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Abstract 

Background: Despite its negative impact on systemic and oral health, tobacco smoking in the military 

remains a long-standing problem. It contributes to the high prevalence of tobacco smoking 

worldwide, while it serves as a stress-reliever in military life. Purpose: This survey aimed to identify 

the tobacco use, impact on oral health, and knowledge among Marines military personnel. Materials 

and methods: An online survey verified for validity and reliability, was employed to collect socio-

demographic information of Marine smokers by age, education level, and length of military service, 

as well as their smoking behaviors, impact on oral health, and knowledge. Data were presented 

descriptively, and the associated factors were analyzed using multivariate analysis. Results: A total 

of 475 naval marine unit personnel completed the study, with 44.8% reported being current smokers, 

25.7% former smokers, and 29.5% never smokers. Seventy-one percent of the participants had a good 

knowledge of smoking. The most commonly reported impacts on oral health are bad breath, tooth 

staining, and taste impairment. Smoking habits were not significantly different according to age (p = 

0.095 > 0.05), nor by education level (p = 0.610 > 0.05), but were significantly different by length of 

service (p = 0.00 < 0.05) and level of knowledge (p = 0.00 < 0.05). The results of multivariate analysis 

utilizing multinomial logistic regression based on p-value (p = 0.005 < 0.05) and 95% CI (0.282-0.8) 

demonstrated that the 1-5 years length of service is the most significant factor influencing smoking 

habits. According to OR (odds ratio) values, smoking habits increase the risk by 1.8 times among 

those with 11-15 years of military service. Conclusion: Despite a good level of knowledge of smoking-

related health risks, the present study indicates a high prevalence of tobacco smoking. The most 

common impacts on oral health among smokers include stained teeth, bad breath, and taste 

impairment. It was also found that the length of military service and knowledge significantly 

influence smoking behavior. 
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1. Introduction 

Tobacco smoking remains a significant global health issue, with smoking prevalence varying 

widely across countries. Global Adult Tobacco Survey reported that from 28 countries, the median 

prevalence of tobacco smoking was 22.5% among persons aged ≥15 years [1]. Although the negative 

health effects of smoking have long been well-known, knowledge of the health risks of smoking is 

still underestimated, particularly among current smokers. While general awareness that smoking is 

harmful is high, a significant gap exists in understanding specific and relative risks. The oral habit of 

tobacco smoking is a leading behavioral risk factor for numerous health outcomes, both systemic and 

oral health, such as coronary heart disease, stroke, and multiple types of cancer, including lung 

cancer. While in the oral cavity, smokers experience an 80% increased risk of periodontitis and a 

36.6% higher caries prevalence and increased oral cancer risk [2]. 

The use of tobacco is often closely associated with military service, as it is considered a stress 

reliever; thus, it contributes to smoking prevalence globally. Military members experienced more 

stressful conditions than the general population; hence, the higher prevalence of smokers in the 

military can be expected. In the US military, tobacco use was 15.0% higher than in civilians, with an 

overall rate of 28.26% in 2022, while in a Russian military study, it was found that 48.7% of military 

personnel were active smokers, with the highest rates at 56.6% [3,4]. The prevalence of smoking 

among national military service recruits in the UAE is 41.6%.5 Smoking rates in Uganda are 

substantially higher in the military (34.8%) compared to the general public (5.3%) [6]. In Germany, 

military smoking rates were slightly above the general population, while in Israel, their prevalence 

increased by 39.4% during military service [7]. 

Previous studies indicate a high prevalence of tobacco use in military populations, particularly 

in the Naval services at 24.1% [8], including in the U.S., with 24.5% reported as current smokers, 

whereas in the Taiwan Navy was 32.8% [9]. In the Chinese Navy, smoking rates were higher than in 

civilian and other military populations, found to be 56.14% [10] 

There are significant gaps between the knowledge of smoking among military personnel and 

the high prevalence rates. The vast majority of military personnel underestimate their personal health 

risks related to tobacco smoking[11]. Implementation of harm reduction, including strategies that 

increase knowledge about the health risks posed by tobacco use, might help to reduce tobacco use 

and tobacco-related disease, including heart disease, stroke, and lung cancer, and oral conditions, 

particularly in active military personnel [11]. 

