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1. Some sentences could be made more concise to improve readability. Unnecessary 

repetition of information was avoided. 
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presentation of percentages and p values. 
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professionalism. 

5. Ensure that the discussion links the study's findings to the broader context and 
literature, addressing the implications and any potential applications or future 
research directions. 
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This article contributes significantly to our understanding of young individuals' attitudes 

toward smoking, particularly in light of the growing popularity of vaping. The findings have 

significant implications for public health efforts, and the study's scientific rigor contributes to 

its legitimacy. However, future study could expand on these findings by resolving the 

mentioned limitations and investigating additional factors impacting smoking behavior. This 

manuscript had almost fulfilled the STROBE guideline. The setting is described as a university 

environment, however, the author could provide more details about the specific context (e.g., 

urban/rural setting, cultural factors). The manuscript does not explicitly discuss potential 

biases, such as selection bias (e.g., only university students were included) or response bias 

(e.g., social desirability bias in self-reported smoking behavior). It is better to be explained. 
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Reviewer 1 

No Reviewer Reply comment Page/Line 

 General comment 

I have thoroughly examined the 

findings of your study on students' 

perceptions of cigarette use. I 

appreciate the opportunity to provide 

feedback on your manuscript. The 

results of your study have the potential 

to make a valuable contribution to the 

field of smoking behavior research. 

However, several points require 

attention in order to enhance the quality 

of the manuscript. 

  

 Title 

The research objective is to compare 

perception between smokers and 

nonsmokers. I suggest you change the 

title: Perception of conventional 

cigarettes and vaping among smokers 

and nonsmokers: A cross-sectional 

study 

Thank you for your valuable 

comments. Revised as suggested. 

1  

Title 

 Abstract 

1. Kindly include the results of the 

Rasch model and Wright map 

analysis as they pertain to your 

findings. 

2. The manuscript currently lists 

several keywords; however, it 

would be beneficial to revise them 

to align with the appropriate 

MESH terms. 

1. Thank you for your valuable 

comments. Revised. The item 

map was changed to the Wright 

map. The Wright map is one of 

the Rasch model analysis. 

2. Thank you for your valuable 

comments. Revised. Keywords: 

perception, smoker, vaper, 

cigarette smoking 
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Abstract 
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Abstract 

 

 Introduction 

1. The background section could be 

strengthened by incorporating brief 

references to prior research that has 

explored perceptions of smoking, 

thereby providing additional 

context for the research question. 

2. It would be beneficial to include 

more detailed information 

regarding e-cigarettes, particularly 

vaping, and conventional cigarette 

use, in order to highlight the 

magnitude of the issue. 

Additionally, a discussion of 

previous studies on vaping 

behavior and its impact on oral 

health would add depth to the 

analysis. 

1. Thank you for your valuable 

comments. Added. A previous 

study by Yong et al. analyzed 

how perceptions of harm 

influence smoking cessation 

behavior, particularly in the 

context of policy-level patterns. 

In contrast, the study by Schoren 

et al. focused on comparing 

motivational factors among 

smokers, vapers, and dual users. 

2. Thank you for your valuable 

comments. Added. Despite these 

perceptions, emerging evidence 

indicates that e-cigarettes are not 

without harm, they contain 

nicotine, volatile organic 

compounds, and heavy metals, 

which pose risks to oral, 
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3. The introduction effectively 

outlines the significance of 

smoking—both conventional and 

electronic—as a public health 

concern, especially among young 

adults. However, further context is 

needed to explain why focusing 

specifically on young adults is of 

particular importance. 

4. Consider including any 

prespecified hypotheses of the 

study to clarify the research 

objectives. 

 

respiratory, and cardiovascular 

health.5–8 The dual use of 

conventional and electronic 

cigarettes has also become 

increasingly common, further 

complicating cessation efforts. 

The impact of vaping behavior 

on oral health may not be 

suitable for in-depth discussion 

in this study, as the primary focus 

is on individuals' perceptions 

rather than clinical outcomes. 

3. Thank you for your valuable 

comments. Already stated in the 

introduction. The growing 

popularity of vaping has 

introduced additional challenges, 

with its appeal as a "safer" 

alternative remaining 

inconclusive, as potential health 

risks are still under investigation. 

Moreover, the dual use of 

conventional and electronic 

cigarettes has also become 

increasingly common, further 

complicating cessation efforts. 

Given these uncertainties, 

research into young adults' 

perceptions of both smoking 

forms is essential for shaping 

comprehensive public health 

strategies. 

4. Thank you for your valuable 

comments. Added. It is 

hypothesized that smokers will 

demonstrate more favorable 

perceptions toward smoking 

compared to non-smokers 
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Introduction 

Par 3 

 

 Methodology 

1. In your sample size calculation 

based on G Power analysis, the 

estimated sample size is 253 

students. Please provide further 

details regarding whether this 

calculation accounts for potential 

participant dropouts. 

2. Kindly provide more information 

about the location of the study, 

specifically the university where 

the research was conducted, and 

the faculty from which the 

participants were recruited. 

3. The methodology mentions 

random sampling; however, the 

process of randomization is not 

1. Thank you for your valuable 

comments. Added. To account 

for potential participant 

dropouts, the sample size was 

increased by an additional 30 

subjects. 

2. Thank you for your valuable 

comments. Added. the study 

population was drawn from a 

single private university 

(Universitas Trisakti in West 

Jakarta, Indonesia). 

3. Thank you for your valuable 

comments. Revised. Subjects 

were selected using purposive 

convenience sampling and 
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Method 

Par 1 
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Method 

Par 1 
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Method 

Par 2 

 

 



clearly explained. Please provide a 

more detailed description of the 

sampling process. 

4. Please elaborate on the assessment 

of vaping behavior and the 

procedures used to verify the 

eligibility criteria for participants. 

More detailed information on the 

eligibility criteria would also be 

helpful. 

