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Background: Early adulthood is a critical window where high tobacco exposure and low risk awareness can
accelerate periodontal breakdown and related oral complications.Therefore, the aim of the present study
was to evaluate awareness and knowledge regarding periodontal health and disease among tobacco users in
early adulthood.

Materials and Method: A cross-sectional questionnaire study was conducted among 200 current tobacco
users aged 20—40 years. Participants using smoke or smokeless tobacco were included, and a pre-validated
questionnaire was used to record tobacco type, frequency, duration, and awareness that smoking can cause
gum disease, bone loss, receding gums, tooth loosening/loss, bad breath, ulcers, precancerous lesions, and
impaired healing, using Yes/No items. Descriptive statistics, Chi-square goodness-of-fit, and Chi-square
tests of association (age <30 vs >30 years; gender) were applied.

Results: Participants were predominantly male (81%), with most aged between 25-30 years, and 68% used
smoked tobacco. Over half smoked >5 cigarettes/day and 50.5% had smoked for >5 years. While 74.5%
agreed smoking is harmful, only 53% knew it causes gum disease, 21.5% recognized its effect on bone loss,
and 23% knew it causes receding gums. Awareness of ulcers (24.5%), precancerous lesions (36.5%), and
impaired healing (14%) was low. Awareness did not differ significantly by age, but females more often
acknowledged general harm, whereas males more often recognized certain periodontal consequences.

Conclusion: Early adult tobacco users show adequate general but poor specific awareness of
smoking-related periodontal, mucosal, and precancerous risks, independent of age.
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Introduction
Up to 90% of people worldwide suffer from
periodontal disease, one of the most prevalent

conditions affecting the oral cavity. One of the main s
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reactive oxygen species, hydrogen cyanide, and
carbon monoxide; sixty of these substances are
known or presumed to cause cancer.’ The
prevalence and complexity of periodontal disease
are directly correlated with smoking exposure.*’

In 2001, Johnson GK proposed that present or past
smoking was responsible for almost half of cases of
periodontitis.’ There is a tendency for pipe smokers
to experience more bone loss than nonsmokers, and
both cigar and cigarette smokers have a noticeably
higher loss of bone height than nonsmokers. “The
most prevalent negative consequences of
smokeless tobacco usage are localised to the site of
implantation, such as receding gingival tissue and
white mucosal ulcers, in contrast to smokers who
suffer from extensive periodontal deterioration. Up
to 90% of patients with refractory periodontitis
smoke, and smoking negatively impacts all types of
periodontal therapy. Changes in the microbiota
and/or host response have been implicated in the
pathophysiology of smoking-related periodontal
damage.”*

Several cross-sectional and cohort studies have
evaluated periodontal health and disease among
young or early adult tobacco users, showing
consistently worse periodontal status and often
poor awareness of risk.”"” Therefore, the aim of the
present study was to evaluate the awareness and
knowledge regarding periodontal health and
disease among tobacco users in early adulthood.

Materials and Methods

+ Study design and setting:

The present questionnaire study followed a
cross-sectional design among tobacco users in early
adulthood, with the age of the study participants
ranging from 20 years to 40 years. The study was
conducted in the department of periodontics of a
private Dental College in Coimbatoreand the study
participants were the residents of Coimbatore city.
After obtaining the approval of the Institutional
Ethics Committee and the written informed

consent, the data were collected using a
structured, pre-validated questionnaire on tobacco
habits and awareness of periodontal and oral
effects of smoking. The questionnaire was
prepared with the help of previously published
tobacco and oral-health awareness studies and
relevant literature.”® A panel of experts in the field
examined the content and language to ensure
accuracy, significance, and consistency of the
questionnaire. The questionnaire was prepared in
two languages; English, and the regional language,
Tamil.

