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Abstract 

 

 A decrease in testosterone level can cause a set of symptoms forming a clinical 

syndrome called hypogonadism. One of the factors that is known to disrupt 

testosterone levels is smoking habits. Currently, the use of e-cigarettes as an 

alternative product to conventional cigarettes is increasing rapidly in many 

countries, including Indonesia. The amounts of harmful substances in e-cigarette 

aerosols are similar to the smoke produced by conventional cigarettes, but the health 

hazards of e-cigarettes are still not well known. This study was conducted to 

determine the relationship between e-cigarettes and hypogonadism in adult men in 

the city of Denpasar. This study uses a descriptive-analytical method in the form of 

a cross-sectional study. The research sample consisted of 49 e-cigarette users 

collected using consecutive sampling techniques. The data were then analyzed using 

SPSS® version 26. Based on the research obtained from the ADAM score from a 

total of 49 samples, the prevalence of hypogonadism is higher in the group of people 

who smoked e-cigarettes, about 35.3%. Overall, this study found a fairly high 

prevalence of hypogonadism (26.5%) in Denpasar. The chi-square test shows a p-

value of 0.032 and a prevalence ratio (PR) of 5.294. Active use of e-cigarettes showed 

a significant association with the incidence of hypogonadism experienced by adult 

men in Denpasar. Based on the PR calculation, the risk of hypogonadism in active 

e-cigarette users was 5.294 times higher than that of adult men who were not active 

e-cigarette users. 
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1. Introduction 

The number of users of e-cigarettes is 

increasing rapidly every year. This also aligns with 

the number of new e-cigarette stores that keep on 

opening and expanding in numbers. This 

phenomenon shows a high demand for e-cigarettes 

among people[1]. The surveys conducted by Global 

Adult Tobacco Surveys in 2021 on 15-year-olds or 

older show that the number of e-cigarette users in 

Indonesia has reached 6.2 million adults or about 

3.0% of the total population[2]. A survey in 2018 

showed that as many as 6.8% of the population in 

Denpasar City are e-cigarette users and this 

percentage is known to be twice as high among 

teenagers[1].  
E-cigarettes are defined as devices that produce 

aerosols by heating certain substances in liquid form 

and inhaled as aerosols by the users[3]. E-cigarettes 

are often misinterpreted and considered safer than 

conventional cigarettes. The negative impacts 

caused by the use of e-cigarettes are very diverse, 

affecting a lot of different organs[4],[5]. This type of 

cigarette heats a liquid that contains chemicals such 

as glycerol, and flavorings, and most of the time 

includes nicotine[6]. Study shows that exposure to 

these chemicals for a certain period results in a 

decrease in testosterone and estradiol levels[7],[8]. 
Hypogonadism is a clinical syndrome caused by 

testosterone concentrations or sperm levels not 

reaching concentration[9]. Based on its etiology, 

hypogonadism can be divided into 2 types, namely 

primary (hypogonadotropic) hypogonadism, and 

secondary (hypogonadotropic) hypogonadism[10]. 

Based on time of occurrence, hypogonadism can be 

further divided into 2 types, namely congenital 

hypogonadism and late-onset hypogonadism 

(LOH)[11]. Late-onset hypogonadism often goes 

undiagnosed because it does not always cause 

significant symptoms and signs[12]. 
The associations between e-cigarette use and 

hypogonadism are thought to be due to several 

factors. One of the main factors that cause this 

hormonal imbalance is reactive oxygen species 

(ROS)[13]. Increased ROS in the body can cause 

health problems, one of which is in the Leydig 

cells[14]. This impact will disrupt the steroidogenesis 

process and lead to inhibited testosterone 

production[15]. Halted testosterone production will 

cause a decrease in testosterone levels in the body 

which will manifest clinically into the syndrome of 

hypogonadism[16]. 
Based on the background presented, this study 

aims to find if there is a relationship between active 

e-cigarette use and hypogonadism in adult men in 

the Denpasar. This study is expected to serve 

information about the danger of e-cigarettes in 

reproductive health. 

2. Method 

This study is an observational analytic study 

with a cross-sectional design. Data collection is 

conducted at e-cigarette stores spread across the city 

of Denpasar including its four districts of West 

Denpasar, East Denpasar, North Denpasar, and 

South Denpasar. The targeted population in this 

study is e-cigarette users. Meanwhile, the reachable 

population is the visitors to e-cigarette stores in the 

city of Denpasar. 

