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_ ABSTRACT
Article Info:

Received: 17 Oct 2025 Introduction: Self-reported smoking status is widely used in epidemiological studies be-
Accepted: 30 Nov 2025 cause of its's'impl‘icity and cqst—effectiveness. However, its validity may be aﬁ“ecteq by so-
Available Online: 20 Dec cial desirability blgs, fear of Judgment,'or workplace'-related concerns. This §tudy 'almed to

’ evaluate the validity of self-reported cigarette smoking by comparing questionnaire-based
2025 responses with urinary cotinine levels among aluminum industry workers.

Methods: In this cross-sectional study, 88 workers participated. Data were collected using
a demographic and smoking status questionnaire. Urinary cotinine levels were measured
using an enzyme-linked immunosorbent assay method with a Bio Quant kit. A cut-off value
of 500 ng/mL was used to classify participants as active smokers. Data were analyzed using
the Chi-square test, Cohen’s kappa coefficient, sensitivity, and specificity indices.

Results: Only 4.5% of participants self-identified as smokers, whereas 33% were classified
as active smokers based on urinary cotinine analysis. The discrepancy between self-re-
ported smoking status and cotinine-based classification was statistically significant, with a
P-Value of 0.002. The sensitivity and specificity of self-reported smoking were 10.3% and
98.3%, respectively, and Cohen’s kappa coefficient was 0.308, indicating fair agreement.
Urinary cotinine levels were significantly higher among anode production workers com-
Key Words: pared with office staff, with a P-Value of 0.001.
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Discussion: Self-reported smoking status showed low validity and substantially underes-
timated the true prevalence of cigarette smoking among workers. Biochemical assessment
using urinary cotinine is recommended as a complementary method to improve the accura-
Occupational Health. cy of smoking status classification in occupational and public health studies.
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Extended Abstract

Introduction:

obacco use remains a leading pre-

ventable cause of global mortality.

Effective public health interventions
rely on accurate data regarding consumption pat-
terns. While self-reporting via questionnaires is
the most common method in epidemiological
studies due to its cost-effectiveness and ease of
implementation, it is inherently limited when as-
sessing sensitive behaviors such as smoking. Re-
spondents may misreport their habits due to social
desirability bias, fear of judgment, or potential oc-
cupational consequences, leading to a significant
underestimation of true prevalence, particularly
in cultures where smoking carries a social stigma.
Consequently, validating self-reported data against
objective biomarkers is essential. Cotinine, the
primary metabolite of nicotine, serves as a robust
biomarker that accurately reflects tobacco expo-
sure through measurements in biological samples.

The primary objective of this study was to eval-
uate the validity of self-reported cigarette use by
assessing the concordance between questionnaire-
based data and urinary cotinine levels in a repre-
sentative sample of industrial workers.

Methods:

This cross-sectional study was conducted on 88
workers randomly selected from an Iranian alumi-
num industry. Inclusion criteria included provid-
ing informed consent, being over 18 years of age,
and the absence of acute respiratory disease at the
time of sampling. Data were collected using: 1) a
researcher-made demographic and smoking habits
questionnaire, and 2) objective analysis of urinary
cotinine levels using the Bio Quant ELISA Kit.
A cut-off of 500 ng/mL was utilized to classify
participants as active smokers. Following ethical
approval and informed consent, participants com-
pleted the questionnaire, immediately followed by
urine sample collection. Data analysis was per-
formed using SPSS (v. 25), employing descrip-
tive statistics, Chi-square, and t-tests. Concurrent
validity was assessed via sensitivity, specificity,
positive predictive value (PPV), and negative pre-
dictive value (NPV), while overall agreement was

evaluated using Cohen’s Kappa coefficient.
Results:

Of the 88 participants, only 4.5% (n=4) self-
identified as smokers, whereas cotinine analysis
identified 33% (n=29) as active smokers. This dis-
crepancy indicates significant underreporting. The
Chi-square test confirmed a statistically significant
association between the two methods (%*>=9.601,
df=1, P=0.002); however, agreement was weak to
moderate (Cohen’s Kappa = 0.308, P=0.002). The
questionnaire demonstrated very low sensitiv-
ity (10.3%) in detecting smokers, alongside high
specificity (98.3%) for non-smokers. The PPV and
NPV were 75% and 69%, respectively, with an
overall accuracy of 69.3%. Furthermore, urinary
cotinine levels were significantly higher in anode
production workers (467.57 ng/mL) compared to
administrative staff (172.15 ng/mL; P=0.001). No
significant differences were observed regarding
age or work experience.

Conclusion:

The findings reveal a profound disparity be-
tween self-reported smoking prevalence (4.5%)
and objective biomarker assessment (33%). This
high rate of underreporting confirms that in set-
tings where smoking is stigmatized, self-reported
data are highly susceptible to reporting bias. The
extremely low sensitivity of the questionnaire ren-
ders it an inadequate standalone tool for identify-
ing smokers in this population. The significant
difference in cotinine levels between production
and administrative staff suggests that occupational
or sub-cultural factors may influence smoking be-
havior or environmental exposure. While self-re-
porting is practical, relying on it exclusively may
lead to severe underestimation of tobacco use,
resulting in misinformed public health policies
and inefficient resource allocation. We strongly
recommend integrating objective biomarker vali-
dation such as cotinine testing—into smoking
prevalence studies, particularly in similar socio-
cultural and occupational contexts. This approach
is vital for designing targeted cessation interven-
tions and accurately monitoring public health ini-
tiatives. Future research should further investigate
the specific occupational and environmental
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