5. Kindly explain how the 

questionnaire was distributed to the 

participants, including any 

logistical details related to the 

distribution process. 

6. The manuscript utilizes a 

perception questionnaire, but it is 

unclear how it was developed. 

Please provide more details on the 

development of the questionnaire. 

If the questionnaire was adapted 

from prior research and used the 

Indonesian language, kindly 

explain the process of cross-

cultural adaptation. Additionally, 

please provide information on the 

validity and reliability testing of 

the questionnaire. 

7. The manuscript should discuss 

potential biases and confounding 

factors, such as sociodemographic 

variables (sex, age, socioeconomic 

status) or GPA, which could 

influence students' perceptions. 

8. In the statistical analysis section, 

please provide more information 

regarding the type of data and the 

methods of analysis employed. 

Additionally, explain the rationale 

for choosing the Kruskal–Wallis 

test, as well as the purpose of the 

Wright map and Rasch model 

analysis, since not all readers may 

be familiar with these methods. 

9. Please offer a more detailed 

justification for the categorization 

of the age variable. 

10. I suggest conducting a bivariate 

analysis to explore the relationship 

between sociodemographic factors 

and smoking perceptions across 

groups. 

11. To enhance the robustness of your 

results, I recommend conducting a 

divided into two groups: smokers 

and non-smokers. 

4. Thank you for your valuable 

comments. Revised. Subjects 

were selected using purposive 

convenience sampling and 

divided into two groups: smokers 

and non-smokers. For the smoker 

group, subjects were recruited if 

their vaping behavior was 

confirmed visually by two 

investigators (AV and AH). For 

the non-smoker group, eligibility 

was limited to individuals who 

had never smoked any form of 

tobacco product, including 

conventional cigarettes, 

electronic cigarettes, or shisha. 

Inclusion criteria included active 

students at Universitas Trisakti 

who were willing to participate 

(showed by student ID), as 

evidenced by their informed 

consent. Additionally, for the 

smoker group, participants had to 

currently exhibit a vaping habit. 

Investigators cross-checked 

responses during questionnaire 

distribution and confirmed non-

smoking status through direct 

verbal confirmation 

5. Thank you for your valuable 

comments. Added. The 

questionnaire was distributed 

digitally using a barcode system 

that allowed participants to 

access the survey directly via 

their mobile phones. A QR code 

linked to a Google Form was 

displayed and disseminated 

during student gatherings, 

enabling easy and immediate 

participation. Participants were 

instructed to scan the barcode 

using their smartphone cameras, 

which redirected them to the 

online questionnaire. Prior to 

accessing the form, participants 

were presented with an informed 

consent statement and could only 

proceed after agreeing to 

participate voluntarily. All 

responses were automatically 

collected and securely stored in a 

Google Drive account accessible 
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post hoc analysis for the Kruskal–

Wallis test. 

 

only by the principal 

investigators through a 

password-protected account to 

ensure confidentiality and data 

protection throughout the study 

period. 

6. Thank you for your valuable 

comments. Revised. The newly 

perception questionnaire was 

designed (by IG, RA and AH) 

with three dimensions tailored 

for smokers (coded as "P") and 

non-smokers (coded as "N" for 

vaping and "K" for conventional 

smoking).  

The development of the 

questionnaire has already been 

described in the Methods section. 

Cross-cultural validation was not 

deemed necessary, as the aim of 

this study was not to develop a 

standardized instrument for 

broader application, but rather to 

assess specific perceptions using 

a questionnaire that has already 

undergone construct validation.  

7. Thank you for your valuable 

comments. The manuscript did 

not discuss potential biases and 

confounding factors such as 

sociodemographic variables 

(e.g., socioeconomic status) or 

academic performance (GPA), as 

these data were not collected. 

However, given that all 

participants were students at a 

private university with a 

relatively high tuition fee, it can 

be reasonably inferred that the 

sample predominantly 

represented individuals from 

moderate to high socioeconomic 

backgrounds. As for academic 

performance, GPA was not 

included in the analysis due to 

findings from previous studies 

that reported no significant 

correlation between smoking 

behavior and GPA scores. 

Therefore, these variables were 

not prioritized in the current 

study design. 

8. Thank you for your valuable 

comments. Added. Group 

differences were analyzed with 
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Method 

Par 3-4 



SPSS version 22 (IBM, 2013) 

using the Kruskal-Wallis test for 

non parametric data such as 

median score in perception 

among groups 

The explanation of wright map in 

rasch model. The Wright map is 

a key output in Rasch model 

analysis that visually represents 

the correlation between the 

distribution of participants' 

perceptions (person measures) 

and the difficulty level of each 

questionnaire item (item 

measures) on the same logit 

scale. In this study, the Wright 

map was used to compare 

perception patterns between 

smokers and non-smokers 

regarding vaping and 

conventional cigarette use. On 

the map, participants are 

positioned on the left side based 

on the strength of their 

agreement with smoking-related 

perceptions, while questionnaire 

items are placed on the right side 

based on the level of 

endorsement required to agree 

with them. Items higher on the 

scale indicate that they require a 

stronger perception or agreement 

to endorse, whereas items lower 

on the scale are more readily 

agreed upon. 

9. Thank you for your valuable 

comments. The categorization of 

the age variable into three 

groups—under 19 years, 19–20 

years, and over 21 years—was 

guided by developmental, 

behavioral, and educational 

considerations relevant to the 

target population. Individuals 

under 19 years are typically in 

the late adolescence stage and are 

often in the early phase of 

university life, where initial 

exposure to peer pressure, social 

experimentation, and lifestyle 

independence is heightened. The 

19–20 age group represents a 

transitional phase wherein 

students may become more 

autonomous in their decision-
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making and are more susceptible 

to adopting or solidifying health-

related behaviors, including 

smoking or vaping. Participants 

over 21 years were grouped 

separately as they are likely to be 

in more advanced stages of their 

academic and social 

development, potentially 

exhibiting more stable attitudes 

and behaviors. This 

categorization allowed for the 

examination of perception 

differences across age stages that 

are meaningful in the context of 

psychosocial development and 

smoking behavior trajectories 

among young adults. 