+ Study population and sampling

Current smokers or smokeless tobacco users
between the ages of 20 and 40 were included;
participants who were unwilling to participate or
who had systemic conditions that could affect
their responses were excluded from the study. A
prevalence-based sample size estimation for
cross-sectional surveys using the formula
n=4pq/d’ (with an allowance for non-response)
indicated a minimum requirement of
approximately 180 participants; to enhance
precision and permit subgroup analyses by age and
gender, the final target sample size was set at 200.
In the above-mentioned formula, the alphabets
represent:

p = expected proportion (prevalence) of the
characteristic in the population

q =1-P, the proportion without the characteristic

d = desired absolute precision (margin of error)
around the estimate, in proportion form

In the full formula n=4pq/d® “4” is an
approximation of z° when using 95% confidence
(z=1.96)

Therefore, the current study included 200 tobacco
smokers in the aforementioned age range. The age
categories were then divided into four sub-groups:
20-25 years, 26-30 years, 31-35 years, and 36-40
years, with 47, 76, 43, and 34 participants in each.
The sample included 162 males (81%) and 38
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females (19%), indicating that males predominate
among tobacco users in this age range.

« Data collection tool

A pretested questionnaire captured the type of
tobacco use (smoking, smokeless, both), quantity
per day, and duration of use (<5 years, >5 years, up
to <10 years). The questionnaire also contained
awareness items: general harm of smoking and
specific knowledge that smoking can cause gum
disease, bone loss, receding gums, early loosening
and loss of teeth, bad breath, ulcers, precancerous
lesions, and impaired healing. Awareness of each
periodontal and oral consequence of smoking was
assessed using dichotomous (Yes/No) questions, as
the mainfocus was on the presence or absence of
basic knowledge rather than its intensity or attitude
for each awareness item.

* Data collection tool

A pretested questionnaire captured the type of
tobacco use (smoking, smokeless, both), quantity
per day, and duration of use (<5 years, >5 years, up
to <10 years). The questionnaire also contained
awareness items: general harm of smoking and
specific knowledge that smoking can cause gum
disease, bone loss, receding gums, early loosening
and loss of teeth, bad breath, ulcers, precancerous
lesions, and impaired healing.Awareness of each
periodontal and oral consequence of smoking was
assessed using dichotomous (Yes/No) questions, as
the mainfocus was on the presence or absence of
basic knowledge rather than its intensity or attitude
for each awareness item.

Statistical analysis

Descriptive statistics (frequencies, percentages)
summarized age, gender, tobacco type, frequency,
and years of use. Chi-square goodness-of-fit was
used to test whether the distribution of “Yes/No”
responses differed significantly from an equal
distribution for each awareness question.
Chi-square tests of association was employed to
compare smoking characteristics and the

awareness level by age group (<30 vs >30 years),
and by gender. A p-value <0.05 was considered
statistically significant.

Results

The study included 200 early adult tobacco users,
predominantly males (81%), with most
participants in the 25-30-year age group (38%),
followed by 20-25 years (23.5%), 30-35 years
(21.5%) and 35-40 years (17%). Smoking was the
most common form of tobacco use (68%), while
24.5% used smokeless tobacco and 7.5% reported
both forms. With respect to intensity of smoking,
59% of smokers consumed more than five
cigarettes per day, 21% smoked fewer than five,
and 20% reported consuming approximately one
packet per day, indicating generally high daily
exposure. In terms of duration, about half of the
participants (50.5%) had been smoking for more
than five years and 43% for less than five years,
while a smaller proportion (6.5%) reported nearly
ten years of smoking, suggesting substantial
cumulative exposure beginning in early
adulthood. Table 1 and Table 2 highlights the
aforementioned findings.