The present study aimed to investigate tobacco smoking, perception, and knowledge regarding 

smoking in Marines as part of military personnel working in a highly stressful environment. 

2. Materials and Methods 

2.1. Participants and Procedures 

This survey was conducted using an online questionnaire. The validity test was performed with 

Pearson Product-Moment and the reliability test with Kuder-Richardson (KR20) on 40 Marines. A 

convenience sampling was taken among the Navy-Marine personnel who were willing to complete 

the questionnaire. The study protocol was approved by the Ethics Committee of the Faculty of 

Medicine, Universitas Padjadjaran, Bandung, Indonesia (No. 1065/UN6.KEP/EC/2023) with a 

research permit from Naval Dental Hospital RE Martadinata, Jakarta, Indonesia (B/627/VII/2023). 

Subjects had to meet the inclusion criteria, i.e., male or female, minimum age of 18 years, active 

marine unit members, capable of filling out the questionnaire voluntarily, and without coercion from 

any person. Exclusion criteria were military personnel who did not agree to take part in the research 

procedures. Before filling out the questionnaire, informed consent was obtained from all participants, 

stating their agreement to participate in the study. Access to the survey was closed after reaching the 

predetermined number of target respondents. The questionnaire was developed according to a 

previous study10 and was structured by behavior, impact on oral healths, and knowledge related to 
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smoking habits. Before commencement of the study, the questionnaire had been tested for validity 

and reliability, piloted on 30 respondents, and designed to be completed in about 5 to 10 minutes. 

2.2. General Characteristics 

Smoking status in the present report was categorized into several groups: 

Current smokers were defined as individuals who reported smoking up to the time of the 

survey, former smokers were considered those who smoked in the past but did not smoke currently, 

and never smokers were individuals who had never used a tobacco product. Subject’s characteristic 

data was collected, including age, gender, educational levels, and duration of military service. 

2.3. Current Smoking Behavior and Cessation Attempts 

This section was only applied to current smokers, including 7 questions regarding smoking 

behaviors, i.e., the period of smoking, type of cigarette, purpose, duration, frequency, and number of 

cigarettes consumed per day. Current smoker cessation attempts were explored through 5 questions, 

including whether or not they had ever tried to stop smoking, whether or not they had received 

counseling for smoking cessation, whether or not they were confident of being able to cease smoking 

within 6 months, whether or not there were any perceived negative effects, and their health 

expectations about their cessation attempts. 

2.4. Former Smoker Behavior 

This section was only collected from former smokers, containing three questions (1) how long it 

had been since they ceased smoking, (2) how long they had been active smokers, and (3) the type of 

cigarettes consumed. 

2.5. Impact on Oral health Regarding Smoking 

Impact on oral health due to smoking includes 7 questions: bad breath, tooth staining, impaired 

taste, delayed wound healing, and gingival impacts (soreness, bleeding, and swelling). 

2.6. Knowledge Regarding Smoking and Combustion-Free Nicotine Delivery System (C-F NDS) 

Participants’ knowledge about smoking was explored with 14 questions, including the impact 

of smoking on the condition of the oral cavity and on systemic diseases that may result from smoking. 

Respondents’ knowledge about C-F NDS consisted of 3 questions, including whether or not they had 

received information about C-F NDS, whether they recognized these products, and their variety. 

