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 Background: Exposure to cigarette smoke not only affects active smokers but 

also endangers passive smokers, leading to various health problems. However, 

research on passive smokers is still very limited, particularly regarding the 

relationship with socio-environmental factors. Cotinine is the primary metabolite 

of nicotine consumption and can serve as a biomarker for tobacco use and its 

derivatives; moreover, its presence is associated with poor health risks. Socio-

environmental conditions are influential factors in smoking behavior, but the 

relationship between these factors and cotinine identification in passive smokers 

has not been fully studied. This study aimed to identify cotinine in passive 

smokers and their relationship with socio-environmental conditions. Methods: 

This study utilized an analytical survey with a cross-sectional approach. The 

sample size consisted of 53 passive smokers who had never actively smoked and 

were over 15 years old. Urine cotinine was identified using a competitive 

immunochromatography method, and profile of passive smokers was obtained 

through questionnaires. The collected data were then statistically analyzed. 

Results: The results showed that 36 samples tested positive for cotinine 

(67.90%), with the majority being females (28 individuals; 77.80%). Statistical 

tests indicated a significant relationship between urine cotinine identification and 

exposure location (p<0.001) and exposure frequency (p<0.001). In contrast, 

factors such as sex (p=0.570) and occupation (p=0.861) did not show a significant 

relationship with the identification of cotinine in passive smoker’s urine. 

Conclusion: Factors such as exposure location and exposure frequency are 

related to cotinine identification, whereas sex and occupation are not related to 

cotinine identification in passive smoker’s urine. 
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INTRODUCTION  

Cigarette consumption not only endangers the health of active smokers but also individuals around them (passive 

smokers) through secondhand smoke exposure. However, various information and research predominantly 

emphasize and focus on the health of active smokers rather than passive smokers. This condition has resulted in a 

scarcity of data available for comprehensively assessing the impact on passive smokers, including from socio-

environmental factors. Various socio-environmental conditions such as the lack of public attention to the enforcement 

of smoking bans and awareness of the adverse effects of secondhand smoke can increase the risk of secondhand 

smoke exposure for passive smokers (Sandhi, 2019; Tarigan & Yulianti, 2019). 

Cigarette smoke contains about 4.000 chemical compounds, some of which include Polycyclic Aromatic 

Hydrocarbons (PAHs), Carbon Monoxide (CO), Tar, and Nicotine (Subagya, 2023). Smoke exhaled into the 
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surrounding environment by smokers contains nicotine levels 4-6 times higher than the smoke that enters the smoker's 

body (Said & Muluki, 2022; Tanuwihardja & Susanto, 2012). Cigarette smoke also leaves residues (nicotine and 

various other substances) that are hazardous and can "cling" to surrounding objects such as tables, carpets, and other 

surfaces (Amalia, 2021). According to Riskesdas data, the prevalence of smoking in the population aged 10–18 years 

increased from 7.2% in 2013 to 9.1% in 2018 (RISKESDAS, 2019). The increase in the number of active smokers 

will be accompanied by an increase in passive smokers or secondhand smoke. It is estimated that one-third of the 

world's population has already become passive smokers (Amelia et al., 2023; Munawaroh et al., 2021).  

Individuals exposed to cigarette smoke are at risk of developing diseases resulting from cigarette smoke such as 

lung damage, heart disease, sore throat, and coughing. Nicotine is the main component found in tobacco cigarette 

smoke. When smoking, nicotine quickly enters the bloodstream and is metabolized within the body (Lathifah et al., 

2020; Oktaviyanti et al., 2023). 

The primary metabolite of nicotine is cotinine, which is easily detected in various body fluids such as blood, 

urine, and saliva (Pujiono et al., 2022). Nicotine metabolism into cotinine occurs in the liver by the cytochrome P450 

system (CYP2A6 and CYP2B6), which converts 80% of nicotine into cotinine. The nicotine metabolism process also 

occurs in the lungs, where nicotine is converted into cotinine (80%) and nicotine oxide (4-7%). The remaining 

nicotine in the blood is also filtered by the kidneys and excreted through urine (Lathifah et al., 2020; Tzatzarakis et 

al., 2011). 

