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=== Chronic occupational formaldehyde exposure impairs
objective olfactory function and smell-related quality of life

=== Recommend routine: chemosensory screening and
improved laboratory air quality
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Abstract

Background: Formaldehyde (FA) is essential for tissue fixation, but its chronic effects on the olfactory system are concerning.
This study investigated the impact of occupational FA exposure on objective olfactory function, nasal patency, and smell-related
quality of life in pathology laboratory workers. Methods: This cross-sectional case-control study included 68 participants (33 pa-
thology workers, 35 controls). Assessments included otorhinolaryngological examination, Peak Nasal Inspiratory Flow (PNIF), and
the Nasal Obstruction Symptom Evaluation (NOSE) scale. Objective olfactory function was evaluated using n-butanol threshold,
identification tests, and the Connecticut Chemosensory Clinical Research Center (CCCRC) battery. Quality of life was measured
using the Associated Factors in Olfaction-Related Quality of Life (ASOF) questionnaire. Results: Only 27.3% of pathology workers
were normosmic, compared to 97.1% of controls. Total occupational FA exposure duration (months) correlated negatively with n-
butanol thresholds and CCCRC scores, but not with identification. Weekly FA exposure correlated inversely with Olfaction-Related
Quality of Life (ORQ) and positively with Subjective Olfactory Capability (SOC). No significant intergroup differences were found in
NOSE or PNIF values. Conclusion: Occupational FA exposure significantly impairs objective olfactory thresholds and adversely af-
fects smell-related quality of life. The discrepancy between objective loss and subjective capability highlights the need for regular
chemosensory screening and improved air quality standards in laboratories.
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Formaldehyde exposure and olfactory function

Introduction

Olfaction begins with the inhalation of volatile airborne molecu-
les and their subsequent interaction with the olfactory epithe-
lium. This complex sense is characterized by various distinct
abilities, including odour detection threshold, identification,
discrimination, and olfactory memory . The development of
olfaction starts in utero, with the fetus beginning to react to
olfactory stimuli by the 30th week of life . Structurally, the
olfactory mucosa serves as a unique neuroimmune interface ©.
Beyond its physiological role, odour perception is fundamental
to maintaining quality of life; it enables the identification of
environmental hazards—such as fire, gas leaks, and volatile che-
mical risks—while profoundly influencing nutrition, emotional
states, memory, and sexuality “°. Furthermore, recent evidence
suggests that olfactory function is even associated with auditory
and vestibular performance ©.

Formaldehyde (FA, CH,0) is a colorless, highly reactive, and flam-
mable gas with a pungent, irritating odour ?. Due to its high
tissue penetration capacity and cost-effectiveness, it remains
the most commonly used preservative and chemical fixative in
pathology practices ©. However, its high reactivity makes it a
significant source of occupational health issues among health-
care personnel ©. Acute FA exposure is associated with irritation
of the eyes and the upper/lower respiratory tracts, alongside
nausea, headache, contact dermatitis, and neurotoxicity % It

is estimated that occupational exposure to toxic agents ac-
counts for approximately 1% to 5% of all olfactory disorders .
Pathology laboratory workers are at particularly high risk due to
the chemical hazards inherent in their working environment 2.
A previous study highlighted the severity of this risk, reporting
that increasing occupational FA exposure from 3 to 8 hours per
day elevates the lifetime cancer risk by approximately 2.6 times
®), Furthermore, FA inhalation has been shown to cause signifi-
cant damage to the nasal epithelium, impairing neurotransmis-
sion and leading to olfactory dysfunction . While low-level

FA exposure may interfere with olfactory perception, chronic
inhalation exposure has been shown to induce morphological
changes in the olfactory bulb in rats exposed experimentally

to FA released from cotton soaked with 10% formaldehyde

for up to 2 months (8 h/day, 6 days/week) . Despite these
known risks, a comprehensive literature review reveals a lack of
studies objectively demonstrating the impact of FA exposure in
pathology laboratory settings on both olfactory function and
odour-related quality of life. Therefore, the aim of this study was
to investigate the impact of occupational FA exposure on ob-
jective olfactory function and odour-specific quality of life. Our
findings demonstrate that chronic exposure significantly impairs
odour thresholds, confirming the deleterious effects of FA on
the human olfactory system.
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Materials and methods

Study design

This cross-sectional case-control study was conducted at Bursa
Specialised Teaching Hospital between December 12, 2023, and
January 31, 2024. The study protocol was approved by the local
Ethics Committee (Decision No: 2011-KAEK-25 2023/12-05) and
performed in accordance with the principles of the Declaration
of Helsinki.

