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Abstract

Background: Tobacco use among healthcare workers compromises their role as cessation advocates. This study focuses on nicotine depend-
ence, quit intentions, and cessation efforts among daily tobacco-using healthcare students, professionals, and staff in Eastern India.

Methods: A multicentric cross-sectional study using a structured questionnaire was conducted in 24 healthcare institutions across Bihar and
Jharkhand during July—August 2023, analysing data from 729 daily tobacco users among a total of 7619 participants.

Results: The mean nicotine dependence score was 4.6 + 2.3, with 49.2% showing moderate dependence, 38.4% low, and 12.3% high.
Among daily users, 63.1% expressed quit intentions. Two-thirds (67.9%) attempted to quit in the past year, with 36.6% using nicotine re-
placement therapy and 62.0% trying unaided. Participants without quit intentions had higher odds of moderate dependence [adjusted odds
ratio (AOR) = 9.36] and high dependence (AOR = 28.8). Receiving no cessation advice increased the odds of moderate (AOR = 5.30) and high
dependence (AOR = 16.15). Quit intentions were associated with lower nicotine dependence (AOR = 29.9 for low and 4.04 for moderate), re-
ceiving quit advice (AOR = 2.03), and awareness of tobacco control laws (AOR = 1.08 per unit). Quit attempts were influenced by quit intentions
(AOR = 13.03), lower nicotine dependence (AOR = 2.68 for moderate), and receiving cessation advice (AOR = 2.82).

Conclusions: The study population showed moderate nicotine dependence and substantial quit intentions, emphasizing the need for stronger
healthcare-led cessation efforts to enhance success and empower healthcare workers as tobacco control advocates.
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Introduction respiratory infections, placing an additional burden on public
health systems [3-6].

Healthcare professionals (HCPs) are uniquely positioned to
lead tobacco control efforts as frontline providers of cessation
interventions. The WHO Framework Convention on Tobacco
Control emphasizes their role in delivering cessation advice,
initiating brief interventions, and motivating patients to quit
[7-9]. However, tobacco use among HCPs remains alarm-
ingly high, reaching up to 43.4% in some studies [6, 10-12].
This undermines their credibility as role models, jeopardizes
their health and productivity, and diminishes their ability to
inspire behavioural change within themselves and the com-
munities they serve. Addressing tobacco use among HCPs is

Tobacco use is a pressing global health crisis, causing over 8
million deaths annually, with 80% of these deaths occurring
in low- and middle-income countries [1]. In India, the second-
largest consumer of tobacco worldwide, 29% of adults use
tobacco, including 42.4% of men and 14.2% of women [2,
3]. Nicotine, the highly addictive component in tobacco,
drives dependency, making quitting a persistent challenge.
Tobacco use contributes not only to non-communicable dis-
eases (NCDs) such as cardiovascular conditions, cancers,
and chronic respiratory diseases but also exacerbates sus-
ceptibility to communicable diseases like tuberculosis and
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Key Messages

Moderate nicotine dependence was most common among daily tobacco users

Stress and peer influence were the main reasons for initiating tobacco use

Quit intentions and attempts were linked to cessation advice received

Users with lower nicotine dependence were more likely to quit

Many tried quitting without assistance; few used nicotine replacement therapy (NRT) or counselling
e Awareness of tobacco laws positively influenced quit motivation

essential to empower them as effective advocates for cessation
[4, 13-15].

Bihar and Jharkhand, two states in Eastern India, high-
light the challenges of low-resource settings in addressing
tobacco use. In Bihar, 25.9% of adults use tobacco, with
23.5% preferring smokeless forms. In Jharkhand, tobacco
use is even higher at 38.9%, with 35.4% consuming smoke-
less products like khaini and gutkha [2, 16, 17]. These cul-
turally ingrained habits complicate cessation efforts. Both
states lack adequate tobacco cessation services, comprehen-
sive training for HCPs in nicotine dependence management,
and widespread public awareness about cessation support.
These barriers reflect broader systemic challenges in low-
resource settings, where infrastructure for tobacco control is
often limited [14, 18-20].

This study investigates nicotine dependence, quit intentions,
and cessation efforts among daily tobacco-using healthcare
students, professionals, and staff in Bihar and Jharkhand. By
exploring this critical yet understudied population, the find-
ings aim to inform targeted interventions that address tobacco
use among HCPs, enabling them to act as effective change
agents within themselves and the communities they serve.

Methods

Study design and participants

This multicentric, observational, cross-sectional study was
conducted in July and August 2023, involving participants
from 24 tertiary healthcare institutions across the Eastern
Indian states of Bihar and Jharkhand. The study cohort com-
prised healthcare students, professionals, and support staff.
Healthcare students were drawn from medical, dental, and
nursing disciplines. HCPs included faculty members, resident
doctors (from medical and dental streams), and nursing per-
sonnel. The support staff consisted of administrative officers,
laboratory technicians, attendants, cleaning staff, security
personnel, and other essential workers.