The sample inclusion criteria for this study are 

being male, ever used an e-cigarette, and active 

sexually. The exclusion criteria for this study 

include having a congenital hypogonadism disorder, 

a history of surgery for severe injury to the genital 

organs, and being active users of conventional 

cigarettes within the last six months. 

The minimum sample size needed is calculated 

with the Lemeshow formula resulting in 48 samples. 

Sampling will be conducted using consecutive 

sampling, The number of samples obtained 

fulfilling the inclusion criteria in this study is 51 

samples. This sample will be interviewed using the 

ADAM score questionnaire and the sample's 

characteristic data questionnaire. In the analysis, the 

samples used are 49 samples because 2 of the 

samples were excluded due to they were an active 

conventional cigarette user. 

The dependent variable in this study is 

hypogonadism which is determined based on the 

ADAM score questionnaire. The independent 

variable in this study is e-cigarette which is 

determined by the history of e-cigarette use. Active 

users are a person who inhales aerosols produced by 

e-cigarettes by at least 1 unit or 15 puffs every day 

in a month. The liquids used also must contain 

nicotine to be determined as an active user. 

Research data will be perceived using the 

Statistical Package for the Social Sciences (SPSS®) 

program version 26.0 with a 95% confidence level 

(p=0,05). Data analysis includes univariate analysis 

to determine the prevalence of hypogonadism and 

the e-cigarette user characteristics; and bivariate 

analysis to determine the association between 

hypogonadism and active e-cigarette use using the 

Pearson Chi-Square test. A result with p-value < 

0,05 indicates an association between 

hypogonadism and active e-cigarette use. In 

addition, a prevalence ratio (PR) test will be carried 

out to assess the risk of e-cigarette use against the 
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incidence of hypogonadism. A PR value of >1 

indicates an increased risk and a PR value of <1 

indicates a decreased risk. 

 

3. Results  

Data collection was conducted through the 

completion of questionnaires provided to the 

respondents. A total of 49 samples who met the 

inclusion and exclusion criteria became the study 

samples. Sample characteristics obtained such as 

domicile, age, marital status, BMI, and history of 

diseases or drug use, can be seen in Table 1. 

Visitors to e-cigarette stores in Denpasar mostly are 

from Denpasar (79.6%). The mean age of the 

respondents is 21.7 years old with most of them 

distributed between 19-22 years old (73.4%). In this 

study, almost all of the respondents are unmarried 

(91.8%). The mean BMI of the respondents is 23 

kg/m2 with most of the respondents lying on the 

normal (38.8%) and obesity (34.7%) category. Only 

3 respondents (6.7%) have a history of diseases and 

only 3 respondents (6.7%) have a history of alcohol 

or drug consumption within 1 month. 

 

Table 1. Characteristics of the Research Sample 

Variable 
Frequency  

(n=49) 

Percentage  

(%) 

Domicile   

Denpasar 39 79.6 

West Denpasar 5  12.9 

East Denpasar 6  15.4 

North Denpasar 8 20.5 

South Denpasar 13 33.3 

Not Specific 7 17.9 

Outside Denpasar 10 20.4 

Age (years)   

19 6 12.2 

20 9 18.4 

21 15 30.6 

22 6 12.2 

23 4 8.2 

24 3 6.1 

25 2 4.1 

26 3 6.1 

31 1 2.0 

Mean Age (years) 21.7  

Marital Status   

Marry 4 8.2 

Unmarried 45 91.8 

BMI Classification   

Very Underweight 1 2 

Underweight 6 12.2 

Normal 19 38.8 

Overweight 6 12.2 

Obesity 17 34.7 

Mean BMI (kg/m2) 23 (14.9–35.9)  

History of Diseases 3 6.7 

History of Alcohol or Drug Consumption* 3 6.7 

*Within the last 1 month 

The history of e-cigarette smoking of the 

respondents is also obtained from the questionnaires 

provided to the respondents. Samples are distributed 

by total electric smoking in a month, number of 

smoking sessions in a day, number of puffs in one 

smoking session, electric smoking start history, 

electric smoking status, and nicotine content used. 

This sample distribution can be seen in Table 2. 