2.7. Statistical Analysis 

Data were analyzed using descriptive statistics, reported in frequency distributions. The 

comparative test further examined differences in factors related to smoking habits. Variables were 

then analyzed using multivariate multinomial logistic regression; factors with significant p-values 

were then analyzed to see any associations with smoking habits. Independent variables were 

smoking habits: Current smokers (those who have smoked ≥ 100 cigarettes in their lifetime and still 

smoke up to the present); Former smokers (those who have smoked ≥ 100 cigarettes in their lifetime 

but no longer smoke); and Non-smokers (those who have never smoked ≥ 100 cigarettes in their 

lifetime. The dependent variables were age, education level, military service, and knowledge 

regarding smoking). The SPSS software version 23.0 was employed, and the level of significance was 

set at p < 0.05. 
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3. Results 

3.1. Socio-Demographic Data 

The total number of participants who completed the survey was 475. The socio-demographic 

data are presented in Table 1. 

Table 1. Socio-demographic (n=475). 

Characteristics F (%) 

Age (years) 

<20 

20-29 

30-39 

40-49 

50-59 

 

20 (4.2) 

225 (47.4) 

121 (25.5) 

99 (20.8) 

10 (2.1) 

Sex  

Male 

Female 

 

475 (100) 

0 (0) 

Military service (years) 

1-5 

6-10 

11-15 

>15 

 

178 (37.5) 

87 (18.3) 

33 (6.9) 

177 (37.3) 

Education level 

Senior high school or equivalent 

College 

Postgraduate and above 

 

448 (94.5) 

25 (5.2) 

2 (0.4) 

3.2. Smoking Behavior 

The smoking behavior of participants in the present study is listed in Table 2, which includes 

the prevalence of 44.8%, 25.7%, and 29.5%, current smokers, former smokers, and never smokers, 

respectively. The majority of current smokers and former smokers use conventional/combustible 

cigarettes (80%), and only a small proportion use vapes/e-cigarettes. Most current smokers have been 

smoking for over 10 years, smoke 5-10 times a day, and spend 1-2 hours with 5-10 cigarettes. Smokers 

mainly smoke with no purpose to achieve, others to relieve stress, and to improve focus and 

concentration during work. 

Table 2. Smoker behavior. 

Behavior 

Current Smokers 

n= 213 (44.8) 

F (%) 

Former Smokers 

n= 122 (25.7) 

F (%) 

Never Smokers 

n= 140 (29.5) 

F (%) 

Type of cigarette 

Conventional Cigarette 

Electric Cigarette 

Conventional & E-cigarette 

NA 

 

188 (88.3) 

3 (1.4) 

22 (10.3) 

- 

 

99 (81.8) 

3 (2.5) 

19 (25.7) 

1 (0.8) 

 

NA 

 

Duration of smoking (year) 

<1 

1-2 

3-5 

5-10 

>10 

 

15 (7.1) 

18 (8.6) 

41 (19.5) 

61 (29.0) 

75 (35.7) 

 

43 (36.0) 

21 (18) 

22 (18.0) 

12 (10.0) 

22 (18.0) 

 

NA 
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NA 3 (1.4) 2 (1.6) 

Smoking frequency/day 

<5 

5-10 

>10 

NA 

 

62 (29.5) 

79 (37.6) 

69 (32.9) 

3 (1.4) 

 

NA 

 

 

NA 

 

Total smoking time/day (hours) 

<1 

1-2 

3-5 

>5 

NA 

 

55 (26.1) 

69 (32.7) 

60 (28.4) 

27 (12.8) 

2 (0.9) 

 

30 (25.0) 

30 (25.0) 

28 (23.3) 

15 (12.5) 

2 (1.9) 

 

NA 

 

Number of cigarettes smoked / day 

<5 

5-10 

>10 

NA 

 

52 (24.9) 

82 (39.2) 

75 (35.9) 

4 (1.9) 

 

 

NA 

 

 

NA 

Purpose to smoke 

Promote concentration on work 

Relieve stress 

Enjoy the smell (of e-cig liquid)- 

without harming your health 

Have no reason 

 

46 (22.1) 

60 (28.8) 

 

2 (1.0) 

105 (49.3) 

 

NA 

 

NA 

Total N (%) 213 (44.8)   

Abbreviations: NA, not available 

3.3. Cessation Attempts and History of Current Smokers 

Almost all current smokers in this survey (Table 3) have attempted to quit smoking, most of 

them have received advice to quit smoking, and believe they could quit smoking within 6 months. 