The study was led by investigators from All India Institute
of Medical Sciences (AIIMS) Deoghar, a nationally significant
institution in Jharkhand committed to advancing healthcare,
research, and education. Twenty medical colleges, including
AIIMS Deoghar, and four dental colleges participated in
the survey. Personalized invitations detailing the method-
ology were sent to medical and dental colleges in Bihar and
Jharkhand. In Bihar, 11 of 21 medical colleges participated,
while all nine in Jharkhand were fully engaged. Among
dental colleges, two out of six in Bihar and two out of four
in Jharkhand took part. After obtaining institutional consent,
nodal representatives were appointed to coordinate survey
activities, following a detailed briefing on study objectives
and procedures.

The study’s sample size was based on Naik et al. [5], which
estimated that 16.9% (~17%) of the population were daily
tobacco users. With a 50% response rate and a design effect
of 2, a sample size of 7503 was calculated to estimate this
proportion with a 10% relative precision (1.7% absolute
precision) at a 95% confidence level. Ultimately, 7619 indi-
viduals participated. For this analysis on nicotine dependence
and cessation efforts, Naik et al’s [5] estimate of 50% at-
tempting to quit tobacco was used to calculate a minimum
sample size of 384 with a 5% margin of error and 95% con-
fidence. The analysis included data from 729 daily tobacco
users, ensuring an adequate sample size. Data collection was
conducted via a self-administered, anonymous Google Form
available in English and Hindi to ensure inclusivity. No per-
sonally identifiable information was collected. A snowball
sampling technique was used, wherein nodal representatives
distributed the survey link through direct communication and
institutional WhatsApp groups. Mass administration sessions
were also held in lecture halls for students and offices or can-
teens for staff. Devices were provided for cleaning and sup-
port staff without smartphone access to facilitate independent
form completion.

Measures

The questionnaire was systematically developed through
a comprehensive literature review and consultations with
experts from the Departments of Community and Family
Medicine (CFM) and Psychiatry at AIIMS Deoghar [2, 21—
25]. The questionnaire was reviewed by investigators from
participating medical and dental colleges during a virtual con-
sultative meeting, where face and content validity were estab-
lished through expert consensus, and refinements were made
based on the feedback received. A pilot test was conducted
with 30 participants at AIIMS Deoghar, comprising 10 med-
ical students, 10 resident doctors, and 10 staff members. This
process provided valuable insights for final revisions. The pilot
test assessed the clarity, relevance, and internal consistency of
the questionnaire items. Based on participant feedback, minor
modifications were made to the wording and sequencing of
items. During the pilot phase, the Cronbach’s alpha values
indicated good internal consistency: 0.904 for the awareness
scale (26 items), 0.812 for the Fagerstrom Test for Nicotine
Dependence (FTND) among smokers (6 items), and 0.751 for
the FTND among smokeless tobacco users (6 items).

The finalized questionnaire included sections on socio-
demographic details (age, sex, religion, caste, marital status,
and native state) and socio-economic factors (occupation and
yearly family income). Tobacco use status was categorized as
former, current, or daily users and usage patterns were de-
tailed, including the type of tobacco product (e.g. cigarettes,
bidis, gutka, khaini, zarda, gudhaku, and gul), preferred
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method (smoking, smokeless, or both), and mode of use
(alone or with friends). Nicotine dependence was assessed
using the FTND scale for smoking and smokeless tobacco,
with a composite score derived for dual users based on the
higher of the two scores [21, 22].

The questionnaire also captured data on tobacco cessation
advice received in the past 12 months, quit attempts during
the same period, duration of attempts, measures used (e.g.
nicotine replacement therapy, counselling, and quit lines), and
current quit intentions. Awareness of tobacco control laws
was evaluated using 26 items, compliance through 9 items,
and perceptions of India’s tobacco control measures through
10 items. In the final dataset, the Cronbach’s alpha values
demonstrated good internal consistency: 0.924 for the aware-
ness scale (26 items), 0.814 for the FTND among smokers (6
items), and 0.747 for the FTND among smokeless tobacco
users (6 items). Findings on tobacco use prevalence, aware-
ness, compliance, and perceptions are detailed in a separate
manuscript [26].

The study classified tobacco use into three categories:
former users, who had ever used tobacco products even once;
current users, who had used tobacco products within the past
month; and daily users, who consumed tobacco products
daily at the time of form submission, irrespective of quantity.
Awareness of tobacco control laws was assessed through 26
items, with each correct response scoring 1, and the cumula-
tive score representing overall awareness. Nicotine depend-
ence was measured using the Fagerstrom Scale separately for
smoking and smokeless tobacco (Supplementary Table S1).
For dual users, a composite nicotine dependence score was
derived by selecting the higher of the two scores, which was
then categorized as low (0-3), moderate (4-6), or high (7-10)
dependence [21, 22, 25].