10. Thank you for your suggestion. 

However, the other variables that 

were analyzed have already been 

utilized and reported in a 

separate publication focusing on 

smoking perceptions. 

11. Thank you for the 

recommendation. While a post 

hoc analysis following the 

Kruskal–Wallis test is commonly 

used to identify pairwise group 

differences, we chose not to 

perform it in this study because 

the Rasch model analysis already 

provided a more detailed and 

nuanced understanding of 

perceptual differences between 

groups. Specifically, the Wright 

Map (Figure 3) clearly illustrates 

the distribution of item difficulty 

and person perception levels 

across groups, allowing for a 

visual and statistical 

interpretation of perceptual 

separation. Furthermore, Table 2 

presents probability-based 

comparisons of each item across 

age groups and smoking 

categories, which enhances the 

interpretive depth beyond what 

post hoc Kruskal–Wallis tests 

could offer. As such, the Rasch 

analysis not only confirmed the 

presence of significant 

differences but also offered item-

level insights that aligned with 
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the study’s psychometric 

objectives. 

 Result 

1. Please report numbers of 

individuals at each stage of 

study—e.g. numbers potentially 

eligible, examined for eligibility, 

confirmed eligible, included in the 

study, completing follow-up, and 

analyzed. I suggest you to use flow 

diagram or participants. 

2. In Table 3, there is an analysis 

referred to as Differential Item 

Functioning (DIF) analysis. 

However, this analysis is not 

mentioned in the methodology 

section. Please provide additional 

details regarding this analysis in 

the methodology section to ensure 

clarity and transparency. 

3. Given that the proportion of male 

and female participants is not 

balanced, please provide the 

rationale for analyzing the data 

based on sex. It would be helpful to 

explain how this potential 

imbalance was addressed or why it 

is still relevant to your analysis. 

 

1. Thank you for your valuable 

comments. Added flowchart of 

study. 

2. Thank you for your valuable 

comments. In Rasch analysis, 

several sub-analyses are 

available, one of which is 

Differential Item Functioning 

(DIF). We believe it is not 

necessary to elaborate on the 

detailed methodology of each 

sub-analysis, as DIF is an 

integral part of the Rasch 

framework, similar to how 

diagnostic accuracy tests 

encompass multiple measures 

(such as accuracy, sensitivity, 

specificity, positive predictive 

value (PPV), negative predictive 

value (NPV), likelihood ratios, 

ROC curves, and AUC) without 

requiring each component to be 

methodologically detailed. 

3. Thank you for your thoughtful 

observation. While we 

acknowledge that the proportion 

of male and female participants 

in our study is not balanced 

(predominance of male 

respondents,) our decision to 

analyze the data based on gender 

remains relevant for several 

reasons. First, the Differential 

Item Functioning (DIF) analysis 

within the Rasch model is 

designed to detect systematic 

differences in item responses 

between subgroups, regardless of 

group size, making it a robust 

tool even in cases of sample 

imbalance. Second, existing 

literature consistently highlights 

that gender plays a significant 

role in risk perception, smoking 

behavior, and responsiveness to 

public health messaging, which 

aligns with our finding that males 

and females demonstrated 

different perceptual patterns 

toward smoking and vaping. 

Moreover, rather than drawing 

definitive conclusions about 

population-wide gender 
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differences, our goal was to 

explore emerging trends that 

could inform gender-responsive 

interventions, especially given 

the rising use of vaping products 

among youth. 

 

 Discussion 

1. The discussion should begin with a 

summary of the main findings of 

the study, and these findings should 

be interpreted in the context of 

other studies. 

2. What is the potential bias of this 

study and how the researchers 

reduce this bias. 

3. Although some limitations are 

mentioned (e.g., the focus on 

vaping and conventional cigarettes, 

potential biases in sample 

selection), there could be more 

discussion on limitations regarding 

sampling methods. For example, 

how representative was the sample 

in terms of geographic location and 

socioeconomic status context? 

4. Please provide specific and 

actionable recommendations that 

would enhance the practical value 

of the discussion and make it more 

relevant to policymakers and 

public health professionals. 

5. A deeper dive into gender factor 

would provide a more nuanced 

understanding of how gender 

affects smoking and vaping 

behaviors and could be valuable 

for developing tailored 

interventions. 

6. Please discuss generalizability 

(external validity) of the study 

results. 

 

1. Thank you for your valuable 

comments. Revised. 

 

 

 

2. Thank you for your valuable 

comments. Revised. A potential 

source of bias in this study arises 

from the use of a sample drawn 

from a single private university 

characterized by homogenous 

socioeconomic factors, which 

may limit the generalizability of 

the findings to more 

heterogeneous populations with 

varying levels of knowledge and 

behavioral patterns. Future 

studies should also consider 

conducting longitudinal research 

to observe changes in 

perceptions over time within a 

more diverse and representative 

population, particularly as new 

smoking products emerge in the 

market. 

3. Thank you for your valuable 

comments. The sample was not 

fully representative in terms of 

geographic diversity; however, 

with respect to socioeconomic 

status, the population drawn 

from a single private university 

in an urban area may reflect a 

specific subgroup characterized 

by relatively homogeneous 

socioeconomic conditions. 

4. Thank you for your valuable 

comments. Added in the 

discussion section prior 

limitation. 

5. Thank you for your valuable 

comments. Added in the future 

recommendation section. 

6. Thank you for your valuable 

comments. Revised in the 

limitation of study. 
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 Additional Comments 

1. Some sentences could be made 

more concise to improve 

readability. Unnecessary repetition 

of information was avoided. 