Most of the respondents smoke e-cigarettes 

every day (75.5%) and most of the respondents 

smoke e-cigarettes more than one session in a day 

(85.7%). Over half of the respondents (61.2%) 

smoke e-cigarettes at least one unit per day. Only 

one respondent using e-cigarette liquid contained 

0% nicotine, other respondents use liquid with 

nicotine content varied from 0.9% to 10%. This data 
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combined results in 34 active e-cigarette users 

(69.4%) and 15 inactive e-cigarette users (30.6%).

 Table 2. E-Smoking History of the Research Sample 

Variable 
Frequency 

(n=49) 

Percentage  

(%) 

Total Electric Smoking in a Month   

Every day 37 75.5 

>15 days, not every day 7 14.3 

<15 Days 5 10.2 

Number of Smoking in a Day   

>1 time 42 85.7 

Once 7 14.3 

Number of Inhalations in One Smoking   

>15 Puff 30 61.2 

(15-50 Puffs) (9) (30) 

(50-100 Puffs) (11) (36.6) 

(100-200 Puffs) (5) (16.7) 

(200-500 Puff) (5) (16.7) 

<15 Puff 19 38.8 

Start Electric Smoking   

>1 year 41 83.7 

<1 year 8 16.3 

Nicotine Content Used (%)*   

0 1 2 

0,9 1 2 

1,4 2 4.1 

2 3 6.1 

3 28 57.1 

5 2 4.1 

6 5 10.1 

8 1 2 

9 1 2 

10 5 10.2 

Electric Smoking Status   

Active 34 69.4 

Inactive 15 30.6 

*Consistent nicotine content used by respondents   

The associations of hypogonadism with active 

e-cigarette uses are obtained from bivariate analysis 

using two-by-two tables and the Pearson Chi-

Square test calculated using SPSS®. This result can 

be seen in Table 3. Overall, there are 13 

hypogonadisms (26.5%) screened from the total of 

49 samples. About 12 of the 13 hypogonadisms 

(92.3%) screened in this study are an active e-

cigarette user. Bivariate analysis using the Pearson 

Chi-Square test shows a p-value of 0.032 (p<0.05) 

and a prevalence ratio (PR) of 5.294 (CI95% 0.755-

37.115). This result indicates that there is an 

association between the variables and there is an 

increased risk of hypogonadism in e-cigarette users. 

 

Table 3. Bivariate Analysis of E-Cigarettes with Hypogonadism 

Electric Smoking Status 

Hypogonadism 

Total 

   

Positive Negative p PR CI 

(n) (%) (n) (%) (n) (%)  

Active 12 35.3 22 64.7 34 100 
0.032 5.294 

0.755 - 

37.115 Inactive 1 6.7 14 93.3 15 100 

Total  13 26.5 36 73.5 49 100    
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4. Discussion 

This study involved 49 male respondents who 

visited e-cigarette sales places around Denpasar 

City. Some visitors to e-cigarette shops want to buy 

e-cigarette liquids and some are just starting to e-

cigarettes and buy e-smoking equipment such as 

vapes and pods as e-smoking media.  

Most of the respondents were in the age range 

of 19-23 years. Based on the results of interviews at 

several e-cigarette sales places visited, the majority 

of their customers are still under 25 years old. 

However, most respondents (83.7%) admitted to 

having smoked electric cigarettes for more than one 

year. This study found a respondent who had started 

smoking e-cigarettes at the age of 12 without a 

previous history of conventional smoking. This 

indicates a shift in the use of e-cigarettes, which 

were originally a therapeutic tool to help stop 

smoking habits, into a recreational tool[17]. 

The BMI classification in the respondents of 

this study was mostly in the normal category. Only 

17 respondents or around 34.7% of respondents 

were categorized as obese. This figure is quite high 

when compared to the results of Riskesdas 2018 

which shows that the obesity rate in Bali is 23.3% 

in the Balinese population over 18 years old. This 

shows that there is a tendency to have a higher 

incidence of obesity in the Balinese population who 

smoke e-cigarettes. Excess weight and obesity are 

known to affect sperm quality and testosterone 

levels[18]. 

A total of 6 respondents (14.3%) in this study 

admitted to having a history of disease or a history 

of consuming drugs. The history of the diseases 

experienced, namely asthma, tuberculosis, and 

vertigo is currently known to have no connection 

with the incidence of hypogonadism[19]. The only 

medication taken by the respondents and possibly 

related was corticosteroids taken by 2 respondents. 