Data analysis

Data collected via Google Forms was exported to Microsoft
Excel and analysed using JAMOVI software (version 2.3.26)
[27]. Qualitative variables were presented as frequencies and
percentages, while quantitative variables were expressed as
means = standard deviations (SD). Nicotine dependence
scores were compared across participant characteristics
using independent samples #-tests or ANOVA, depending on
the number of categories. Tukey’s post hoc test was used for
polychotomous variables to identify specific group differ-
ences. Associations between background characteristics and
nicotine dependence levels were assessed using the chi-square
test. Bivariate and multivariable multinomial logistic regres-
sion, with the forced entry method, identified factors associ-
ated with moderate and high nicotine dependence compared
to low dependence. Logistic regression, both bivariate and
multivariable, was performed to determine predictors of quit
intentions and the likelihood of a quit attempt, using the
forced entry method. Odds ratios (OR) with 95% confidence
intervals (CI) quantified associations, with statistical signifi-
cance set at P < .05.

Results

The mean age of participants was 28.4 = 7.9 years (range:
19-65), with most being male (87.4%) and Hindu (83.1%).
Scheduled Caste and Scheduled Tribe individuals comprised
17.9%,while 1.1% weredivorced or separated (Supplementary

Table S2). The mean age of tobacco initiation was 18.8 + 4.8
years (range: 11-45), with stress (48.3%) and peer pressure
(28.5%) as key reasons for initiation (Supplementary Fig.
S1). Most participants were smokers (70.6%), followed by
smokeless tobacco users (20.4%) and dual users (8.9%), with
cigarettes (82.9%) being the most common product. Half
(52.6%) used tobacco with friends, and 50.8% had received
quit advice in the past year. Among participants, 63.1% ex-
pressed a desire to quit, with 63.7% aiming to quit within a
month, although 36.9% had no quit intentions. Despite this,
67.9% attempted to quit, with 62.0% unaided and 36.6%
using nicotine replacement therapy (Table 1).

The mean knowledge score on tobacco control legisla-
tion was 19.0 = 7.5, and the mean nicotine dependence score
was 4.6 = 2.3. Females had lower nicotine dependence com-
pared to males (3.8 £2.0 vs. 4.7 = 2.4, P <.001) (Fig. 1a).
Nicotine dependence scores varied significantly across occu-
pations (P <.001), with students having lower dependence
compared to professionals (3.9 =+ 1.9 vs. 4.9 + 2.7, P <.001)
and staff (3.9 £ 1.9 vs. 6.6 + 2.1, P < .001). Professionals also
showed lower dependence compared to staff (4.9 2.7 vs.
6.6 +2.1, P <.001) (Fig. 1b). Age of tobacco initiation was
significantly associated with nicotine dependence (P < .001).
Those initiating at <15 years showed higher dependence com-
pared to those starting at 19-21 years (5.3 + 2.4 vs. 3.7 + 2.2,
P <.001) and >22 years (5.3 2.4 vs. 4.3 2.3, P<.001).
Similarly, initiation at 15-18 years was linked to higher de-
pendence than initiation at 19-21years (4.9 = 1.9vs.3.7 + 2.2,
P <.001) (Fig. 1c). Nicotine dependence also differed by pre-
ferred tobacco products (P < .001). Smokeless tobacco users
had higher dependence than smokers (6.7 = 2.1 vs. 3.8 = 1.9,
P <.001). Dual users were more dependent compared to
smokers (6.3 1.9 vs. 3.8 +1.9, P <.001) (Fig. 1d). A sig-
nificant relationship existed between knowledge of tobacco
control legislation and nicotine dependence (P < .001). Those
with a knowledge score <15 had higher dependence com-
pared to scores of 15-19 (5.4 +2.5 vs. 4.2 2.4, P <.001),
20-24 (5.4 2.5 vs. 4.2 2.1, P <.001), and >25 (5.4 = 2.5
vs. 4.0 = 2.1, P <.001) (Fig. 1e). Those advised by healthcare
providers to quit tobacco had lower dependence than others
(3.7+2.1 vs. 5.5+2.3, P<.001) (Fig. 1f). Quit intentions
also influenced dependence, with those not interested in
quitting showing significantly higher dependence compared
to those intending to quit someday (6.3 =2.1 vs. 3.4 = 1.7,
P <.001), within 1 month (6.3 2.1 vs. 3.8 £ 1.9, P <.001),
or within 12 months (6.3 2.1 vs. 3.1 + 1.9, P <.001) (Fig.
1g). The duration of the last quit attempt was significantly
associated with dependence (P <.001). Those with quit dur-
ations <24 hours had higher dependence compared to those
with durations of days (5.6 +2.6 vs. 3.3 2.1, P <.001),
weeks (5.6 £ 2.6 vs. 3.8 +1.9, P <.001), or months (5.6 = 2.6
vs. 3.9 £ 1.7, P <.001) (Fig. 1h). Moderate dependence was
most common (49.2%), followed by low (38.4%) and high
(12.3%). Common barriers to quitting included fear of with-
drawal (34.2%), reliance on stress relief (22.1%), and lack of
determination (21.9%) (Supplementary Fig. 2).