Regarding overall awareness, 74.5% of
respondents acknowledged that smoking is not
good for their health, a distribution highly
significant on the Chi-square goodness-of-fit test
(p<0.001), whereas awareness of specific oral and
periodontal consequences was considerably lower
(Table 3). Nearly 53% of the participants knew that
smoking can cause gum disease (p=0.40), while
only 21.5% were aware that smoking can affect
bone loss around teeth and 23% that it can cause
receding gums or lengthening of teeth, both highly
significant deficits (p<0.001 for each). Awareness
that smoking can cause early loosening of teeth
(44.5%) and early loss of teeth compared with
non-smokers (49.5%) did not have statistical
significance (p=0.12 and p=0.89, respectively),
indicating considerable uncertainty in these
domains.
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In contrast, cosmetic or socially evident effects
were better recognized, with 57.5% reporting that
smoking causes bad breath, a significantly higher
proportion than expected by chance (p=0.03).
Knowledge of mucosal and systemic effects
remained poor: only 24.5% recognized that
smoking can cause ulcers on the gums and 36.5%
that it can cause precancerous lesions, while
awareness that smoking impairs healing was
particularly low at 14%, all with highly significant
p-values (p<0.001), highlighting major gaps in
understanding of more serious oral risks (Table 3).

Age-stratified analysis (<30 vs >30 years) showed
that patterns of tobacco type and daily quantity
were similar across age groups, with no significant
differences in smoking versus smokeless use or in
number of cigarettes smoked per day (p>0.05 for
both). As expected, duration of smoking differed
significantly, with participants under 30 years
more often reporting less than five years of smoking
(51.2%), while those over 30 years more frequently
reported more than five or close to ten years of use
(p<0.001), reflecting longer cumulative exposure
in the older subgroup. However, awareness of the
general and specific oral effects of smoking did not
differ significantly by age for any of the
questionnaire items, with similar proportions of
“Yes” responses in both age groups for all outcomes
(p>0.05). This suggested that knowledge gaps were
consistent across younger and older age-groups of
this early-adult cohort. Table 4 and 5 shows the
relevant findings.

When smoking characteristics were compared by
gender, males and females did not differ
significantly in type of tobacco used (smoking,
smokeless, or both), quantity smoked per day, or
duration of smoking (all p>0.05), although
numerically males accounted for most of the heavy
and long-term users by virtue of their greater
representation in the sample (Table 5).

In contrast, gender-wise comparison of awareness

revealed some significant differences: a higher
proportion of females (86.8%) than males (71.6%)
knew that smoking is not good for their health
(p=0.04), suggesting better general health
awareness among women. Conversely, males
showed significantly higher awareness for certain
specific periodontal consequences, with 24.1% of
men versus 10.5% of women acknowledging that
smoking affects bone loss around teeth, and
47.5% versus 31.6% recognizing that smoking can
cause early loosening of teeth (both p=0.04),
although absolute awareness levels for these
items remained low in both genders. For other
questionnaire items—awareness of gum disease,
receding gums, bad breath, early tooth loss,
ulcers, precancerous lesions and impaired
healing—no statistically significant gender
differences were observed (p>0.05), reinforcing
that overall knowledge of smoking-related
periodontal and oral risks was suboptimal across
the study population (Table 7).

Table 1: Age & Gender distribution among study subjects

Variable Category n %
Age 20-25 yrs. 47 23.5%
25-30 yrs. 76 38.0%
30-35 yrs. 43 21.5%
35-40 yrs. 34 17.0%
Gender Males 162 81.0%
Females 38 19.0%

Table 2: Distribution of Smoking habit characteristics among study subjects

Variable Category n %

Do you use tobacco in Smoking 136 68.0%
any other way? Smokeless 49 24.5%

Both 15 7.5%
If you smoke, how much | < 5 nos. 42 21.0%
you smoke in a day? > 5 nos. 118 59.0%