2. Ensure that the statistical results 

are reported consistently. This 

includes the presentation of 

percentages and p values. 

3. Check that all references are cited 

consistently in the text and that the 

reference list follows the required 

citation style. 

4. While the grammar is generally 

good, thorough proofreading to 

catch minor grammatical and 

punctuation errors would enhance 

the manuscript's professionalism.  

5. Ensure that the discussion links the 

study's findings to the broader 

context and literature, addressing 

the implications and any potential 

applications or future research 

directions. 

1. Thank you for your valuable 

comments. Already checked. 

2. Thank you for your valuable 

comments. Already checked. 

The percentage and p-value were 

consistent. 

3. Thank you for your valuable 

comments. Already checked. All 

references were cited in the text 

and the reference follows the 

citation style. 

4. Thank you for your valuable 

comments. Already checked. 

5. Thank you for your valuable 

comments. Already checked. 

Added discussion to broader 

context. 

 

 

Reviewer 1 

No Reviewer Reply comment Page/Line 

 This article contributes significantly to 

our understanding of young individuals' 

attitudes toward smoking, particularly in 

light of the growing popularity of 

vaping. The findings have significant 

implications for public health efforts, 

and the study's scientific rigor 

contributes to its legitimacy. However, 

future study could expand on these 

findings by resolving the mentioned 

limitations and investigating additional 

factors impacting smoking behavior. 

This manuscript had almost fulfilled the 

STROBE guideline. The setting is 

described as a university 

environment, however, the author could 

provide more details about the specific 

context (e.g., urban/rural setting, cultural 

factors). The manuscript does not 

explicitly discuss potential biases, such 

as selection bias (e.g., only university 

students were included) or response bias 

(e.g., social desirability bias in self-

reported smoking behavior). It is better 

to be explained. 

 

Thank you for your valuable 

comments.  

 

Future study.  

Already stated in the discussion 

section, about additional factors 

impacting smoking behavior. 

 

Specific context 

Revised in the method section about 

urban area with homogenic cultural 

factors to minimized the selection 

bias. 

 

Response bias. 

The response bias was already stated 

in the subject reliability in the specific 

questionnaire (Smoker questionnaire 

0.74, non-smoker questionnaire 

(vaping) 0.77, non-smoker 

questionnaire (conventional 

cigarettee) 0.67). Moderate for 0.67-

<0.8. We added the separation for 

subject analysis.  
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Par 4 
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Par 1 

 

 



Editorial 

No Reviewer Reply comment Page/Line 

 a. Please make sure that your keywords comply 

with MeSH.  

b. Please include in your manuscript where 

ethics approval has been obtained, the name 

of the approving body and the approval 

number/ID.  

c. Discussion section: add limitations of this 

study and suggestions for future study. 

d. Please add “Conflict of Interest” and 

“Funding” sections in your manuscript 

e. Please check the references in your 

manuscript. The manuscript should have a 

minimum of 30 references, of which, 80% of 

them should be from primary sources, which 

are journals, and should be less than ten 

years old.  

f. Please also ensure that your revised 

manuscript conforms to the journal style, 

which can be found at the Instructions for 

Authors on the journal's website: 

https://scholarhub.ui.ac.id/jdi/styleguide.html  

 

Thank you for your valuable 

comments. 

a. Revised. perception, 

smoker, vaper, cigarette 

smoking 

b. Already stated in the 

method section. 

c. Already stated in the 

discussion section. 

d. Already stated after the 

conclusion section. 

e. Revised from 20 references 

to 30 references. 

f. Already following the 

journal style. 
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ABSTRACT 
 
Objectives: The growing popularity of vaping has introduced additional challenges, as potential health risks are 
still under investigation. Exploring differences in smoking perceptions between smokers and non-smokers could 
provide valuable insights into smoking behavior and inform effective intervention strategies. This study aimed to 
evaluate and compare the perceptions of smoking, specifically vaping and conventional cigarette use, among 
young adult smokers and non-smokers. Methods: An analytical cross-sectional design was employed, with 542 
university students included through random sampling, using a questionnaire consisting of 8 items. Data were 
analyzed using the Kruskal-Wallis test and Rasch model analysis. Results: Of the subjects, 259 (48%) used vapes 
and 283 (52%) were non-smokers. The age distribution was as follows: under 19 years (13.51% vs 38.87%), 19-
20 years (46.33% vs 32.16%), and over 21 years (40.15% vs 28.98%). The Wright map indicated perceptual 
differences between smokers and non-smokers, with smokers showing greater agreement with smoking 
perceptions (>1 logit). Significant differences (p < 0.001) were found in each item across all groups. Conclusion: 
The study identified distinct perceptual differences regarding smoking between smokers and non-smokers, with 
smokers having a more favorable perception towards smoking. Non-smokers generally showed a stronger aversion 
to conventional cigarettes compared to electronic ones. These findings underscore the importance of developing 
targeted smoking cessation programs that address the specific perceptions and attitudes of both groups.  
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INTRODUCTION 
 
Smoking, whether in the form of conventional 
cigarettes or electronic alternatives (vaping), remains 
a significant public health issue, particularly among 
young adults. This demographic continues to experience 
high smoking prevalence, posing serious health risks 
and contributing to various chronic diseases and 
premature mortality. According to the World Health 
Organization (WHO) in 2023, 80% of the world’s 1.3 
billion tobacco users reside in low- and middle-income 

countries. In Indonesia, the National Health Survey of 
2023 reported a smoking prevalence of 27.02% among 
individuals aged 10 years and older, with some 
beginning as early as five years old. While tobacco has 
historically been used in Indonesian culture for herbal 
remedies,1 its consumption in conventional cigarettes 
has long been associated with harmful health effects.2,3 
Despite these perceptions, emerging evidence indicates 
that e-cigarettes are not without harm, they contain 
nicotine, volatile organic compounds, and heavy 
metals, which pose risks to oral, respiratory, and 
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cardiovascular health.4–7 The growing popularity of 
vaping has introduced additional challenges, with its 
appeal as a "safer" alternative remaining inconclusive, 
as potential health risks are still under investigation. 
Given these uncertainties, research into young adults' 
perceptions of both smoking forms is essential for 
shaping comprehensive public health strategies. 
Moreover, the dual use of conventional and electronic 
cigarettes has also become increasingly common, 
further complicating cessation efforts.  
 