In multivariable multinomial logistic regression analysis,
individuals using tobacco products exclusively, those who had
not received quit advice from a doctor or healthcare provider,
and those without quit intentions were more likely to exhibit
higher nicotine dependence. Conversely, an older age of ini-
tiation and being native to Bihar were found to be protective
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Table 1. Characteristics of tobacco use, quit intentions, and cessation efforts among study participants (N = 729).

Variable n %, 95% CI
Tobacco use characteristics
At what age did you begin using tobacco products? (in years)
<15 159 21.8,18.9-24.9
15-19 243 33.3, 30.0-36.8
20-24 240 32.9,29.6-36.4
225 87 11.9,9.8-14.5
By which form do you prefer to take tobacco products daily?
Only smoking 515 70.6, 67.2-73.8
Only SLT 149 20.4,17.7-23.5
Both smoking and SLT 65 8.9,7.1-11.2
Which of the following tobacco products do you take daily? (multiple response)
Cigarette 604 82.9,79.9-85.4
Khaini 227 31.1,27.9-34.6
Gutka 225 30.9,27.6-34.3
Bidi 125 17.1, 14.6-20.1
Zarda 86 11.8,9.6-14.3
Gudhaku 64 8.8,6.9-11.1
Gul 52 7.1,5.5-9.2
How do you normally use tobacco products?
Alone 347 47.6,44.0-51.2
With friends 382 52.4,48.8-56.0
Quit intention
Which of the following best describes your thinking about quitting tobacco use?
Not interested 269 36.9,33.5-40.5
Quit someday 98 13.4,11.2-16.1
Quit within next 1 month 293 40.2,36.7-43.8
Quit within next 12 months 69 9.5,7.5-11.8
Cessation efforts
During past 12 months have you tried to stop tobacco use?
No 234 32.1,28.8-35.6
Yes 495 67.9,64.4-71.2
Thinking about last time you tried to quit tobacco, how long did you stop tobacco use?
Did not try 62 8.5,6.7-10.7
Less than 24 hours 248 34.0, 30.7-37.5
Days 45 6.2,4.6-8.2
Weeks 97 13.3,11.0-15.9
Months 277 38.0, 34.5-41.6
In the past 12 months did you use any of the following services to try to stop tobacco use? (multiple response)
Counseling, including at a tobacco cessation clinic 171 23.5,20.5-26.7
Nicotine replacement therapy, such as the patch or gum 267 36.6,33.2-40.2
Traditional medicines, for example Ayurvedic, Homeopathic, Unani 123 16.9, 14.3-19.8
Switching to smokeless tobacco 120 16.5,13.9-19.3
Try to quit without assistance 452 62.0, 58.4-65.4
A quit line or a tobacco telephone support line 94 12.9,10.6-15.5

CI, confidence interval; SLT, smokeless tobacco.

factors against higher dependence. The model accounted for
51% of the variability and achieved a predictive accuracy rate
(PAR) of 71.9% (Table 2 and Supplementary Table S3). In
multivariable logistic regression analysis, quit intentions were
positively associated with being a student, having greater
knowledge of tobacco control legislation, initiating tobacco

use at an older age, using a single form of tobacco, social use
of tobacco, receiving quit advice, and lower levels of nicotine
dependence. This model explained 48.6% of the variability
in quit intentions, with a PAR of 79.8% (Table 3). For quit
attempts, multivariable logistic regression identified signifi-
cant associations with being a student, possessing greater
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Figure 1. Violin plots showing the distribution of nicotine dependence score as per background characteristics of the study participants (n = 729).
(a) Gender and Nicotine Dependence Score; (b) Occupation and Nicotine Dependence Score; (c) Age at the time of tobacco initiation and Nicotine
Dependence Score; (d) Preferred form of tobacco and Nicotine Dependence Score; (e) Knowledge score regarding tobacco-related legislations and
Nicotine Dependence Score; (f) Doctor or healthcare provider asked to quit and Nicotine Dependence Score; (g) Tobacco quit intention and Nicotine
Dependence Score; (h) Last tobacco quit attempt duration and Nicotine Dependence Score. SLT. Smokeless tobacco.

knowledge of tobacco control legislation, using a single form
of tobacco, receiving quit advice from a healthcare provider,
exhibiting lower nicotine dependence, and demonstrating a
positive intention to quit. The model accounted for 55.0% of
the variability in quit attempts and achieved a PAR of 85.3%
(Table 4).