However, studies show the impact of corticosteroid 

use on hypogonadism is only seen significantly after 

long-term consumption[20]. 

The majority of respondents (75.5%) admitted 

to smoking electric cigarettes every day. A total of 

7 respondents (14.3%) smoked electric smoke more 

than 15 days a month and another 5 respondents 

(10.2%) smoked electric smoke less than 15 days a 

month. There were 3 respondents (6,1%) who 

smoked electric every day but did not reach 1 unit 

or 15 Puff every day so it cannot be categorized as 

active smoking. 1 unit or 15 puffs was determined 

by equalizing the levels of substances contained in 

e-cigarette aerosols with smoke from conventional 

cigarettes[21]. Another twelve respondents (24.5%) 

who do not smoke an electric cigarette every day are 

also categorized as inactive e-smokers. This is to 

ensure consistent exposure to e-cigarettes. 

The nicotine content in the e-cigarette liquid 

used by respondents varied from 0% to 10%. The 

most commonly used nicotine content by 

respondents was 3%. On the liquid packaging, it is 

usually written 30 mg of nicotine for a content of 

3% in 30 ml of liquid. The nicotine content 

contained in conventional cigarettes is generally 

around 1.19 mg so the nicotine content contained in 

1 ml of e-cigarette liquid with a content of 3% is 

approximately equivalent to 1 conventional 

cigarette[22]. Based on this comparison, if the 

research is conducted on the same subject, the 

results of the study on conventional cigarette users 

can give similar results to e-cigarette users. It has 

previously been known that nicotine exposure can 

affect blood testosterone levels associated with the 

incidence of hypogonadism[23]. 

Cases of hypogonadism assessed using the 

ADAM score questionnaire in this study were quite 

high, which was around 26.5%. This result is very 

high because based on previous research by Liu et 

al., the prevalence of hypogonadism in adulthood in 

China is only about 7.8% which continues to 

increase with age (Liu et al., 2021). One of the 

things that affects this result is that the positive 

assessment of hypogonadism in this study is 

assessed using only the ADAM score questionnaire 

which is a screening for hypogonadism[25].  

Hypogonadism is a disease syndrome caused by 

a decrease in testosterone levels to a certain extent. 

Hypogonadism can be divided into two types, 

namely primary hypogonadism associated with the 

hypothalamus and pituitary gland, while secondary 

hypogonadism is associated with damage to the 

gonadal glands or testicles[26]. In this study, the 

types of hypogonadism that are studied concerning 

the use of e-cigarettes are Late Onset 

Hypogonadism (LOH) or hypogonadism that only 

occurs in adulthood[27].  

One of the risk factors for secondary 

hypogonadism is smoking habits (Peng et al., 2021). 

Cigarette smoke contains harmful substances, such 

as nicotine, formaldehyde, lead, and other 

micrometals[21]. Some of these ingredients are also 

found in aerosols produced by e-cigarettes even at 

lower concentrations[29]. This adds to the estimated 

relationship between e-cigarette use and the 

incidence of hypogonadism in adult men. One 

conventional cigarette is considered equivalent to 

one unit or 15 Puff from the use of e-cigarettes based 

on the content of substances contained in them[30].  

A statistical test in the form of the Pearson Chi-

Square test conducted in this study obtained a p-

value of 0.032 (p<0.05) which means that there is a 

meaningful relationship between the use of e-
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cigarettes and the incidence of hypogonadism in 

adult men. From these results, it can be concluded 

that the H0 or null hypothesis was rejected and the 

H1 or alternative hypothesis was accepted, which 

means that there is a positive relationship between 

e-cigarette use and hypogonadism in adult men[31]. 

At the moment, research linking e-cigarettes to 

the hormone testosterone is still very limited. There 

is a study that shows that there is a possible 

relationship between e-cigarette use and the 

incidence of erectile dysfunction in men due to 

endothelial damage[32]. In addition, there was 

another study on test animals in the form of Wistar 

rats that showed a decrease in testicular volume in 

exposure to e-cigarette aerosols. This is one of them 

related to the decrease in testosterone levels[33].  