Cotinine serves as the primary biomarker for tobacco smoke consumption/exposure due to its greater sensitivity 

and specificity, as well as its relatively long half-life (16-20 hours) compared to other biochemical tests (Mourino et 

al., 2022). The concentration of cotinine in urine is relatively higher, around 4-6 times, compared to blood or saliva, 

making cotinine testing in urine much more valid and consistently used compared to testing in blood or saliva (Raja 

et al., 2016). 

Jakarta Barat is the area with the highest number of smokers in the Jakarta Special Capital Region, comprising 

29.10% of the total. According to statistics, on average, smokers in Jakarta Barat consume around 73 cigarettes per 

week, which amounts to approximately 10.4 cigarettes per day. The high percentage of smokers will inevitably lead 

to an increase in the number of passive smokers (Akbar, 2020). 

Various studies have shown that elevated levels of cotinine due to cigarette exposure can increase the risk of 

health problems, including in passive smokers. Several studies have shown that active smoker profiles such as 

number, duration, and location of consumption, as well as certain types of occupation are known to be associated 

with cotinine levels in urine samples. However, data on the relationship between the presence of cotinine and the 

profile of secondhand smoke is still very limited (Munawaroh et al., 2021; Pujiono et al., 2022; Simamora & 

Ronoatmodjo, 2020). This study aimed to identify cotinine in secondhand smoke and its association with socio-

environmental conditions, such as occupation, location, and frequency of exposure. 

 

RESEARCH METHOD  

This study employed an analytic survey method with a cross-sectional approach and was conducted in the Rawa 

Buaya area of West Jakarta. The total sample obtained consisted of 53 passive smokers who had never actively 

smoked and were over 15 years old. 

The procedure begins with explaining the research procedure overview and asking the respondents for their 

willingness to participate in this study. After obtaining informed consent, data collection is carried out using a survey. 

The data obtained included sex, occupation, exposure location, and frequency of exposure. The frequency of exposure 

was categorized into three levels: low (exposed a few times a week), moderate (exposed almost every day), and high 

(exposed several times a day). The survey completion process was accompanied by the researcher to ensure that the 

data accurately reflected the respondents actual frequency of exposure. 

A cotinine examination was performed using fresh urine samples collected in the morning from respondents 

who had completed the survey. Cotinine identification in the samples was conducted using the Oncoprobe Cotinine 

Drug Abuse Rapid Test with a cutoff value of 100 ng/mL. The examination procedure begins with homogenizing the 

urine sample, followed by adding 3 drops of urine to the sample pad. The results are read after a 5-minute incubation 
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period. The test is considered positive if only one line appears in the control (C) region, and negative if lines appear 

in both the test (T) and control (C) regions. 

The data obtained were analyzed using IBM SPSS Statistics 25. The normality distribution of the research data 

was tested using the Shapiro-Wilk test. Sex and cotinine data in passive smokers were analyzed using the Chi-Square 

test to determine the relationship between the two, while occupation, exposure location, and frequency of exposure 

data were analyzed using the Kruskal-Wallis test to determine if there were differences between two or more groups. 

If the Kruskal-Wallis test indicated significant differences, a post hoc Mann-Whitney test was conducted. All research 

data were evaluated using a significance level of 0.05 (p<0.05) and a 95% Confidence Interval (CI).  

This study obtained Ethical Clearance approval from the Health Research Ethics Committee, Lembaga 

Penelitian dan Pengabdian Masyarakat (LPPM), STIK Kesosi, Jakarta No. 02/I/11/LPPM STIK KESOSI/2022. 

 

RESULTS 

The identification of cotinine in this study can be seen in Table 1 which shows that out of a total of 53 samples, 

36 individuals (67.90%) were positive for cotinine in urine samples, and 17 individuals (32.10%) were negative. The 

number of secondhand smoke respondents was dominated by females were 40 individuals (75.50%) compared to 

males were 13 individuals (24.50%). Based on sex, the distribution of positive cases also occurs higher among 

females, with 28 individuals (77.80%), compared to males, with 8 individuals (22.20%). 

The prevalence based on female sex shows positive results in 28 individuals out of a total of 40 female 

respondents (70.00%). Meanwhile, among male respondents, a smaller incidence is observed, with 8 individuals out 

of 13 (61.50%). Statistical analysis indicates non-significant results (p=0.570) regarding the association between sex 

and cotinine identification in the urine of passive smokers. 