Exploring differences in smoking perceptions between 
smokers and non-smokers could provide valuable 
insights into smoking behavior and inform effective 
intervention strategies. These groups often hold 
contrasting views regarding the acceptability, risks, 
and social implications of smoking.3 For instance, 
smokers may view vaping as a less harmful or more 
socially acceptable alternative to conventional 
cigarettes, while non-smokers may be more critical of 
both practices, often highlighting health risks such as 
oral cancer.8,9 A previous study by Yong et al. 
analyzed how perceptions of harm influence smoking 
cessation behavior, particularly in the context of 
policy-level patterns.8 In contrast, the study by 
Schoren et al. focused on comparing motivational 
factors among smokers, vapers, and dual users.10 By 
investigating these differing perspectives, public 
health efforts can better address misconceptions and 
emphasize the associated risks effectively.11  
 
This study aims to evaluate and compare perceptions 
of smoking, specifically conventional cigarette and 
vaping use, among young adult smokers and non-
smokers. It is hypothesized that smokers will 
demonstrate more favorable perceptions toward 
smoking compared to non-smokers. By examining 
these perceptual differences, the study seeks to 
identify specific areas that could inform targeted 
health education and smoking cessation initiatives. A 
clearer understanding of the factors that influence 
young adults’ attitudes and behaviors toward smoking 
can guide the development of more effective and 
tailored public health campaigns. Ultimately, this 
research aims to contribute to a deeper understanding 
of smoking-related perceptions and support the 
creation of evidence-based interventions to reduce 
smoking rates and improve health outcomes among 
young adults.  
 
METHODS  
 
An analytical cross-sectional study was conducted 
among 542 university students in urban area of 
Jakarta using a questionnaire between July and 
December 2023. To minimize selection bias related to 
homogeneous cultural factors, the study population 
was drawn from a single private university (Universitas 
Trisakti in West Jakarta, Indonesia). The sample size 
was calculated using G*Power 3.1.9.7 (Heinrich-

Heine-Universität Düsseldorf, https://www.psychologie. 
hhu.de/), with an effect size (w) of 0.289 and an alpha 
level of 0.05.7,12 The minimum required number of 
subjects for each group was determined to be 253. To 
account for potential participant dropouts, the sample 
size was increased by an additional 30 subjects. 
 
Subjects were selected using purposive convenience 
sampling and divided into two groups: smokers and 
non-smokers. For the smoker group, subjects were 
recruited if their vaping behavior was confirmed 
visually by two investigators (AV and AH). For the 
non-smoker group, eligibility was limited to individuals 
who had never smoked any form of tobacco product, 
including conventional cigarettes, electronic cigarettes, 
or shisha. Inclusion criteria included active students at 
Universitas Trisakti who were willing to participate 
(showed by student ID), as evidenced by their 
informed consent. Additionally, for the smoker 
group, participants had to currently exhibit a vaping 
habit. Investigators cross-checked responses during 
questionnaire distribution and confirmed non-
smoking status through direct verbal confirmation. 
Exclusion criteria included subject who do not 
complete the questionnaire. All participants provided 
informed consent before completing the questionnaire. 
Ethical clearance for the study was obtained from the 
Ethical Committee of the Faculty of Dentistry, 
Universitas Trisakti (No. 687/S1/KEPK/FKG/7/2023). 
 
The newly perception questionnaire was designed 
(by IG, RA and AH) with three dimensions tailored 
for smokers (coded as "P") and non-smokers (coded 
as "N" for vaping and "K" for conventional smoking). 
Smokers received an eight-item questionnaire, 
while non-smokers received separate eight-item 
questionnaires on vaping and conventional smoking. 
The item domains were as follows: 1) Perceived 
toxicity; 2) Cost; 3) Smoking cessation/satisfaction 
of addiction; 4) Flavor appeal; 5) Aroma appeal; 6) 
Breath odor; 7) Modern trends; and 8) Peer influence. 
Responses were recorded on a Likert scale ranging 
from score 1–5 (”Strongly agree” to ”Strongly 
disagree”). The questionnaire was administered in 
hard copy. 
 
A preliminary study was conducted to assess the 
validity and reliability of the questionnaires. The 
sample included 55 smokers (15 males, 40 females) 
and 83 non-smokers (24 males, 59 females). Rasch 
model analysis showed the following results:  
• Smoker questionnaire: Cronbach’s alpha = 0.73, 

item reliability = 0.97, subject reliability = 0.74 
with separation of 1.64, unexplained variance in the 
1st contrast = 2.09. 

• Non-smoker questionnaire (vaping): Cronbach’s 
alpha = 0.81, item reliability = 0.99, subject 
reliability = 0.77 with separation of 1.67, 
unexplained variance in the 1st contrast = 2.01. 
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• Non-smoker questionnaire (conventional smoking): 
Cronbach’s alpha = 0.65, item reliability = 0.98, 
subject reliability = 0.67 with separation of 1.58, 
unexplained variance in the 1st contrast = 2.46. 

 
The questionnaire was distributed digitally using a 
barcode system that allowed participants to access 
the survey directly via their mobile phones. A QR 
code linked to a Google Form was displayed and 
disseminated during student gatherings, enabling 
easy and immediate participation. Participants were 
instructed to scan the barcode using their smartphone 
cameras, which redirected them to the online 
questionnaire. Prior to accessing the form, participants 
were presented with an informed consent statement 
and could only proceed after agreeing to participate 
voluntarily. All responses were automatically collected 
and securely stored in a Google Drive account 
accessible only by the principal investigators through 
a password-protected account to ensure confidentiality 
and data protection throughout the study period. 
 