A total of 68 health professionals were enrolled, consisting of 33
pathology laboratory workers (study group) and 35 participants
from other hospital personnel with no known FA exposure (con-
trol group). The groups were matched for age, gender, educati-
onal level, chronic diseases, and tobacco/alcohol consumption.
Inclusion required a minimum of one year of employment in
the respective department. Exclusion criteria were defined as:
history of head trauma, intracranial mass lesions, post-infectious
or post-traumatic olfactory loss, and neurodegenerative diseases
(Parkinson’s, Alzheimer’s, or epilepsy).

The pathology laboratory was equipped with local ventilation
systems and fume cupboards routinely used during specimen
handling and FA-related procedures. Standard pathology bio-
safety protocols were applied throughout laboratory work. In
addition, personnel routinely used personal protective equip-
ment (PPE), including masks, during laboratory procedures. Ne-
vertheless, low-level exposure may still occur in routine practice
despite these precautions because of the continuous use of FA
in histopathological workflows.

Clinical and occupational assessment

Demographic data, duration of occupational exposure (months),
weekly and daily working hours in FA-exposed areas, and "future
health concern” levels—measured via a 0-10 Visual Analog Scale
(VAS)—were recorded. Exposure assessment was performed
using a structured occupational questionnaire administered via
face-to-face interviews. Participants reported total duration of
employment in pathology laboratories (years/months), average
daily hours spent in FA-containing areas, and number of working
days per week in such environments.These self-reported data
were used to derive proxy measures of exposure duration and
intensity. All information was recorded by trained interviewers
using a standardized form. Future health concern levels were
assessed using a 10-cm visual analogue scale (VAS). Participants
were asked to indicate their level of concern regarding poten-
tial future health effects related to FA exposure on a horizontal

",

and “extreme concern."The

|"

line anchored by “no concern at al
distance from the left anchor point was measured and recorded
as the VAS score. This item was designed to capture subjective
anticipatory health-related concern associated with occupatio-
nal exposure.

A comprehensive otorhinolaryngological examination was per-
formed by three ear, nose, and throat (ENT) specialists to exclude
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Table 1. Demographic and Clinical Characteristics of the Study and Control groups.

Variable

Pathology workers (n=33)

Control group (n=35) p-value*

Age (years), mean + SD 37.5+9.9 37.5+8.8 0.990

Sex, % (n) 0.959
Male 394 (13) 40.0 (14)
Female 60.6 (20) 60.0 (21)

Educational level, % (n) 0.233
Associate degree or below 51.5(17) 37.1(13)
High school and above 48.5 (16) 62.9 (22)

Chronic diseases*, % (n) 0.707
Present 27.3(9) 31.4(11)
Absent 72.7 (24) 68.6 (24)

Smoking status, % (n) 0.532
Current smoker 273 (9) 34.3(12)
Former smoker / never smoker 72.7 (24) 65.7 (23)

Alcohol consumption, % (n) 0.364
Current use 24.2 (8) 34.3(12)
Former use / never use 75.8 (25) 65.7 (23)

*The most frequent chronic conditions were hypertension, diabetes mellitus, and chronic hepatitis B.

confounding factors such as nasal polyps, masses, significant
septal deviation, or choanal hypertrophy.

Objective nasal and olfactory evaluation

Peak Nasal Inspiratory Flow (PNIF): Objective nasal patency was

assessed using a PNIF meter. Following a forceful expiration,

participants were instructed to inhale as rapidly and deeply as
possible through the nose with the mouth closed. The highest
value of three satisfactory measurements was recorded in L/min

(15,16).

Connecticut Chemosensory Clinical Research Center (CCCRC)

Test: Olfactory function was quantitatively evaluated using the

CCCRC battery, which comprises two components:

1. N-Butanol Threshold Test: Utilizing a 1/3 serial dilution series
(9 vials, ranging from 4% to deionized water), the lowest
concentration perceivable by the participant was deter-
mined. Scores ranged from 0 to 9.

2. Odour Identification Test: Participants were asked to identify
seven distinct odourants (e.g. cocoa, coffee, cinnamon, baby
powder, peanut butter, soap, mothballs) with closed eyes.

The final CCCRC score was calculated as the arithmetic mean of

the threshold (capped at 7) and identification scores. Olfactory

function was categorized as: Anosmia (0-1.75), severe hyposmia

(2-3.75), moderate hyposmia (4-4.75), mild hyposmia (5-5.75),

and normosmia (6-7) 719,

All olfactory examinations were performed by three indepen-

dent ENT specialists who were blinded to group allocation. All

investigators were trained and calibrated on the CCCRC testing

protocol prior to the study to ensure methodological consis-
tency and minimize inter-observer variability.