Discussion

This multicentric cross-sectional study examined tobacco use,
dependence, and cessation efforts among daily tobacco users
from healthcare students, professionals, and staff in Bihar and

Jharkhand, Eastern India. About 1 in 10 respondents were
daily tobacco users, with nearly half initiating use during
adolescence, primarily due to stress and peer pressure. Social
use was common among daily users, while one-fifth preferred
smokeless tobacco. Moderate nicotine dependence was most
prevalent, followed by low and high dependence, with one-
third showing no intention to quit. Early initiation, lack of
cessation advice, absence of quit intentions, and solitary use
were associated with higher dependence. Two in every three
surveyed participants reported making a quit attempt in the
past year. Quit attempts were more likely among those who
received cessation advice, had quit intentions, used tobacco
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Table 2. Univariate and multivariate multinomial logistic regression analysis showing predictors of nicotine dependence among the study participants

(n=729).

Variable

Nicotine dependence?

Moderate

High

OR (95% CI)

AOR (95% CI)

OR (95% CI)

AOR (95% CI)

Age (in completed years)
Sex
Male
Females
Religion
Hindu
Others
Caste
SC/ST
Others?
Marital status
Currently married
Others
Occupation
Staff
Professionals
Student
Yearly family income in USD
<6012
>6012
Native state of the participants
Bihar
Jharkhand
Others

Knowledge score related to tobacco
control legislations

Age at the time of initiation of tobacco
use (in completed years)

Preferred form of tobacco
Both smoking and SLT
Only smoking or SLT

Preferred mode of tobacco us
Alone
With friends

Doctor or healthcare provider asked to quit within 12 months

No
Yes

1.03 (1.00-1.05)

2.11 (1.33-3.35)
Ref.

1.09 (0.73-1.64)
Ref.

1.35 (0.88-2.09)
Ref.

1.93 (1.33-2.79)
Ref.

5.93 (3.26-10.79)
1.33 (0.89-1.98)
Ref.

1.78 (1.30-2.44)
Ref.

1.20 (0.75-1.91)

2.01 (1.19-3.39)
Ref.

0.96 (0.94-0.98)

0.97 (0.94-1.01)

5.87 (2.61-13.21)
Ref.

2.04 (1.48-2.81)
Ref.

4.64 (3.29-6.54)
Ref.

Tried to quit tobacco use within 12 months

No
Yes
Tobacco quit intention
No
Yes

1.52 (1.06-2.19)
Ref.

7.36 (4.76-11.39)
Ref.

1.00 (0.96-1.05)

1.58 (0.90-2.76)
Ref.

0.98 (0.60-1.61)
Ref.

0.91 (0.50-1.64)
Ref.

1.29 (0.59-2.84)
Ref.

1.64 (0.64-4.21)
1.01 (0.45-2.26)
Ref.

1.33 (0.86-2.05)
Ref.

0.87 (0.4-1.5)
1.54 (0.79-2.96)
Ref.

0.99 (0.96-1.02)

0.95 (0.90-0.99)

1.85 (0.71-4.80)
Ref.

1.72 (1.13-2.63)
Ref.

5.30 (3.44-8.18)
Ref.

0.58 (0.33-1.04)
Ref.

9.36 (5.18-16.90)
Ref.

1.08 (1.05-1.11)

3.88 (1.49-10.03)
Ref.

2.05 (0.97-4.35)
Ref.

3.18 (1.83-5.55)
Ref.

5.86 (3.51-9.79)
Ref.

30.60 (14.30-65.48)

5.32 (2.80-10.09)
Ref.

2.01 (1.24-3.28)
Ref.

0.46 (0.24-0.89)

1.56 (0.79-3.08)
Ref.

0.91 (0.88-0.94)

0.88 (0.83-0.93)

5.43 (2.04-14.47)
Ref.

2.66 (1.63-4.33)
Ref.

11.21 (6.31-19.90)
Ref.

9.87 (5.72-17.05)
Ref.

43.28 (22.04-84.96)

Ref.

1.04 (0.98-1.11)

1.43 (0.44-4.67)
Ref.

1.12 (0.44-2.87)
Ref.

1.85 (0.80-4.27)
Ref.

1.91 (0.62-5.83)

2.12 (0.54-8.34)
0.95 (0.27-3.39)
Ref.

1.02 (0.44-2.39)
Ref.

0.35 (0.14-0.90)

0.63 (0.21-1.90)
Ref.

0.99 (0.94-1.04)

0.86 (0.79-0.93)

1.98 (0.60-6.43)
Ref.

1.63 (0.81-3.28)
Ref.

16.15 (7.47-34.94)

Ref.

1.32 (0.53-3.29)
Ref.