Data were analyzed using Rasch model analysis and 
the Kruskal-Wallis test. Wright maps and differential 
item functioning were calculated using Winstep 4.3.4 
(Mike Linacre, https://www.winsteps.com/). The 
Wright map is a key output in Rasch model analysis 
that visually represents the correlation between the 
distribution of participants' perceptions (person 
measures) and the difficulty level of each 
questionnaire item (item measures) on the same logit 
scale.13 In this study, the Wright map was used to 
compare perception patterns between smokers and 
non-smokers regarding vaping and conventional 
cigarette use. On the map, participants are positioned 
on the left side based on the strength of their 
agreement with smoking-related perceptions, while 
questionnaire items are placed on the right side based 
on the level of endorsement required to agree with 
them. Items higher on the scale indicate that they 
require a stronger perception or agreement to endorse, 
whereas items lower on the scale are more readily 
agreed upon.14 
 
Group differences were analyzed with SPSS version 
22 (IBM, 2013) using the Kruskal-Wallis test for non-
parametric data, such as median score in perception 
among groups. No missing data were reported for this 
study, and statistical significance was set at p < 0.05. 
 
RESULTS 
 
Among the subjects, 259 (48%) were vape users, and 
283 (52%) were non-smokers (Figure 1). The highest 
percentage of smokers was observed in the 19–20-year 
age group (46.3%), followed by those aged 21 years 
and older (40.2%) (Table 1). 
 
The item map (Figure 2) revealed perceptual 
differences between smokers and non-smokers, with 

smokers demonstrating a stronger agreement with 
smoking-related perceptions. As shown in Table 2, 
most items (flavor appeal, aroma appeal, breath odor, 
trend, and peer influence) were rated as "agreeable" by 
both smokers and non-smokers concerning 
conventional cigarettes, though not for non-smokers 
regarding vaping. Item perceived toxicity indicated 
that non-smokers (for both vaping and conventional 
cigarettes) perceived these substances as less toxic. All 
groups disagreed that vaping was more costly than 
conventional smoking (cost). Table 3 showed 
significant differences in perception (p < 0.01) across 
all items among the groups.  
 
Table 4 presents the findings from the differential item 
functioning analysis, categorized by gender. For item 
P1, which evaluates the perception that vaping is less 
harmful than conventional cigarettes, and item P4, 
regarding the appeal of vaping flavors, female smokers 
were more likely to agree compared to males. 
Conversely, for item N3, which assesses the perception 
that vaping serves as a tool to quit conventional 
smoking, males were more likely to agree compared 
to females. Item K6 revealed that females were more 
inclined to view vaping as a way to improve breath 
odor compared to males. 
 

 
Figure 1. Flow chart of study 

 
Table 1. Subject and age distributions between groups 

Variable 
Smoker  

(n = 259) 
n (%) 

Non-smoker  
(n = 283) 

n (%) 
Sex   
   Male 202 (78.0) 68 (24.0) 
   Female 57 (22.0) 215 (76.0) 
Age (years old)   
   <19  35 (13.5) 110 (38.9) 
   19-20  120 (46.3) 91 (32.2) 
   >21  104 (40.2) 82 (29.0) 

https://www.winsteps.com/
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Smoker group 

 
Non-smoker group 

P: smoker perception; N: non-smoker perception of vaping; K: non-smoker perception of conventional cigarette; each number on the right 
side corresponds to a questionnaire item. 

Figure 2. Wright map of smoker and non-smoker groups. 
 
 
Table 2. Characteristics of perception for each item between groups 

Item domain Group Strongly disagree 
(%) 

Disagree 
(%) 

Doubtful 
(%) 

Agree 
(%) 

Strongly agree 
(%) 

Perceived toxicity P 
N 
K 

13.51 
35.34 
61.84 

16.22 
25.44 
20.85 

33.20 
24.73 
12.72 

23.55 
9.19 
3.53 

13.51 
5.30 
1.06 

Cost P 
N 
K 

20.85 
57.24 
67.14 

21.24 
19.43 
18.73 

23.94 
16.96 
10.95 

20.08 
3.89 
2.12 

13.90 
2.47 
1.06 

Smoking cessationa/ satisfy 
addictionb 

Pa 
Na 
Kb 

26.25 
42.76 
2.47 

16.22 
19.43 
4.59 

19.69 
21.55 
10.95 

19.69 
10.60 
18.73 

18.15 
5.65 

63.25 
Flavor appeal P 

N 
K 

6.18 
41.34 
1.41 

6.18 
27.21 
2.12 

10.04 
18.02 
7.77 

35.52 
10.95 
16.25 

42.08 
2.47 

72.44 
Aroma appeal  P 

N 
K 

5.41 
41.70 
0.71 

6.18 
25.80 
2.12 

12.36 
21.20 
9.89 

33.98 
9.19 

16.61 

42.08 
2.12 

70.67 
Breath odor P 

N 
K 

6.18 
39.93 
1.41 

5.41 
23.32 
1.41 

17.76 
22.26 
11.31 

32.05 
9.54 

15.90 

38.61 
4.95 

69.96 
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Table 2. Continues  

Item domain Group Strongly disagree 
(%) 

Disagree 
(%) 

Doubtful 
(%) 

Agree 
(%) 

Strongly agree 
(%) 

Modern trend P 
N 
K 

20.46 
6.01 

16.61 

26.25 
5.30 

28.98 

25.87 
12.01 
27.56 

17.76 
36.75 
14.13 

9.65 
39.93 
12.72 

Peer influence P 
N 
K 

26.25 
4.95 

35.34 

18.15 
2.47 

25.44 

23.94 
12.72 
24.73 

20.08 
44.88 
9.19 

11.58 
34.98 
5.30 

P: smoker perception; N: non-smoker perception of vaping; K: non-smoker perception of conventional cigarette. 
 