Subjective questionnaires

Nasal Obstruction Symptom Evaluation (NOSE): Nasal congesti-
on and its impact on exercise and sleep over the past month
were evaluated using the validated Turkish version of the NOSE
scale (0-100 points) 9.

Assessment of Self-reported Olfactory Functioning (ASOF):
Olfaction-related quality of life was measured using the ASOF
questionnaire, which includes three subscales: Subjective Olfac-
tory Capability (SOC, 0-10 Likert scale), Smell-Related Problems
(SRP), and Olfaction-Related Quality of Life (ORQ) 202",

Statistical analysis

Data were analysed using IBM SPSS Statistics v.25.0. Data distri-
bution was assessed using the Kolmogorov-Smirnov test. Quan-
titative variables were expressed as mean + standard error (S.E.),
median, and range. Intergroup comparisons were performed
using the Chi-square test for categorical variables, and Student’s
t-test or Mann-Whitney U test for continuous variables, as appro-
priate. Correlations between FA exposure duration and olfactory
parameters were calculated using Spearman’s rank correlation
coefficient (rs). To control for potential confounding variables,

a multivariable linear regression analysis was performed within
the FA-exposed group. The CCCRC score was entered as the de-
pendent variable, while total duration of FA exposure (months),
age, sex, and smoking status were included as independent vari-
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Figure 1. Comparison of olfactory function categories between pathol-
ogy laboratory workers (n=33) and the control group (n=35). The preva-
lence of normosmia was markedly lower in the formaldehyde-exposed
group (27.3%) compared to controls (97.1%), while mild hyposmia

was the most common deficit observed in pathology workers (60.6%).
Categories were determined based on the Connecticut Chemosensory
Clinical Research Center (CCCRC) composite scores. Statistical signifi-

cance between the groups was high (p < 0.001).

ables. All variables were entered simultaneously using the enter
method. Model assumptions, including linearity, normality of
residuals, and homoscedasticity, were assessed prior to analysis.
A p-value of <0.05 was considered statistically significant.

Results

Demographic and occupational characteristics

The demographic analysis revealed no significant differences
between the pathology laboratory workers and the control
group regarding age, sex, educational level, presence of chronic
diseases, smoking status, or alcohol consumption (p > 0.05) (Ta-
ble 1). The mean working life was 10.90 + 1.5 years for the study
group and 14.20 + 1.4 years for the control group; this difference
was not statistically significant (p = 0.11), confirming that the co-
horts were well-matched in terms of professional experience.
Analysis of FA exposure profiles in the study group indicated a
high occupational burden, with 51.5% (n=17) of workers being
exposed to FA throughout their entire weekly working schedule.
Notably, the level of concern regarding potential future health
risks due to FA exposure was high, with a median VAS score of 8
out of 10 (Table 2).

Olfactory and nasal patency

Objective olfactory assessment revealed that pathology labo-
ratory workers had significantly lower scores in the n-butanol
odour threshold test, odour identification test, and the resultant
composite CCCRC score compared to the control group (p <
0.05).

Regarding nasal patency, no significant differences were ob-
served between the groups in terms of nasal obstruction and
airflow, as assessed by NOSE scores and PNIF measurements
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Figure 2. Scatter plot demonstrating the relationship between total for-
maldehyde exposure duration (months) and n-butanol threshold scores

among pathology laboratory workers.
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Figure 3. Scatter plot demonstrating the relationship between total

formaldehyde exposure duration (months) and CCCRC composite scores

among pathology laboratory workers.

(p > 0.05). This suggests that the observed olfactory deficits

in FA-exposed workers are likely neurosensory in origin rather
than a result of mechanical nasal airway obstruction. Subjective
evaluation via the ASOF questionnaire demonstrated that the
intergroup difference reached statistical significance specifically
within the SRP subscale (Table 3), while other subjective subsca-
les did not show significant variation.

Olfactory function classification

The most striking finding was observed in the categorical classi-
fication of olfactory function based on CCCRC scores. While 97.1
% (n=34) of the participants in the control group were classified
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Table 2. Occupational formaldehyde (FA) exposure profiles and health concerns of pathology workers (n=33).

Variable Mean + SD

Median (IQR)

Range (Min-Max)

Total FA Exposure (months) 82.9+76.9
Weekly FA Exposure (hours) 286+ 16.1
Future Health Concern (VAS)* 71+34

66.0 (24.0 - 120.0) 6.0 -276.0
40.0 (15.0 - 40.0) 1.0-60.0
8.0 (5.0-10.0) 0.0-10.0

Abbreviations: FA, Formaldehyde; SD, Standard Deviation; IQR, Interquartile Range; VAS, Visual Analog Scale. *Measured on a 0-10 scale.

