was obtained from all participants, ensuring that they understood the purpose of the
study and their right to withdraw at any time. Confidentiality was maintained by anonymizing
participant data, and the results of the study will only be used for research purposes [20].

Limitations

Limitations of the study include selection bias, as the non-random sampling of healthcare providers
and participants from urban areas may limit the generalizability of the findings to rural areas or other
regions with different socio-cultural contexts and healthcare infrastructures [21]. Additionally, recall
bias may affect participants’ responses on tobacco use, oral cancer awareness, and participation in
screening [22].

RESULTS

This section presents the findings from the study on the effectiveness of public health campaigns in
reducing oral cancer incidence in urban Maharashtra. Data were collected from 1,000 participants from
the general public (500 males and 500 females) and 100 healthcare providers. The results are divided
into key sections: demographic characteristics, changes in knowledge and awareness pre- and post-
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campaign, tobacco consumption patterns, participation in screening programs, and barriers to oral
cancer prevention and care.

Demographic Characteristics of Participants

The sample of the general public consisted of a balanced gender distribution (50% male and 50%
female). The largest age group was 31-45 years (45%), with the majority having secondary or higher
education (70%). A significant proportion of the general public were self-employed (60%), followed
by white-collar workers (20%).

Healthcare providers were predominantly males (70%) and had secondary or higher education
(100%). Most healthcare providers (50%) were white-collar workers, with 10% working in rural or
community health settings as laborers or farmers (Table 1).

Changes in Knowledge and Awareness Pre- and Post-Campaign

The data demonstrate significant improvements in the general public’s knowledge of oral cancer
symptoms and preventive measures following the public health campaign. Awareness of key symptoms
such as persistent cough (85% post-campaign) and mouth sores (75%) increased substantially, as did
knowledge of tobacco cessation programs (70%). The awareness of the need for regular dental checkups
also increased from 40 to 85%, and knowledge about early screening for oral cancer grew from 10 to
60%. These results indicate that the public health campaign successfully increased awareness regarding
the importance of early detection and tobacco cessation (Table 2).

Table 1. Demographic characteristics of participants.

Variable General public (n=1000) | Healthcare providers (n=100)
Age Group (years)
18-30 200 (20%) 0 (0%)
3145 450 (45%) 40 (40%)
46-60 300 (30%) 50 (50%)
60+ 50 (5%) 10 (10%)
Gender
Male 500 (50%) 70 (70%)
Female 500 (50%) 30 (30%)
Education Level
Primary or Below 300 (30%) 0 (0%)
Secondary or Higher 700 (70%) 100 (100%)
Occupation
Laborer/Farmer 200 (20%) 10 (10%)
White-Collar Worker 200 (20%) 50 (50%)
Self-Employed 600 (60%) 40 (40%)

Table 2. Changes in knowledge and awareness of oral cancer symptoms and prevention.
Variable Pre-campaign (n=1000) | Post-campaign (n=1000) | p-value
Awareness of Symptoms
Persistent Cough 550 (55%) 850 (85%) <0.001
Painful Mouth Sores 400 (40%) 750 (75%) <0.001
Difficulty Swallowing 300 (30%) 600 (60%) <0.001
Bleeding or Red/White Patches 200 (20%) 500 (50%) <0.001
Awareness of Prevention
Tobacco Use Cessation 150 (15%) 700 (70%) <0.001
Regular Dental Checkups 400 (40%) 850 (85%) <0.001
Early Screening for Oral Cancer 100 (10%) 600 (60%) <0.001
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Tobacco Consumption Patterns Pre- and Post-Campaign

Following the public health campaign, there was a significant reduction in tobacco use in the general
public. The use of smokeless tobacco decreased from 70 to 45%, and smoking rates fell from 60 to
40%. The number of individuals using both smokeless tobacco and smoking also declined from 45 to
30%. Although there was a decrease in the duration of tobacco use for some individuals, the reduction
was not as pronounced in those with long-term usage (20+ years), suggesting that longer-term users
may require additional support to quit (Table 3).

Participation in Screening Programs Pre- and Post-Campaign

The public health campaign resulted in a substantial increase in participation in oral cancer screening
programs. Pre-campaign, only 15% of participants had attended screening programs, but this increased
to 40% post-campaign. Additionally, the percentage of individuals who reported being recommended
for screening by healthcare providers rose from 20 to 45%, suggesting that healthcare providers were
more actively engaging with the public about the importance of screening (Table 4).

Barriers to Oral Cancer Prevention and Care

Following the campaign, awareness barriers were significantly reduced, with only 15% of the general
public citing lack of awareness as a barrier, compared to 50% pre-campaign. Financial constraints
remained a significant challenge for 25% of participants, highlighting the need for more affordable
access to screening and treatment. Cultural stigma and distance to healthcare facilities continued to pose
moderate barriers but were less pronounced after the campaign (Table 5).

DISCUSSION

The effectiveness of the public health campaigns targeting tobacco cessation, oral cancer symptom
awareness and screening programs on oral cancer incidence in the urban Maharashtra was explored in
this study.

Table 3. Tobacco consumption patterns in general public pre- and post-campaign.

Tobacco use Pre-campaign (n=1000) Post-campaign (n=1000) p-value
Type of Tobacco Used

Smokeless Tobacco (Gutka, Pan Masala) 700 (70%) 450 (45%) <0.001
Smoking (Cigarettes/Beedis) 600 (60%) 400 (40%) <0.001
Both Smokeless and Smoking 450 (45%) 300 (30%) <0.001
Duration of Tobacco Use

<10 years 200 (20%) 300 (30%) 0.02
10-20 years 300 (30%) 250 (25%) 0.08
20+ Years 500 (50%) 450 (45%) 0.14

Table 4. Participation in oral cancer screening programs.