Table 3. Perception differences between groups 

Group 
Item–median (IQR) Item 

p 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ Total 
Mean ± SD 

Smoker perception 3 (2) 3 (2) 3 (3) 4 (1) 4 (1) 4 (2) 3 (2) 3 (3) 26.45 ± 5.28 <0.001** 
Non-smoker perception 
about vaping 

2 (2) 1 (1) 2 (2) 2 (2) 2 (2) 2 (2) 4 (1) 4 (1) 19.85 ± 5.53 

Non-smoker perception 
about conventional cigarette  

1 (1) 1 (1) 1 (1) 1 (0) 1 (0) 1 (0) 3 (2) 4 (2) 15.27 ± 4.13 

** p < 0.01 Kruskal-Wallis test 
+ Each item was significantly different between groups, p < 0.01 

 

Table 4. Differential item functioning analysis for questionnaire items based on gender 

Item 

Probability 
Smoker perception Non-smoker perception 

about vaping 
Non-smoker perception 

about conventional cigarette 
Male Female Male Female Male Female 

Perceived toxicity 0.24 0.04* 1.00 1.00 0.35 0.69 
Cost 1.00 0.86 0.34 0.70 0.73 0.84 
Smoking cessationa/satisfy addictionb a0.59 0.34 a0.02 0.27* b0.51 0.81 
Flavor appeal 0.24 0.04* 1.00 1.00 0.63 0.77 
Aroma appeal  0.48 0.23 0.05 0.34 0.06 0.39 
Breath odor 0.60 0.39 0.68 1.00 0.04 0.36* 
Modern trend 1.00 0.76 0.48 0.78 0.10 0.43 
Peer influence 1.00 0.73 0.78 1.00 0.60 0.76 
*probability  < 0.05 

 
 
DISCUSSION  
 
Based on the demographic characteristics of the study 
subjects, out of 542 participants, 259 were vape 
smokers, while 283 were non-smokers. Male subjects 
constituted 78% of the sample, with females 
accounting for 22%. While vaping was primarily 
introduced as a healthier alternative, its usage extended 
beyond just (former) smokers.10 These findings align 
with the study by Said et al., which reported that vape 
users are predominantly male compared to females.15 
This gender disparity may be explained by the higher 
prevalence of adolescent delinquency among males 
and parental challenges in providing guidance.16 Male 
tend to exhibit higher levels of risk-taking behaviors 
compared to their female counterparts,17–19 often 
driven by a combination of biological, psychological, 
and social factors. Biologically, elevated testosterone 

levels during adolescence are associated with 
increased impulsivity and sensation-seeking.18,20 
Psychologically, boys are more likely to exhibit 
externalizing behaviors, such as defiance17 and 
aggression,21 which are often linked to experimenting 
with substances like tobacco and vape products. 
Socially, boys may face greater peer pressure to 
conform to risky behaviors,17,19 particularly in settings 
where smoking or vaping is perceived as a marker of 
maturity or social acceptance. In addition, cultural 
norms and societal expectations in some regions may 
inadvertently encourage such behaviors in males.17,19–
21 For instance, traditional perceptions of masculinity 
often associate smoking with independence or 
toughness, further reinforcing these behaviors. The 
interplay of these factors creates a scenario where 
male adolescents are more likely to initiate and sustain 
habits like vaping or smoking compared to their 
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female peers. Addressing these underlying causes 
through targeted interventions, such as parental 
education, peer mentoring programs, and culturally 
sensitive health campaigns, is essential for mitigating 
the gender disparity in smoking behaviors. 
 
In terms of age distribution, vape smokers were most 
prevalent in the 19–20 age group, followed by those 
aged 21 years and older and those under 19 years. This 
is consistent with findings by Ruppel et al., which 
highlighted that 66.8% of vape users fall within the 
18–25 age group.22 This trend may be attributed to 
immature cognitive development and a lack of logical 
reasoning about the health consequences of smoking 
during this age range.23 
 
Rasch analysis revealed perceptual differences between 
smokers and non-smokers, as illustrated in the item 
map. Non-smokers were more inclined to agree with 
perceptions of conventional cigarette use compared 
to vaping. Specifically, non-smokers disagreed with 
vaping-related perceptions, such as flavor appeal, 
aroma appeal, and breath odor, but tended to agree 
on perceptions of vaping being more cost-effective 
and trendier. Several perception items were similarly 
aligned between smokers and non-smokers regarding 
conventional cigarettes, while non-smokers' 
perceptions of vaping significantly differed from 
their perceptions of cigarettes. This difference could 
be attributed to the longstanding social acceptance 
and familiarity with conventional cigarettes, which 
predate the introduction of vaping. Moreover, public 
health campaigns and warnings over the years have 
predominantly focused on the dangers of conventional 
cigarette smoking, making non-smokers more aware 
of its risks. However, the risks associated with vaping 
are still emerging and are not as widely disseminated, 
creating a knowledge gap that influences 
perceptions.24 Non-smokers may also associate vaping 
with younger generations and modern trends, which 
could contribute to a perception of vaping as a less 
authentic or socially acceptable behavior compared to 
traditional smoking.17,19,21,25 Additionally, the sensory 
aspects of vaping, such as its often-sweet aromas and 
wide variety of flavors, might be perceived by non-
smokers as artificial and unappealing, contrasting 
with the more familiar, albeit unpleasant, 
characteristics of cigarette smoke.26 This difference in 
sensory perception could further explain why non-
smokers are less inclined to view vaping favorably. 
These findings underscore the need for tailored 
public health messaging that addresses the specific 
misconceptions and perceptions surrounding vaping, 
particularly among non-smokers, while continuing to 
emphasize the well-documented risks of conventional 
cigarettes. 
 