More than half of smokers reported having experienced negative effects on their health related to 

smoking, and agree with the statement about their health expectancy from smoking cessation. 

Table 3. Cessation attempts and history of current smokers. 

Cessation Attempts and History F (%) 

Have attempted to quit 

Yes 

No 

NA 

 

191 (91.0) 

19 (9.0) 

3 (1.4) 

Has received advice to quit smoking 

Yes 

No 

NA 

 

124 (59.0) 

86 (41.0) 

3 (1.4) 

Believe they will be able to quit in six months if they decide to quit 

smoking 

Yes 

No 

NA 

 

 

159 (76.1) 

50 (23.9) 

4 (1.9) 

Have experienced negative health impacts due to smoking 

Yes 

No 

NA 

 

125 (59.5) 

85 (40.5) 

3 (1.4) 

Health expectancy related to smoking cessation  
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Yes 

No 

NA 

194 (93.3) 

14 (6.7) 

6 (5.6) 

3.4. Impact on Oral Health Regarding Smoking 

Stained teeth and bad breath are the most common impacts on oral health regarding smoking 

among active and former smokers, as listed in Table 4. Half of them experience impaired taste, and 

about a third have delayed wound healing, including gingival soreness, gingival bleeding, and 

gingival swelling. 

Table 4. Impact on oral health associated with smoking among current and former. 

Impact on oral health 
Yes  

N (%) 

No 

N (%) 

NA  

N (%) 

Bad breath 

Staining of teeth 

Taste impairment 

Delay wound healing 

Gingival soreness 

Gingival bleeding 

Gingival swelling 

272 (83.4) 

285 (87.7) 

169 (52.0) 

124 (38.2) 

126 (38.7) 

114 (35.1) 

112 (34.5) 

54 (16.6) 

40 (12.3) 

156 (48.0) 

201 (60.8) 

200 (61.3) 

211 (64.9) 

213 (65.5) 

9(3.4) 

10(3.0) 

10(3.0) 

10(3.0) 

9(2.7) 

10(3.0) 

10(3.0) 

3.5. Knowledge Regarding Smoking 

Participants’ knowledge about smoking was assessed by questionnaires (Table 5) with a 

dichotomous response (Yes or No). Correct answers were assigned 1 point, whilst incorrect answers 

were 0 points. All questions were accumulated for a total of points, with a total of 0-5 points 

representing poor knowledge, 6-11 representing fair knowledge, and 12-16 representing good 

knowledge. All questions were cumulated into a total of 0-5, 6-11, and 12-16 points, representing 

poor, fair, and good knowledge, respectively. Table 4 reveals that most of the respondents in this 

study have a good knowledge of smoking. 

Table 5. Knowledge regarding smoking. 

Knowledge regarding smoking  

Good (12-16) 

Fair (6-11) 

Poor (0-5) 

N (%) 

339 (71.4) 

100 (21.1) 

36 (7.6) 

 

Statement on smoking 

 

I have received information about smoking and its risks 

Smoking may cause changes in the oral cavity (hard tissue or soft 

tissue) 

The number of cigarettes affects the onset of changes in the oral cavity 

Smoking is not cool 

Nicotine in cigarettes is the chemical that most contributes to oral 

cancer 

Cigarette smoking may lead to apoplexy 

Cigarette smoking may lead to lung cancer  

Cigarette smoking may lead to stained teeth  

Cigarette smoking may lead to premature aging 

Cigarette smoking may lead to coronary heart disease 

Cigarette smoking may lead to mouth cancer 

Cigarette smoking may lead to impotence in male smokers 

Yes— 

N (%) 