1 Packet 40 20.0%
How many years have < 5 yrs. 86 43.0%
you been smoking? > 5 yrs. 101 50.5%

< 10 yrs. 13 6.5%

4 Journal of Dental Sciences & Research | Feb. 2026 Volume 17 | Issue 1



Table 3:Comparison of distribution of subjects' responses to the study questionnaire

using Chi Square Goodness of Fit Test

Questions Response < 30 yrs. > 30 yrs. p-value
n % n %

Do you know that Smoking Yes 71 57.7% 44 57.1% 0.94
can cause bad breath? No 52 42.3% 33 42.9%
Do you know that Smoking Yes 62 | 50.4% | 37 | 48.1% 0.75
can cause early loss of teeth No 61 49.6% 40 51.9%
than non-smokers?
Do you know that Smoking Yes 29 23.6% 20 | 26.0% 0.70
can cause Ulcer on your No 94 76.4% 57 74.0%
gums?
Do you know that Smoking Yes 45 36.6% 28 36.4% 0.98
can cause Precancerous No 78 63.4% 49 63.6%
Lesions?
Do you know that Smoking Yes 15 | 12.2% | 13 | 16.9% 0.35
can cause Impaired healing? No 108 | 87.8% 64 83.1%

Table 6: Comparison of Smoking related Characteristics based on the gender of study

subjects using Chi Square Test

Questions Responses n % X Value | p-value
Do you know that smoking is not good | Yes 149 | 74.5% | 48.020 | <0.001*
for you? No 51 | 25.5%
Do you know that Smoking can cause | Yes 106 | 53.0% | 0.720 0.40
Gum Disease? No 94 | 47.0%
Do you know that Smoking will affect | Yes 43 | 21.5% | 64.980 | <0.001*
bone loss around tooth? No 157 | 78.5%
Do you know that Smoking can cause | Yes 46 | 23.0% | 58.320 | <0.001*
receding gums or lengthening of teeth? | No 154 | 77.0%
Do you know that Smoking can cause | Yes 89 | 44.5% | 2.420 0.12
early loosening of teeth? No 111 | 55.5%
Do you know that Smoking can cause | Yes 115 | 57.5% | 4.500 0.03*
bad breath? No 85 | 42.5%
Do you know that Smoking can cause | Yes 99 |49.5% | 0.020 0.89
early loss of teeth than non-smokers? | No 101 | 50.5%
Do you know that Smoking can cause | Yes 49 | 24.5% | 52.020 | <0.001*
Ulcer on your gums? No 151 | 75.5%
Do you know that Smoking can cause | Yes 73 |36.5% | 14.580 | <0.001*
Precancerous Lesions? No 127 | 63.5%
Do you know that Smoking can cause | Yes 28 | 14.0% | 103.680 | <0.001*
Impaired healing? No 172 | 86.0%

* - Statistically Significant

Table 4:Comparison of Smoking related Characteristics based on the age group of study

subjects using Chi Square Test

Questions Response < 30 yrs. > 30 yrs. p-value
n % n %
Do you use tobacco in Smoking 86 |69.9% | 50 | 64.9% 0.55
any other way? Smokeless 27 [22.0% | 22 | 28.6%
Both 10 8.1% 5 6.5%
If you smoke, how much | < 5 nos. 24 19.5% | 18 23.4% 0.76
you smoke in a day? > 5 nos. 73 [59.3% | 45 | 58.4%
1 Packet 26 21.1% | 14 18.2%
How many years have < 5yrs. 63 |51.2% | 23 | 29.9% | <0.001*
you been smoking? > 5 yrs. 59 | 48.0% | 42 | 54.5%
< 10 yrs. 1 0.8% 12 15.6%
* - Statistically Significant
Table 5: Age wise parison of P to the Awareness based questions

using Chi Square Test
Questions Response < 30 yrs. > 30 yrs. p-value
n % n %
Do you know that smoking is | Yes 90 73.2% 59 76.6% 0.59
not good for you? No 33 26.8% 18 | 23.4%
Do you know that Smoking Yes 61 49.6% 45 58.4% 0.22
can cause Gum Disease? No 62 50.4% 32 41.6%
Do you know that Smoking Yes 25 | 20.3% | 18 | 23.4% 0.61
will affect bone loss around No 98 | 79.7% | 59 | 76.6%
tooth?
Do you know that Smoking Yes 30 24.4% 16 | 20.8% 0.56
can cause receding gums or No 93 75.6% 61 79.2%
lengthening of teeth?
Do you know that Smoking Yes 55 44.7% 34 44.2% 0.94
can cause early loosening of No 68 55.3% 43 55.8%
teeth?