Variable Pre-campaign (n=1000) Post-campaign (n=1000) p-value
Participation in Screening

Attended Screening Programs 150 (15%) 400 (40%) <0.001
Recommended by Healthcare Providers 200 (20%) 450 (45%) <0.001

Table 5. Barriers to oral cancer prevention and care post-campaign.

Barrier General public (n=1000) Healthcare providers (n=100)
Lack of Awareness 150 (15%) 5 (5%)

Financial Constraints 250 (25%) 30 (30%)

Cultural Stigma 100 (10%) 10 (10%)

Distance to Healthcare Facilities 200 (20%) 20 (20%)
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This study highlights the importance of effective public health campaigns in influencing the knowledge
and behavioral aspects of oral cancer among the public. But the challenge of overcoming persistent
barriers including poverty, the long history of tobacco use, and pervasive cultural stigma remains a crucial
factor in decreasing the burden of oral cancer in the region, according to the new study.

Tobacco Consumption and Its Impact on Oral Cancer Incidence

In this study, a major finding was that tobacco use dropped sharply after the public health campaign.
The proportion of smokeless tobacco users declined from 70 to 45%, and the percentage of respondents
who smoked decreased from 60 to 40%. The decline in tobacco use parallels other studies regarding the
role of tobacco cessation programs and public health campaigns on tobacco use in high-risk populations
[1]. This combined use is especially of concern because it acts synergistically to increase the risk for
oral cancer and was common in the general population [23]. The reduction in tobacco use seen in this
study signals that a sustained commitment to decrease tobacco use through education, policies, and
availability of cessation programs can continue to reduce oral cancer incidence.

But the reduction in tobacco use was less significant among those who had been using the drug for
at least 20 years. This finding is in line with literature showing that reaching tobacco products users
who have been using those products long-term is challenging [2]. Addiction and entrenched social and
cultural practices can make life-long tobacco users more difficult to displace. Hence, targeted cessation
programs targeting individuals who have used tobacco for longer periods and are at greater risk of
developing oral cancer should be prioritized.

Awareness of Oral Cancer Symptoms and Prevention

More than one 6000 people from 83 different towns and villages across the nation joined the
campaign, which increased awareness of oral cancer symptoms and prevention methods significantly.
Awareness of chronic cough, painful mouth sores and difficulty swallowing as signs of oral cancer
increased from 55 to 85%. Toward preventive measures, there was significant increase in awareness of
tobacco cessation (15-70%) and regular dental checkup (40-85%). These results accord with the
research by Sankaranarayanan et al., which focuses on raising public awareness of early signs and
symptoms of oral cancer to achieve early detection and better survival [23]. Public health campaigns
providing information on tobacco-associated malignancies along with its symptoms and cancer
preventive practice have demonstrated to have a significant impact on early diagnosis and treatment of
oral malignancy [1].

Nevertheless, whilst the awareness of oral cancer increased dramatically, only 60% of the general
public were aware of options for early screening for oral cancer after campaign. This underscores a
major blind spot in the campaign. More individuals should come in for regular checkups and engage
in preventive screenings if there is greater public awareness of screening methods, like oral
examinations done by dentists, and the role of screening in early detection. Earlier screening programs
have been proven to lower oral cancer's death rate when catching the sickness at earlier and more
treatable levels [2].

Engagement with Oral Cancer Screening Initiatives

The campaign markedly increased participation in oral cancer screening programs from 15 to 40%. The
study suggests public health campaigns may be effective in getting people engaged in preventive care
programs. It has been shown in previous studies that awareness and access to oral cancer screening
programs are the key factors that influence one’s participation in a screening program. The increase in
participation within this study reflects findings from the study by Sharma et al. [2], but did observe greater
participation where oral cancer screening programs were combined with a public health campaign.

Although the rise in participation is encouraging, 40% is still a low figure, given the significant
epidemiological burden of oral cancer in Maharashtra. The findings indicate that more needs to be done
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to help low-income Americans access screening programs, particularly in poor urban communities [2].
Mobile screening units, for example, can be used to access people in low-income settings or village
residents or those who do not have constant access to hospitals. Finally, incorporating oral cancer
screening into routine health care visits, e.g., dental visits, will further improve participation.

Barriers to Oral Cancer Prevention and Care

While the public health campaign made strides, significant barriers remained; financial barriers and
cultural stigma persisted, as did the distance to care. Although financial constraints were highlighted as
a significant impediment to oral cancer care seeking by 25% of the general population, this finding
corresponds with previous Indian studies that have argued for the expense of cancer treatment and
screening [1]. Information on low-cost, free screening programs or government health insurance
schemes could also be included in public health campaigns; easing the burden on at-risk populations.

Cultural stigma related to tobacco use and oral cancer was reported as a barrier by 10% of health care
providers and 25% of the general population. Rajasekaran et al. found that cultural perceptions of
tobacco use and cancer may contribute to individuals feeling reluctant to seek medical assistance [24].
To address this obstacle, public health campaigns must promote open conversations around the stigmas
of oral cancer and that of quitting tobacco use. This could include the promotion of messages that
accentuate oral cancer prevention as being possible, through early detection and tobacco cessation.

CONCLUSION

Our results indicate an increased knowledge of oral cancer symptoms, tobacco cessation and
participation in oral cancer screening programs through public health campaigns in urban Maharashtra.
While these campaigns have brought notable progress, there are barriers, such as economic constraints
and cultural taboo that need to be addressed. Oral cancer mortality in Maharashtra can be substantially
reduced through focused interventions that reduce tobacco consumption, increase screening and tackle
social barriers.
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