462 (97.3) 

395 (83.2) 

 

374 (78.7) 

 

408 (85.9) 

400 (84.2) 

 

254 (53.9) 

410 (86.3) 

438 (92.2) 

329 (69.3) 

390 (82.1) 

386 (81.3) 

No— 

N (%) 

13 (2.7)  

80 (16.8) 

 

101 (21.3) 

 

67 (14.1) 

75 (15.8) 

 

221 (46.5) 

65 (13.7) 

37 (7.8) 

146 (30.7) 

85 (17.9) 

89 (18.7) 
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Passive smoking may lead to lung cancer in non-smokers 370 (77.9) 

398 (83.8) 

105 (22.1) 

77 (16.2) 

Statement about C-F NDS  

Heard about C-F NDS 

Recognize about C-F NDS 

 

297 (62.5) 

261 (54.9) 

 

178 (37.5) 

214 (45.1) 

Variants of C-F NDS that are known: 

Vape  

Heated tobacco product 

Nicotine patch 

Nicotine gum 

Snus 

Do not familiar 

 

125 (26.3) 

45 (9.5) 

31 (6.5) 

35 (7.4) 

5 (1.1) 

234 (49.3) 

 

 

Total N (%) 213 (44.8)  

3.6. Knowledge Regarding Non-Combustible Tobacco Products 

Table 5 showed that 6 out of 10 participants had heard of C-F NDS, yet many participants were 

unfamiliar with alternative tobacco products. The most widely recognized product by far was vape, 

whilst the other variants lacked recognition. 

3.7. Comparison of Smoking Habits According to Socio-Demographic Data and Knowledge 

The results of a comparative test in Table 6 found that smoking habits were not significantly 

different according to age (p0.095>0.05), nor according to education level (p0.610>0.05). However, 

smoking habits were significantly different when compared to the length of service (p0.00<0.05) and 

the level of knowledge (p0.00<0.05). 

Table 6. Comparison of Smoking Habits According to Socio-demographic Data and Knowledge. 

Characteristics 

Current 

Smokers 

n= 213 (44.8) 

F (%) 

Former Smokers 

n= 122 (25.7) 

F (%) 

Never 

Smokers 

n= 140 (29.5) 

F (%) 

 

P-Value 

 

Age  

<20 

20-29 

30-39 

40-49 

50-59 

 

6 (2.8) 

86 (40.4) 

65 (30.5) 

50 (23.5) 

6 (2.8) 

 

7 (5.7) 

61 (50.0) 

28 (23.0) 

23 (18.9) 

3 (2.5) 

 

7 (5.0) 

78 (55.7) 

28 (20.0) 

26 (18.6) 

1 (0.7) 

 

0.095 

Education Level 

Senior high school or equivalent 

College 

Postgraduate and above 

 

201 (94.4) 

10 (4.7) 

2 (0.9) 

 

115 (94.3) 

7 (5.7) 

0 (0) 

 

132 (94.3) 

8 (5.7) 

0 (0) 

 

 

0.610 

Military service (years) 

1-5 

6-10 

11-15 

>15 

 

58 (27.2) 

42 (19.7) 

22 (10.3) 

91 (42.7) 

 

57 (46.7) 

16 (13.1) 

5 (4.1) 

44 (36.1) 

 

63 (45.0) 

29 (20.7) 

6 (4.3) 

42 (30.0) 

 

0.00** 

Knowledge 

Good 

Fair 

Poor 

 

129 (60.6) 

58 (27.2) 

26 (12.2) 

 

95 (77.9) 

21 (17.2) 

6 (4.9) 

 

115 (82.1) 

21 (15.0) 

4 (2.9) 

 

0.00** 
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Factors included in the multivariate analysis were significant factors based on the results of the 

comparison test in Table 7. Using multinomial logistic regression, based on p-value (p = 0.005 < 0.05) 

and 95% CI (0.282-0.8), it was shown that the most significant length of service in the military affecting 

smoking habits is in the range of 1-5 years (p <0.05). Concerning OR (odds ratio) values, most smoking 

habits increase the risk by 1.8 times among those with 11-15 years of military service. The most 

significant knowledge level in influencing smoking habits is a good level of knowledge (p<0.05). 