 

Table 1. Identification of Cotinine based on Sex using Chi-square test 

Sex 
Cotinine Test Results (N = 53) 

p 
Positive (+) Negative (-) 

Female 28 12 
0.570  

Male 8 5 

 

Table 2: Identification of Cotinine based on Occupation using Kruskal-Wallis test 

Occupation 
Cotinine Test Results (N=53) 

p 
Positive (+) Negative (-) 

Housewife 16 8 

0.861 Retailer 11 4 

Student 9 5 

 

The distribution of respondent’s occupations in Table 2 indicates that 24 individuals (45.30%) work as 

housewives, 15 individuals (28.30%) as retailers, and 14 individuals (26.40%) as students. The prevalence of cotinine 

examination results based on occupation shows positive results in 16 out of 24 housewives (66.70%), 11 out of 15 

retailers (73.30%), and 9 out of 14 students (64.30%). Statistical analysis indicates a significance value of p=0.861, 

which means there is no meaningful association between occupation and cotinine identification in the urine of passive 

smokers. 
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Table 3. Identification of Cotinine by Exposure Location (N=53) 

Exposure Location Cotinine Test Results p 

Positive (+) Negative (-) Kruskal-Wallis Mann-Whitney 

Home (H) 18 3 <0.001 PA:<0.001 

B: 0.770 

Public Area (PA) 2 12 H:<0.001 

B:<0.001 

Both (B) 16 2 H: 0.770 

PA:<0.001 

 

Table 3 also indicates the locations where passive smokers were exposed in this study, namely at home (21 

individuals; 39.60%), in public places (14 individuals; 26.40%), and both (18 individuals; 34.00%). Cotinine urine 

identification based on exposure location shows a high level of positive incidence occurring at home (18 out of 21 

individuals; 85.70%), compared to public places (2 out of 14 individuals; 14.30%). Meanwhile, respondents exposed 

to both locations have the highest positive incidence rate, reaching 88.90% (16 out of 18 individuals). The results of 

statistical tests indicate a significant influence between exposure location and cotinine identification in urine samples 

of passive smokers (p<0.001). Further tests show significant results between exposure locations at home and public 

area (p<0.001), as well as between public area and both (p<0.001). 

 

Table 4. Identification of Cotinine by Frequency of Exposure  

Exposure Frequency Cotinine Test Results p 

(+) (-) Kruskal-Wallis Mann-Whitney 

Low (L) 3 11 < 0.001 M: 0.009 

H:<0.001 

Moderate (M) 13 6 L: 0.009 

H: 0.007 

High (H) 20 0 L:<0.001 

M: 0.007 

 

An overview of the frequency of exposure in all respondents can be seen in Table 4, which shows a low exposure 

level in 14 individuals (26.40%), moderate exposure in 19 individuals (35.80%), and high exposure in 20 individuals 

(37.70%). Cotinine urine identification indicates that the high exposure category has the highest incidence of positive 

cotinine urine, reaching 100% in all participants in this category (20 individuals). Furthermore, the moderate category 

shows positive results in 13 out of 19 individuals (68.40%), while the low category has 3 out of 14 individuals 

(21.40%). Statistical analysis indicates an influence of exposure frequency on cotinine urine identification in samples 

(< 0.001; p<0.05; Kruskal-Wallis Test). Further statistical tests show a significant influence of all exposure frequency 

categories on cotinine urine identification (p<0.05; Mann-Whitney Test).  

 

DISCUSSION 

This study demonstrates that out of a total of 53 samples, 36 (68.00%) were identified to contain cotinine in 

their urine samples. This finding indicates high nicotine consumption from secondhand smoke exposure among the 

participants, leading to increased accumulation of cotinine in urine samples due to its relatively long half-life. This 

study shows that the number of female respondents is higher than that of males. This finding aligns with several 

studies indicating that women and children are more likely to be passive smokers, while men are more likely to be 

active smokers. This is because cigarette consumption behavior is often associated with masculinity, resulting in a 

higher number of active smokers among men compared to women (Kusumawardani et al., 2020; Munawaroh et al., 

2021; Murniasih, 2024). Although the positive cotinine levels in females appear higher than in males, this difference 

is not statistically significant. This means that male and female passive smokers have the same risk of cotinine 
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identification in their urine. However, further studies with a proportional comparison of sex numbers are needed for 

more robust results. 

The high number of women who are passive smokers aligns with the higher identification of cotinine among 

housewives compared to other occupations. This is not only due to the greater number of housewives but also because 

they are highly vulnerable to exposure to cigarette smoke residue on various household items due to their extensive 

activities at home (Indrawati & Martini, 2021; Na et al., 2022). Lower cotinine identification occurs among retailers. 