28.80 (11.29-73.45)

Ref.

“Low Nicotine Dependence is the Reference Category (not shown on the table). AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio; SC,
Scheduled Caste; SLT, smokeless tobacco; ST, Scheduled Tribe; USD, United States Dollar. All statistically significant odds ratios are presented in bold.

socially, exhibited lower nicotine dependence, and had greater
awareness of tobacco control laws.

In this study, moderate nicotine dependence was most
common (49.2%), followed by low (38.4%) and high

dependence (12.3%). These findings align closely with

Chahar et al. [28] in Delhi, where moderate dependence was

reported in 48.5% of patients at a cessation centre. However,
their higher rate of high dependence (29.7%) compared to
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Table 3. Univariate and multivariate multinomial logistic regression analysis showing predictors of tobacco quit intention among the study participants

(n=729).

Variable

Tobacco quit
intention (Yes)
n (%)

OR (95% CI)

AOR (95% CI)

Age (in completed years)
Sex
Male
Females
Religion
Hindu
Others
Caste
SCIST
Others’
Marital status
Currently married
Others
Occupation
Staff
Professionals
Student
Yearly family income in USD
<6012
>6012
Native state of the participants
Bihar
Jharkhand
Others
Knowledge score related to tobacco control legislations:
Age at the time of initiation of tobacco use (in completed years
Preferred form of tobacco
Both smoking and SLT
Only smoking or SLT
Preferred mode of tobacco use
Alone
With friends
Doctor or healthcare provider asked to quit within 12 months
Yes
No
Nicotine dependence
Low
Moderate
High

460 (63.1) 0.96 (0.94-0.98) 0.97 (0.93-1.01)
394 (61.9) Ref. Ref.

66 (71.7) 1.57 (0.97-2.53) 0.91 (0.49-1.67)
372 (61.4) 0.63 (0.41-0.97) 0.84 (0.49-1.43)

88 (71.5) Ref. Ref.

63 (48.1) 0.47 (0.32-0.68) 0.81 (0.46-1.41)
397 (66.4) Ref. Ref.

106 (47.5) 0.39 (0.28-0.53) 1.29 (0.63-2.65)
354 (70.0) Ref. Ref.

34 (25.0) Ref. Ref.

97 (60.6) 4.62 (2.80-7.62) 1.96 (0.92-4.19)
329 (76.0) 9.49 (6.07-14.83) 3.97 (1.79-8.77)
215 (54.4) Ref. Ref.

245 (73.4) 2.31 (1.68-3.15) 1.55 (0.96-2.49)
277 (67.9) Ref. Ref.
117 (53.9) 0.55 (0.39-0.77) 1.40 (0.85-2.31)

66 (63.5) 0.82 (0.52-1.29) 0.82 (0.45-1.48)
460 (63.1) 1.11 (1.09-1.14) 1.08 (1.06-1.12)
460 (63.1) 1.04 (1.01-1.08) 1.05 (1.00-1.10)

25 (38.5) Ref. Ref.

435 (65.5) 3.04 (1.79-5.14) 2.77 (1.38-5.52)

209 (60.2) Ref. Ref.

251 (65.7) 1.26 (0.94-1.71) 1.65 (1.09-2.50)

251 (67.8) 1.51 (1.12-2.05) 2.03 (1.28-3.22)

209 (58.2) Ref. Ref.

251 (89.6) 43.28 (22.04-84.96) 29.9 (13.37-67.24)

194 (54.0) 5.88 (3.25-10.63) 4.04 (2.05-7.98)
15 (16.7) Ref. Ref.

AOR: adjusted odds ratio; CI: confidence interval; OR: odds ratio; SC: Scheduled Caste; SLT: smokeless tobacco; ST: Scheduled Tribe; USD: United States
Dollar. All statistically significant odds ratios are presented in bold. "Includes both OBC and General categories.

this study may reflect the clinical population actively seeking
support, whereas this study included a more general sample.
Similarly, Gupta et al. [29] in Lucknow reported moderate
dependence in 43.0% and high dependence in 22.5%, again
underscoring the difference between clinical and community
settings. In contrast, Parthasarathi et al. [13], studying stu-
dents, found low dependence to be most common (70.0%),
likely due to the younger age and shorter duration of tobacco

use. Parashar et al. [25] among construction workers re-
ported low dependence in 49.0%, moderate in 33.0%, and
high in 18.0%, highlighting the role of occupational stress
and differing access to healthcare.

Stress was the most common reason for initiation in this
study (48.3%), followed by peer pressure (28.5%), contrasting
with Janakiram et al. [30] in Kerala, where family influence
was predominant (40.0%). This difference may reflect cultural
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Table 4. Univariate and multivariate multinomial logistic regression analysis showing predictors of tobacco quit attempt among the study participants

(n=729).