Table 7. Multivariate Analysis on Current Smokers. 

Factor 
Beta  

Coefficient 
SE P-Value OR 

95% 

Lower 

CI OR 

Upper 

Military service (years) 

1-5 

6-10 

11-15 

>15 

 

-0.745 

-0.307 

0.624 

- 

 

0.266 

0.313 

0.506 

- 

 

0.005 

0.327 

0.218 

- 

 

0.475 

0.736 

1.866 

- 

 

0.282 

0.399 

0.692 

- 

 

0.8 

1.358 

5.035 

- 

Knowledge  

Good 

Fair 

Poor 

 

-1.65 

-0.774 

- 

 

0.557 

0.6 

- 

 

0.003 

0.197 

- 

 

0.192 

0.461 

- 

 

0.064 

0.142 

- 

 

0.572 

1.494 

- 

Intercept 2.065 2.065 0.559 0.00 - - 

4. Discussion 

The findings of the present study showed the high prevalence of current smokers in Marines 

(44.8%), and it was higher than the civilian smoking rate of 33.8% in adults and 12.7% in adolescents, 

based on the Indonesian National Report on Basic Health Research [12]. It is in line with previous 

studies’ findings that military service indicates a high prevalence of tobacco use in military 

populations, particularly in the Naval services, which contributes to the high prevalence of smoking 

and tends to increase in several units [3,8,9,13]. This highlights the added risk within the military. 

The age of current smokers in the present study is dominated by the young age (20-29 years of 

age). This may be influenced by the high number of survey participants at that age, but when 

compared to other age groups, all proportions of smokers are notably higher than non-smokers in 

each age group. In Germany, smoking prevalence is higher among younger military personnel 

compared to older [14]. In South Korea, the highest smoking prevalence was initially observed in the 

22-24 age group [15]. The prevalence of smoking among young Greek male military recruits was high, 

with most starting between ages 10-20 [16]. Dolich et al. (2021) revealed critical contributing factors, 

including negative social environment influences (parents and friends smoking), psycho-emotional 

stress, and living independently from parents [17]. Yeji Lee et al., 2019 further demonstrated that 

factors like stress levels, secondhand smoke exposure, and social interactions strongly correlate with 

smoking behaviors in young adults [18]. 

The education level of smokers in this study was predominantly lower education. Research 

across multiple countries reveals complex relationships between education levels and smoking 

behaviors. The U.S. military has more smokers at educational levels lower than a bachelor’s degree 

[19]. A study of 21 European nations found that lower education was associated with higher daily 

smoking rates [20]. However, education level in this study was not statistically associated with their 

habit of smoking. Previous research in military populations consistently demonstrates significant 

relationships between age, education, and smoking behaviors. Younger military personnel exhibit 

higher smoking rates compared to older service members, a pattern observed across multiple studies 

[14,21]. Educational attainment shows a strong inverse relationship with smoking, where lower 

education levels are associated with increased smoking prevalence [14,21]. 

According to the comparative test and the multivariate analysis of this current study, length of 

service was significantly associated with and affecting the smoking habit, the number of participants 
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with 1-5 of year length of military service was the highest but after comparison, smoker participants 

who had served in the military for more than 15 years had a higher proportion of the entire current 

smokers group, and the risk of smoking habits increased by 1.8 times among those who had served 

in the military for 11-15 years. Regarding the knowledge level, a good level influences the smoking 

habits. 