This is because smoke exposure in this group heavily depends on their customers and colleagues. Additionally, their 

more active movement and not staying in one place, as well as being relatively in open spaces, reduces their exposure 

risk compared to housewives. On the other hand, the lowest cotinine identification among students is likely due to 

their social environment. Generally, students engage in more outdoor activities compared to other groups, so their 

social environment significantly influences their exposure due to high levels of interaction with friends. Despite these 

different patterns, these three groups have the same risk of cotinine identification in their urine samples. This result 

indicates that occupation does not significantly influence the presence of cotinine in urine (Alkhalaf et al., 2021; 

Indrawati & Martini, 2021). 

Exposure location is a significant factor affecting the presence of cotinine in urine. Passive smokers exposed at 

home show a higher and more significant positive result compared to those exposed in public places. This may occur 

because cigarette smoke can linger longer in enclosed spaces like homes due to poor air circulation, while smoke 

exposure in public places is more likely to be in open areas, allowing the smoke to dissipate more quickly. 

Additionally, passive smokers exposed at home have a higher risk of exposure because cigarette smoke and its 

derivatives can adhere to various objects within the home (Kusumawardani et al., 2020; Martayani, 2020; Nurjanah 

et al., 2014; Nurwidayanti & Wahyuni, 2013). 

Another factor, such as the frequency of exposure, also significantly affects cotinine identification in urine 

samples. This condition is demonstrated by the significant cotinine identification results across all groups. The risk 

increases with the rising frequency of cigarette smoke exposure among passive smokers. Passive smokers with high 

exposure levels are the most vulnerable to health problems caused by smoking, as indicated by the 100% cotinine 

identification rate in the urine samples of this group. This condition shows that the urinary cotinine levels in this 

group exceed 100 ng/mL, which is comparable to the levels found in active smokers. Cotinine identification in the 

low-exposure category shows a significantly lower risk compared to the moderate and high-exposure categories 

(Martayani, 2020; Nurjanah et al., 2014; Nurwidayanti & Wahyuni, 2013; Roza & Nopriani, 2024). 

This significant result may occur because increased frequency of exposure leads to a higher accumulation of 

nicotine, which is subsequently converted into cotinine in the body. The high rate of cotinine production due to the 

increased frequency of exposure cannot be eliminated by the body because of cotinine's relatively long half-life (16-

20 hours), resulting in elevated accumulation of cotinine in the urine (Mourino et al., 2022). 

Cotinine is the main metabolite of nicotine found in cigarettes, including in smoke and its residue. Research 

conducted by Nurjanah et al., 2014, indicates that urinary cotinine levels are associated with decreased lung function. 

High levels of cotinine in the body can cause health problems, such as reduced cognitive and motor function in 

infants, and decreased psychomotor and concentration abilities in children during their school time (Chen et al., 2013; 

Lee et al., 2019; Tan et al., 2021). The accumulation of cotinine can affect the balance of several reproductive 

hormones, such as Follicle Stimulating Hormone (FSH) and Luteinizing Hormone (LH). Cotinine also impairs lung 

function and increases the risk of cardiovascular disorders (Canipari et al., 2020; Nurjanah et al., 2014; Omolaoye et 

al., 2022). Thus, besides being a marker of high exposure to cigarette smoke and its derivatives, the presence of 

cotinine can also indicate a high health risk for both passive and active smokers. 

 

CONCLUSION  

Environmental and social conditions are related to the identification of cotinine in the urine of passive smokers. 

Factors such as exposure location and frequency demonstrate a strong correlation with the identification of cotinine 

in the urine samples of passive smokers. Meanwhile, other factors such as sex and occupation show a weaker 

correlation. Therefore, further efforts are needed to reduce secondhand smoke exposure among passive smokers by 

enforcing smoke-free area regulations and conducting educational activities to raise awareness of the adverse effects 
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of secondhand smoke. The findings of this study must be further investigated through quantitative research to assess 

the impact of socio-environmental factors on cotinine levels among passive smokers. Additionally, further research 

is necessary to explore various other factors that may influence cotinine levels among passive smokers. This is crucial 

to ensure that the available data is more comprehensive, thus allowing prevention efforts to be more targeted. 
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