The highly positive hypogonadism screening 

results indicate the need for further research that 

examines testosterone levels in e-cigarette users 

when compared to those who do not e-cigarettes to 

prove the results of this study. This is due to the high 

level of sensitivity, but the low level of specificity 

of the ADAM score questionnaire used in this study 

so further tests are needed to confirm the diagnosis 

of hypogonadism[34].  

The account prevalence ratio (PR) was 

obtained as a figure of 5.294 (CI95% 0.755-37,115). 

This figure shows an increased risk of 5.294 times 

experiencing hypogonadism in a person who 

smokes e-cigarettes. However, the results 

Confidence Interval The wide CI indicates the 

instability of the information so the statistical 

strength for drawing risk conclusions in this study is 

still weak. Follow-up research with a larger sample 

size needs to be done to obtain a narrower CI so that 

it can produce more accurate research 

conclusions[35].  

The content of harmful substances in 

conventional cigarettes is quite similar to e-

cigarettes so comparisons can be made to estimate 

the risk to e-cigarette users. Research conducted by 

Jang et al. shows a significant relationship between 

smoking habits and late-onset hypogonadism[36]. 

Similar research was conducted by Salam et al., in 

Egypt showed a statistically significant decrease in 

serum testosterone levels of a person who had a 

smoking habit[37].  

The causes of secondary hypogonadism in adult 

men are multifactorial so they can be caused by 

many things. Some of the risk factors associated 

with hypogonadism in adulthood are smoking 

habits, obesity, diabetes, drug consumption, 

HIV/AIDS, and infections[38],[39]. Hypogonadism is 

more common and occurs more often after the age 

of 40[40]. However, in this study which involved 

screening for hypogonadism using an ADAM score 

questionnaire a person who smoked e-cigarettes had 

an average age of 21.7 years. These results still need 

to be further researched to be able to establish the 

relationship between e-cigarette use and the 

incidence of hypogonadism because the type of 

questionnaire used in this study is still screening[41].  

The questions contained in the ADAM score 

questionnaire may cause bias in this study because 

some questions may not be related to hypogonadism 

at all. Some of these questions, such as decreased 

enthusiasm for life, often feeling sad or angry, 

feeling too lazy to exercise, and quickly drowsy 

after dinner. Some of these things can be related to 

respondents' lifestyles, such as sedentary lifestyles, 

and emotional states, such as job stress[40],[41]. In 

addition, there are very subjective questions, such as 

often feeling weak, decreased physical strength, and 

decreased ability to work. Some of these things can 

be related to the lack of exercise habits and the high 

workload that respondents are experiencing[42],[43]. 

These two problems are very relevant because the 

population of respondents in this study is in the age 

range that has not yet entered the age of risk of 

hypogonadism[44]. 

The use of conventional cigarettes has 

previously been classified as a risk factor for 

hypogonadism and e-cigarettes emit harmful 

components similar to conventional cigarettes, so 

this study is expected to increase the awareness 

regarding the dangers of e-cigarettes to the 

incidence of hypogonadism[45]. This research is one 

of the latest studies that discusses the dangers of e-

cigarettes. This research is expected to be a driving 

force for future studies that discuss the dangers of e-

cigarettes to health. 

 

5. Conclusion 

Based on this study conducted on the visitors of 

e-cigarette stores in the city of Denpasar, there is a 

meaningful relationship between active e-cigarette 

use and hypogonadism in adult men marked by a p-

value of 0.032 (p<0.05). The results of 

hypogonadism screening conducted in the city of 

Denpasar in this study showed a high prevalence, 

which was around 26.5%. Among the group of 

active e-cigarette users, this number is even higher 

reaching 35.3% of the total active e-cigarette 

smokers included in this sample. Based on the 

prevalence ratio, there is a 5.294 times increased 

risk of hypogonadism among active e-cigarette 

users. 

On conducting this study, there are some limitations 

encountered in this study. There is a need for a 

larger sample size to increase the statistical strength 

of the research data. This is necessary to be able to 

obtain a stronger conclusion about the association 

between hypogonadism and active e-cigarette use. 

71 



IABJ. Volume 5 No 2. December 2024 / The Association of E-Cigarettes with… 

Indonesian Andrology and Biomedical Journal 

 
 

 

Community-based research may need to be done to 

able to obtain respondents with an age group over 

30 years old. The use of random sampling such as 

random cluster sampling may need to be done to 

minimize the potential bias in this research. 
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