This suggests that in the present survey, length of military service appears to significantly 

increase smoking behavior among personnel; the longer the military service of a smoker, the more 

the smoking habit increases. Research consistently showed that military service was associated with 

increased smoking rates and longer smoking durations across the life course [22]. This is in 

accordance with military service in older Vietnamese, which significantly increased the risk of 

smoking initiation [23]. The association between smoking and service duration appears most 

pronounced in personnel with prior smoking history, who show substantially elevated relapse risk, 

those experiencing combat exposure or prolonged deployments (>9 months), enlisted personnel at 

lower pay grades, personnel in transition periods approaching service separation, and Navy 

personnel compared to Air Force [7,8,19]. 

Since vape/e-cigarettes are listed as tobacco products, we also evaluated the use of vape among 

Marines as smoking behavior. Most smokers in this study generally used conventional/combustible 

cigarettes; only a small proportion were e-cigarette users and dual users. This may be because e-

cigarettes are still not widely used, only available in certain places, and the pricing may still be 

considered uneconomical compared to conventional cigarettes. Although recent studies have 

highlighted the increasing prevalence of e-cigarette use among U.S. military personnel, particularly 

among younger service members, while cigarette use in the military declined from 24% in 2011 to 

13.8% in 2015, e-cigarette use increased to 12.4% during the same period [24], and in the Health 

Related Behavior Survey was found to be 16.2% [25]. This trend is especially pronounced among 

those aged 17-24, with 22.8% reporting e-cigarette use [24]. Notably, e-cigarette use among new Air 

Force recruits increased dramatically, reaching 15.3% in 2018 [26]. Factors associated with higher e-

cigarette use include young age, lower military ranks, other tobacco use, and low perception of harm 

[27]. 

Despite the impact of smoking on health being clear, and almost all smokers (>90%) in this study 

had attempted to quit smoking and were confident that they could quit smoking within 6 months if 

they decided to, they continued to smoke. As a matter of fact, smoking cessation remains a significant 

challenge. Only about half of U.S. adult smokers attempt to quit annually, and only 7.5% achieve 

sustained cessation [28,29]. Similar trends are observed in Malaysia, where 49% of smokers attempted 

quitting in the past year, but only 31.4% successfully quit [30]. This could be due to numerous barriers 

to smoking cessation, including addiction, stress, and ingrained habits [31]. The military environment 

often exacerbates these challenges, with factors such as work-related stressors and the desire to fit in 

with one’s unit contributing to increased smoking intensity and nicotine dependence [32]. Most of 

the current smokers in this study had no reason why they initiated smoking a cigarette, this might be 

affected by an environment dominated by smokers who typically consider smoking to be acceptable, 

so they do not have a reason for why they engage in the habit of smoking; whilst more than a quarter 

of smokers admitted to relieve stress and promote concentration at work. 

Impact on oral health related to smoking reported in the present study was tooth staining and 

bad breath. Smoking is a significant contributor to tooth staining, which is attributed to toxins from 

tobacco smoke accumulating in the porous structure of tooth enamel [33]. Studies have shown that 

even light smokers (1-4 cigarettes per day) experience stain formation on their teeth [34]. 

Furthermore, smoking is a major risk factor for bad breath, a condition characterized by unpleasant 

breath odor [35]. Cigarette smoke disrupts the oral bacterial community, leading to increased 

production of volatile sulfur compounds in periodontal pockets [36]. Delayed wound healing and 

perception of the gingiva are less reported; this could be due to good oral hygiene or possibly due to 

the masking effect of smoking on the gingiva. Previous research states that smoking masks the actual 

condition, tobacco smoking significantly impacts vascular health and function through multiple 
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mechanisms, leading to reduced bleeding, assuming that the gums are healthy, while in fact the 

underlying tissue structure is prone to disease [37]. 