Although all items and total scores showed significant 
differences between smoker and non-smoker groups 
based on the Kruskal-Wallis test, this method alone 

could not fully identify nuanced discrepancies and 
perception patterns between vape and cigarette users. 
The Rasch model analysis provided a more precise 
evaluation of item distribution compared to 
conventional quantitative methods. The Wright map 
offered a clear visualization of perception differences 
regarding vaping and conventional cigarettes within 
the non-smoker group. Profound differences were 
observed across multiple perception domains, 
including cost, cessation or addiction potential, flavor 
appeal, aroma appeal, breath odor, and trend. Non-
smokers tended to disagree with vaping-related 
perceptions, particularly in terms of flavor appeal, 
aroma appeal, and breath odor. However, they were 
more likely to agree with the perception that vaping is 
cost-effective and aligns with modern trends. Notably, 
the perceptions of vaping and conventional cigarette 
use among non-smokers differed markedly. The item 
distribution within the non-smoker group suggested 
a stronger inclination to agree with conventional 
cigarette use compared to vaping, reflecting distinct 
perceptual patterns between these two types of 
smoking behavior. This finding also supports previous 
studies that many youths view vaping as less harmful 
and prone to addiction than conventional cigarettes.26,27 
 
The differential item functioning test further revealed 
significant gender-based differences in preferences 
across various domains. Female participants were 
more likely to agree with perceptions of vaping as less 
toxic and appealing due to its flavors. Conversely, 
male participants tended to agree that vaping could 
serve as a means to reduce dependence on conventional 
cigarettes. Additionally, females showed a stronger 
tendency to use vaping due to its favorable impact on 
breath odor compared to males. This condition 
highlights gender differences in the predictability of 
risk-taking behavior, consistent with findings reported 
by Brand et al. and Lewis et al.18,25 
 
To enhance the practical implications of this study for 
policymakers and public health professionals, several 
targeted strategies are recommended. First, public 
health campaigns should be tailored to align with the 
distinct perceptions of smokers and non-smokers 
identified in this study. For smokers, it should challenge 
the misconception that vaping is a safer or effective 
cessation tool, while for non-smokers, the information 
should be warned of the emerging risks of electronic 
cigarettes, especially those marketed as flavorful or 
trendy.6 Second, integrating perception-based screening 
tools into school and university health programs may 
allow early identification of individuals at risk of 
initiating smoking or vaping, based on their attitudes 
rather than current behavior.28 Third, gender-specific 
interventions should be implemented.29 Male-focused 
campaigns might address risk-taking behaviors and 
social conformity, whereas female-focused strategies 
should counter the appeal of flavor and perceived 
benefits to breath odor, given the stronger agreement 
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among females for these perceptions. Moreover, 
government regulators should revise vaping product 
warnings to include perception-corrective messaging 
that addresses cost misconceptions, addiction potential, 
and false assumptions about pleasant breath effects.30 
Recognizing the strong influence of peers on smoking 
initiation, peer-led anti-vaping ambassador programs 
in educational settings should be developed to 
transform peer influence into a protective factor. 
Furthermore, the notable proportion of vape users 
under the age of 19 in this study underscores the need 
for regulatory surveillance and preventive programs to 
be expanded to younger demographics, including 
those in private educational institutions where access 
may be less restricted. 
 
This study has certain limitations. The analysis of 
perceptions could be expanded to include other forms 
of smoking, such as shisha, cigars, and kretek/filtered 
cigarettes, to provide a broader understanding of 
smoking behaviors across different types of tobacco 
use. A potential source of bias in this study arises 
from the use of a sample drawn from a single private 
university characterized by homogeneous 
socioeconomic factors, which may limit the 
generalizability of the findings to more heterogeneous 
populations with varying levels of knowledge and 
behavioral patterns. Furthermore, cultural norms, 
parental supervision, and exposure to health education 
may vary significantly across the subject population. 
The sample was not fully representative in terms of 
geographic diversity; however, concerning 
socioeconomic status, the population drawn from a 
single private university in an urban area may reflect 
a specific subgroup characterized by relatively 
homogeneous socioeconomic conditions. Future 
studies should also consider conducting longitudinal 
research to observe changes in perceptions over time 
within a more diverse and representative population, 
particularly as new smoking products emerge in the 
market. Additionally, investigating the psychological 
and social factors influencing smoking and vaping 
behaviors—such as peer pressure, cultural norms, and 
media influence—would provide deeper insights into 
the motivations behind these habits. 
 
Future research could benefit from adopting mixed-
method approaches, integrating quantitative analysis 
with qualitative data to explore the underlying 
motivations and deterrents associated with smoking 
and vaping. This would allow for a more nuanced 
understanding of the factors driving these behaviors. 
A qualitative methodology may gain benefit to 
explore interaction effects in greater depth, particularly 
understanding of gender-specific motivations, peer 
dynamics, and perceived social rewards that influence 
smoking and vaping behaviors. Moreover, studies 
examining the effectiveness of targeted health 
education and cessation programs tailored to the 
identified perceptual differences could contribute 

significantly to reducing smoking prevalence. 
Implementing and evaluating interventions in diverse 
demographic settings, such as schools, workplaces, 
and community centers, would further support the 
development of practical and evidence-based public 
health policies and programs. 
 
CONCLUSION 
 
The study revealed distinct perceptual differences 
between smokers and non-smokers regarding smoking. 
Smokers exhibited more favorable perceptions toward 
smoking, while non-smokers demonstrated a stronger 
aversion to conventional cigarettes compared to 
electronic alternatives. These findings highlight the 
need for tailored smoking cessation programs that 
address the unique perceptions and attitudes of each 
group to enhance their effectiveness.  
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