Variable

Tobacco quit
attempt (Yes)
n (%)

OR (95% CI)

AOR (95% CI)

Age (in completed years)
Sex
Male
Females
Religion
Hindu
Others
Caste
SC/ST
Others”
Marital status
Currently married
Others
Occupation
Staff
Professionals
Student
Yearly family income in USD
<6012
26012
Native state of the participants
Bihar
Jharkhand
Others
Knowledge score related to tobacco control legislations
Age at the time of initiation of tobacco use (in completed years)
Preferred form of tobacco
Both smoking and SLT
Only smoking or SLT
Preferred mode of tobacco use
Alone
With friends
Doctor or healthcare provider asked to quit within 12 months
Yes
No
Nicotine dependence
Low
Moderate
High
Tobacco quit intention
Yes
No

495 (67.9) 0.94 (0.92-0.96) 0.95 (0.91-0.99)
423 (66.4) Ref. Ref.

72 (78.3) 1.82 (1.08-3.07) 1.18 (0.62-2.21)
398 (65.7) 0.51 (0.32-0.82) 0.64 (0.36-1.15)

97 (78.9) Ref. Ref.

67 (51.1) 0.42 (0.28-0.61) 1.06 (0.58-1.90)
428 (71.6) Ref. Ref.

109 (48.9) 0.29 (0.21-0.41) 1.17 (0.55-2.52)
386 (76.3) Ref. Ref.

42 (30.9) Ref. Ref.

94 (58.8) 3.19 (1.97-5.16) 1.33 (0.59-2.98)
359 (82.9) 10.86 (6.98-16.88) 4.67 (1.93-11.30)
250 (63.3) Ref. Ref.

245 (73.4) 1.59 (1.16-2.19) 1.02 (0.60-1.72)
309 (75.7) Ref. Ref.
119 (54.8) 0.38 (0.27-0.55) 0.59 (0.35-1.02)

67 (64.4) 0.58 (0.37-0.92) 0.67 (0.36-1.26)
495 (67.9) 1.10 (1.08-1.13) 1.06 (1.02-1.09)
495 (67.9) 1.04 (1.01-1.08) 1.05 (0.99-1.10)

48 (73.8) Ref. Ref.

447 (67.3) 0.73 (0.41-1.29) 2.28 (1.03-5.00)
221 (63.7) Ref. Ref.

274 (71.7) 1.45 (1.06-1.97) 1.12 (0.73-1.82)
243 (65.7) 0.81 (0.59-1.11) 2.82 (1.64-4.81)
252 (70.2) Ref. Ref.

219 (78.2) 9.87 (5.72-17.05) 1.12 (0.44-2.84)
252 (70.2) 6.45 (3.85-10.88) 2.68 (1.23-5.88)

24 (26.7) Ref. Ref.

403 (87.6) 13.60 (9.35-19.78) 13.03 (7.42-22.86)

92 (34.2) Ref. Ref.

AOR: adjusted odds ratio; CI: confidence interval; OR: odds ratio; SC: Scheduled Caste; SLT: smokeless tobacco; ST: Scheduled Tribe; USD: United States
Dollar. All statistically significant odds ratios are presented in bold. ‘Includes both OBC and General categories.

contexts, where family structures play a stronger role in Kerala
compared to urban and occupational settings in Bihar and
Jharkhand. Similarly, Parashar et al. [25] reported peer pres-
sure as the leading cause of initiation (78.2%) among construc-
tion workers, consistent with their social and occupational

environments where peer interactions are more prominent.
These findings emphasize the need for prevention strategies
tailored to socio-cultural and occupational contexts.

Quit intentions were expressed by 63.1% of participants in this
study, aligning with Surani et al. [12] (Global Health Professions
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Students Survey), where three in five smokers showed willingness
to quit. This rate was higher than the 25.0% reported by Mony
et al. [15] among healthcare workers in Bangalore but slightly
lower than the 70.0% observed by Goyal et al. [24] among Delhi
outpatients. The difference may reflect the broader and more di-
verse demographic in this study compared to healthcare-seeking
populations. Additionally, 67.9% reported a quit attempt in
the past year, higher than Naik et al’s [5] 50.0% among HCPs
and Gupta et al.’s [29] 59.2% at cessation clinics. These higher
rates may reflect better access to resources or greater motivation
among participants in this study.

Predictors of nicotine dependence in this study, including
early initiation, lack of cessation advice, solitary use, and ab-
sence of quit intentions, align with findings from prior re-
search. Early initiation was associated with 2.5 times higher
odds of high dependence, consistent with Parashar et al. [25],
who reported a similar link between early initiation and se-
vere dependence. Lack of cessation advice increased the odds
of high dependence 16-fold, which emphasized the critical
role of healthcare guidance in reducing dependence. Solitary
tobacco use increased the odds of moderate dependence by
2.3 times, highlighting how reduced social influence may limit
opportunities for cessation advice.