Questions Response Males Females p-value
n % n %
Do you use tobacco in Smoking 107 | 66.0% | 29 76.3% 0.34
any other way? Smokeless 41 25.3% 8 21.1%
Both 14 8.6% 1 2.6%
If you smoke, how much | < 5 nos. 37 [228%| 5 13.2% 0.40
you smoke in a day? > 5 nos. 94 | 58.0% | 24 | 63.2%
1 Packet 31 19.1% 9 23.7%
How many years have < 5 yrs. 73 45.1% | 13 34.2% 0.39
you been smoking? > 5 yrs. 78 | 48.1% | 23 | 60.5%
< 10 yrs. 11 6.8% 2 5.3%
Table 7: Gender wise ison of subjects' r to the study questionnaire using

Chi Square Test

Questions Response Males Females p-value
n % n %

Do you know that smoking is | Yes 116 71.6% 33 86.8% 0.04*
not good for you? No 46 28.4% 5 13.2%
Do you know that Smoking | Yes 88 54.3% 18 47.4% 0.44
can cause Gum Disease? No 74 45.7% 20 52.6%
Do you know that Smoking | Yes 39 24.1% 4 10.5% 0.04*
will affect bone loss around | No 123 75.9% 34 89.5%
tooth?
Do you know that Smoking | Yes 36 22.2% 10 26.3% 0.59
can cause receding gums or | No 126 77.8% 28 73.7%
lengthening of teeth?
Do you know that Smoking | Yes 77 47.5% 12 31.6% 0.04*
can cause early loosening of | No 85 52.5% 26 68.4%
teeth?
Do you know that Smoking | Yes 97 59.9% 18 47.4% 0.16
can cause bad breath? No 65 40.1% 20 52.6%
Do you know that Smoking | Yes 85 52.5% 14 36.8% 0.08
can cause early loss of teeth | No 77 47.5% 24 63.2%
than non-smokers?
Do you know that Smoking | Yes 41 25.3% 8 21.1% 0.58
can cause Ulcer on your No 121 74.7% 30 78.9%
gums?
Do you know that Smoking | Yes 60 37.0% 13 34.2% 0.75
can cause Precancerous No 102 63.0% 25 65.8%
Lesions?
Do you know that Smoking | Yes 25 15.4% 3 7.9% 0.23
can cause Impaired healing? | No 137 84.6% 35 92.1%

* - Statistically Significant
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Discussion

The current study demonstrates that, while early
adult tobacco users are generally aware that
smoking is detrimental, their understanding of the
precise periodontal and oral implications is
significantly inadequate. Although 75% of
participants accepted smoking is "not good," less
than 60% understood its role in gum disease, and
only approximately a fifth were aware of its
influence on bone loss, gingival recession,
impaired healing, or gingiva ulceration. This
pattern shows that most tobacco users have a
shallow understanding of tobaccoconsequences,
which is mostly limited to general or noticeable
symptoms such as bad breath, whereas essential
knowledge concerning deeper periodontal
destruction and precancerous changes does not
reach this population. These findings are
consistent with previous studies suggesting that
patients are unaware of the association between
smoking and periodontal disease, although
substantial epidemiological evidence that smoking
significantly increases the likelihood and severity
of periodontitis and tooth loss.”