The level of knowledge regarding smoking in this study is generally good, they have received 

information about smoking and its risks, affected the oral cavity, and knew that nicotine contained 

in cigarettes was the most contributing factor to the oral cavity ranging from tooth staining to oral 

cancer, even though current research has identified that tar from burning conventional cigarettes is 

responsible for smoking-related diseases [38]. Although 71% had “good” knowledge, many 

continued to smoke. This suggests a knowledge-behavior gap. A study among students at Riyadh 

Elm University sheds further attention on the significant prevalence of smoking and the knowledge 

gap regarding its major risks. These findings emphasize the necessity for focused and integrated 

tobacco control interventions that concentrate on correcting specific misconceptions, boosting self-

reliance to quit, and extending the provision of accessible smoking cessation assistance to encourage 

healthier lifestyle habits [39]. 

Smoking behavior among military personnel is influenced by various factors across individual, 

interpersonal, and organizational levels, including education level, service duration, family smoking 

history, and smoking knowledge [10]. Socioecological factors such as stress, work-related stressors, 

and smoking to fit in with one’s unit are associated with increased smoking intensity and nicotine 

dependence [32]. Military-specific factors, including service era, and duration of service, also impact 

smoking behaviors [21]. Research on psychological aspects of smoking and quitting in military 

populations reveals complex relationships between mental health and tobacco use. In UK military 

personnel, smoking initiation is associated with psychological distress, and deployment experiences 

[40]. Among active duty U.S. military personnel, smoking intensity and nicotine dependence are 

linked to using smoking to fit in with one’s unit, stress-related smoking, and work-related stressors 

[32]. In the Chinese Navy, smoking prevalence exceeds civilian and other military rates, with stress 

relief and social needs as primary motivators [10]. The main reasons for smoking in the military were 

social needs and stress alleviation [9]. Other factors associated with increased smoking among 

military personnel include life stressors [41]. Factors contributing to high military smoking rates 

include stress alleviation, social needs, and targeted marketing by tobacco companies [10]. Despite 

some overall reduction in military tobacco use, recent years have seen an increase, highlighting the 

need for improved cessation counseling and interventions [3]. In the present study, the level of 

knowledge was shown to be associated with smoking habits. 

This survey includes questions about vaping/e-cigarettes as they have the potential to reduce 

the adverse effects of combustible cigarettes for smokers who find it difficult or are reluctant to quit 

smoking. For more than half of the participants, combustion-free nicotine delivery systems (C-F NDS) 

were not unfamiliar; they had recognized them. Research indicates that C-F NDS availability and 

marketing vary by neighborhood demographics, with inexpensive combustible products more 

prevalent in low-income, minority areas, while potentially less harmful non-combustible options are 

more accessible in higher-income [42]. Young adults’ initiation and continued use of C-F NDS are 

influenced by factors like peer pressure, flavors, and stress management, while cessation motivations 

include family responsibilities and health concerns [43]. A systematic review suggests that C-F NDS, 

such as electronic cigarettes, smokeless tobacco, and nicotine replacement therapy, can moderately 

reduce daily cigarette consumption and potentially assist in smoking cessation attempts, with fewer 

adverse events compared to traditional cigarettes [44]. 

Quitting smoking is the best approach to reducing health risks. A health-promoting program 

may help improve smoking-related conditions [35]. After a military health-promoting program, there 

are some beneficial effects in to a decline in the prevalence of cigarette smoking for military personnel 

in Taiwan. More active intervention and health-promoting programs in the prevention and cessation 

of smoking are needed for the military. The military also has to develop specific approaches and 

programs to prevent cigarette smoking [13]. These findings highlight the need for targeted smoking 

prevention and cessation programs for military personnel. 
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5. Conclusions 

This study demonstrated a high prevalence of tobacco use among military personnel, 

particularly in the Marine Corps, wherein there was a gap in the high level of knowledge concerning 

tobacco smoking. The most frequently recorded impact on oral healths among smokers include 

stained teeth, bad breath, and taste impairment. It was also found that the length of military service 

and knowledge significantly positively related to smoking behavior. 
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