For quit intentions, this study identified significant associations
with cessation advice, lower dependence, social tobacco use, and
awareness of tobacco control laws. Participants receiving cessa-
tion advice were 2.8 times more likely to express quit intentions,
consistent with Goyal et al. [24] and Koh et al. [19] Lower nico-
tine dependence was strongly associated with quit intentions,
with low dependence showing 30-fold higher odds and mod-
erate dependence 4-fold higher odds compared to high depend-
ence. Social use increased the likelihood of quit intentions by 1.7
times, and each unit increase in awareness of tobacco control
laws raised quit intentions by 8%. These comparisons under-
score the importance of healthcare advice, social dynamics, and
legislative awareness in shaping cessation behaviours.

Participants who received cessation advice from healthcare
providers were 2.8 times more likely to quit, highlighting the
critical role of healthcare advice. Mono-tobacco users were
2.3 times more likely to quit, aligning with Naik et al. [5],
where smokeless tobacco users had 3.3 times higher odds
compared to smokers. Moderate nicotine dependence was
associated with 2.7 times higher odds of quitting. Quit inten-
tions increased the likelihood of a quit attempt by 13 times,
underscoring motivation as the strongest predictor of cessa-
tion. Barriers to quitting included withdrawal fears (34.2%),
stress reliance (22.1%), and lack of determination (21.9%),
similar to Chahar et al. [28], who identified cravings (31.0%)
and peer pressure (11.5%) as key relapse factors. These find-
ings highlight psychological and social challenges that need
addressing to improve cessation success.

This study underscores the dual role of healthcare students,
professionals, and staff as both at-risk individuals and key ad-
vocates in tobacco control. The high prevalence of moderate
nicotine dependence and substantial proportions of individ-
uals without quit intentions highlight the need for routine
screening, tailored early interventions, and motivational strat-
egies. Stress and peer pressure as key triggers for initiation call
for targeted stress management and peer-led prevention initia-
tives. The strong link between cessation advice and both quit
intentions and quit attempts emphasizes the importance of
integrating routine tobacco counselling into clinical practice.

Biswas et al.

Greater awareness of tobacco control laws was a significant
motivator for quit intentions, underscoring the potential of
educational campaigns targeting healthcare providers and
the community. Addressing barriers like withdrawal fears,
stress reliance, and lack of determination through evidence-
based behavioural and pharmacological interventions is crit-
ical. Empowering healthcare providers to model tobacco-free
behaviours can inspire greater quit intentions and attempts,
fostering a culture of cessation aligned with WHO FCTC
goals to drive community-wide tobacco control [7, 18].

This study has several limitations that warrant consider-
ation. First, its cross-sectional design precludes causal infer-
ences, capturing data at a single time point. Longitudinal
studies are needed to better understand the dynamics of
nicotine dependence and cessation behaviours. Second,
the reliance on a self-administered Google Form may have
introduced response bias, with non-tobacco users poten-
tially overrepresented and tobacco users underreporting their
usage. The snowball sampling method, while enhancing par-
ticipation, may have introduced sampling bias by favouring
certain groups through peer referrals. Third, despite assur-
ances of anonymity, social desirability bias may have influ-
enced responses, particularly on sensitive topics like tobacco
use and cessation attempts. Fourth, the geographic focus on
healthcare institutions in Bihar and Jharkhand limits the
generalizability of findings to other regions with varying to-
bacco use patterns, awareness levels, and cessation behav-
iours. Fifth, for dual users of smoking and smokeless tobacco,
nicotine dependence was assessed using the higher of the two
FTIND scores. While practical, this method may not fully
capture the cumulative effect of concurrent use, potentially
underestimating the overall level of dependence in such indi-
viduals. Sixth, although a Hindi version of the FTND was in-
cluded alongside the English version for lower pay-level staff,
it has not been formally validated. However, the internal con-
sistency observed suggests that participants interpreted and
responded to the items reliably, indicating acceptable compre-
hension despite the lack of formal validation. Lastly, unmeas-
ured factors such as workplace stress, cultural influences, and
family dynamics, which might affect nicotine dependence and
cessation efforts, were beyond the scope of this study.

Conclusion

This study highlights the high prevalence of moderate nico-
tine dependence among healthcare students, professionals,
and staff, with stress and peer pressure emerging as key fac-
tors for initiation. Quit intentions and attempts were strongly
associated with cessation advice, lower nicotine dependence,
and awareness of tobacco control laws. However, barriers
such as withdrawal fears, reliance on tobacco for stress re-
lief, and lack of determination remain significant challenges.
Strengthening healthcare-led cessation efforts and increasing
awareness of tobacco control measures could not only help
reduce dependence and promote quit attempts but also enable
these individuals to become torchbearers for tobacco control
within their native communities.
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