The large proportion of smokers with significant
daily intake (>5 cigarettes per day), and prolonged
exposure to the habit indicate a high-risk group for
early periodontal damage. The lack of substantial
age-wise changes in awareness between 20-40
years shows that knowledge gaps are set early and
are not corrected or changed as individuals grow
older in early adulthood. This coincides with
observations that smoking-related oral health
education is generally inadequate during
adolescence and young adulthood, especially
among frequent users.” "' Additionally, tobacco
warnings rarely emphasize periodontal effects
compared to lung cancer or cardiovascular disease.
This study found no significant difference in
awareness between younger (<30 years) and older
(>30 years) participants, indicating a systemic
communication failure rather than a knowledge
gradient based on age. This is in accordance with a

2021 study from India that found poor awareness
of tobacco's impact on oral health among dental
patients of all ages, with no consistent
improvement among older adults. The authors
attributed this to inadequate counseling and poor
integration of oral tobacco messages into routine
care.

Gender-specific findings present a crucial
dimension. Females in this study were more likely
than males to acknowledge that smoking is
detrimental, indicating stronger overall health
consciousness; however, males had greater
awareness of specific periodontal consequences
such as bone loss and early tooth loosening.
Despite this, awareness of the link between
smoking and alveolar bone loss remains low in
both genders, with less than 25% of men and 10%
of women recognizing it. This mixed pattern
suggests that health promotion efforts aimed at
tobacco users should be gender-specific: females
may benefit from more focused information on
specific oral and periodontal risks, whereas males
may require reinforcement of overall health
implications and motivation to change their
behaviors.

This is consistent with the findings of the study
conducted by Rajeh MT, and Alblowi JA." " The
former study found that females have much better
overall oral health knowledge and habits than
males, lending credence to the notion that women
have a higher level of general health
consciousness. The latter study revealed that
gender disparities in the harmful effects of tobacco
exist, with males exhibiting stronger particular
knowledge about oral and periodontal

13,14

implications of tobacco use than the females.

The finding that awareness of mucosal and
precancerous changes is poor is particularly
concerning in the Indian context, where oral
precancer and cancer burden is high and tobacco
use remains a major etiologic factor. Less than 40%
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of subjects knew that smoking could cause
precancerous lesions, and only one-quarter
recognized its role in causing ulcers on the gums,
despite strong evidence linking tobacco to
leukoplakia, erythroplakia and other potentially
malignant disorders. Moreover, only 14%
understood that smoking impairs healing, which
has direct implications for outcomes of periodontal
therapy, extractions, and implant procedures. This
result can be substantiated by various researches
that highlight the higher incidence and prevalence
of precancerous lesions and conditions, as well as

15,16

oral cancers in India.” "This lack of awareness may
partly explain poor adherence to pre- and
post-operative tobacco cessation advice and
suboptimal healing responses observed clinically
in smokers, as patients may not perceive smoking
as directly relevant to their dental treatment

17
outcomes.

The study's shortcomings include a cross-sectional
design that does not allow for causal inferences
between awareness and conduct. Additionally,
self-reported responses may be influenced by
social desirability bias or overestimation of
knowledge. The Yes/No format effectively
measured basic knowledge, but it did not assess
depth of understanding, explanation accuracy, or
attitudes and intentions toward tobacco use and
periodontal care. Despite limitations, the study
provides important baseline data showing that
early adult tobacco users have low awareness of
smoking-related periodontal and oral risks. This
highlights the need for targeted, periodontal-
focused tobacco education within both dental and
broader health systems.

Conclusion

This current study highlights that while most early
adult tobacco users know smoking is harmful,
awareness of its specific periodontal, mucosal, and
precancerous effects is markedly poor. Critical
gaps exist regarding bone loss, gingival recession,
ulcers, precancerous lesions, and impaired

healing, despite substantial tobacco exposure.
Awareness did not differ significantly by age,
suggesting systemic communication failures
rather than age-related effects. Gender patterns
indicate females have better general health
awareness, whereas males recognize some
periodontal consequences slightly more often,
supporting the need for gender-tailored,
periodontal-focused tobacco education integrated
into routine dental and tobacco cessation
services.
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