Table 3. Assessment of Self-reported Olfactory Functioning (ASOF) subscale scores, n-Butanol odour threshold test, identification test and CCCRC

scores in pathology laboratory workers vs. controls.

Variable Pathology Workers (n=33)

Subjective Scores (ASOF)

SOC (Self-reported Capability) 7.9+ 0.4 (8.0)
SRP (Smell-Related Problems) 40+0.2(4.2)
ORQ (Quality of Life) 4.2 +0.2 (4.5)
Objective Tests (CCCRC)

n-Butanol Threshold 5.5+0.3(5.0)
Odour Identification 5.5+0.1(6.0)
CCCRC Composite Score 5.4 +0.1(5.5)

*The Mann Whitney U test was used

as normosmic, this rate plummeted to only 27.3% (n=9) among
pathology laboratory workers. The difference between the two
groups was highly significant (p < 0.001), indicating a substan-
tial prevalence of olfactory dysfunction in the FA-exposed group
(Figure 1 and Figure S1).

Correlation analysis

Spearman’s correlation analysis demonstrated a significant
relationship between FA exposure metrics and olfactory per-
formance. Total duration of occupational FA exposure (months)
showed an inverse, moderate correlation with n-butanol odour
threshold scores (p =-0.44, p = 0.010) and composite CCCRC
scores (p =-0.41, p = 0.019) (Figure 2 and Figure 3). Notably, no
significant correlation was observed between total exposure
duration and odour identification scores (p =-0.15, p = 0.228).
Regarding short-term exposure, the total FA exposure duration
(hours) during the previous week was positively correlated with
Subjective Olfactory Capability (SOC) scores (p = 0.38, p = 0.03),
while exhibiting a significant negative correlation with Olfacti-
on-Related Quality of Life (ORQ) scores (p =-0.43, p =0.012).
Multivariable regression analysis

In multivariable linear regression analysis performed within the
exposed group, total duration of FA exposure (months) was not
significantly associated with CCCRC scores after adjustment for
age, sex, and smoking status (3 =-0.31, p = 0.155). Although
the direction of the association remained negative, consistent
with the correlation analysis, it did not reach statistical signifi-

Control Group (n=35) p-value*
8.4+ 0.4 (9.0) 0.476
44+0.1(4.8) 0.014
4.2 +0.2(5.0) 0.169
6.9+0.2(7.0) <0.001
6.5+0.1(7.0) <0.001
6.6 +0.1(6.5) <0.001

cance after adjustment. None of the covariates, including age
(p =0.297), sex (p = 0.304), or smoking status (p = 0.969), were
significantly associated with CCCRC scores. Detailed regression
coefficients are presented in Table S1.

Discussion

Pathology laboratory workers occupationally exposed to FA
demonstrated significantly worse psychophysical olfactory per-
formance than matched controls, with lower n-butanol odour
threshold, odour identification, and composite CCCRC scores.
Our most striking finding was that while nearly all controls
were normosmic, only 27.3% of pathology workers maintained
normal olfactory function, despite no significant differences in
nasal patency as measured by PNIF and NOSE scores 7). This
discrepancy suggests that FA-induced olfactory impairment is
primarily neurosensory or epithelial in origin, rather than a result
of mechanical airway obstruction @2,

The relatively high normosmia rate observed in our control
group (97.1%) compared with previously published CCCRC
normative studies warrants discussion. In the Turkish validation
study by Veyseller et al., the proportion of normosmic healthy
volunteers was reported as 81.6%, which is lower than that
observed in our control cohort ¥, We believe this difference
may be explained by the specific characteristics of our control
group and may partly reflect a possible healthy worker ef-

fect. Unlike community-based normative cohorts, our controls

Rhinology Vol 64, No 6, December 2026
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consisted of actively employed hospital staff, predominantly
young to middle-aged adults, with relatively preserved general
health status and no known occupational chemical exposure.
Furthermore, strict exclusion criteria were applied, including

the absence of neurodegenerative disease, sinonasal pathology,
prior head trauma, and post-infectious olfactory dysfunction.
Community-based studies generally include participants with
broader age ranges, elderly individuals, and multiple comorbidi-
ties, all of which may adversely affect olfactory performance and
lower the proportion of normosmic subjects. Therefore, the high
normosmia rate in our control cohort may be attributable to

the relatively healthy and carefully screened nature of this study
population.

The use of the CCCRC olfactory test battery instead of the Sniffin’
Sticks TDI test also warrants clarification. Although the Sniffin’
Sticks TDI is considered a gold standard in olfactory assessment
due to its high reliability and comprehensive evaluation of
threshold, discrimination, and identification, the CCCRC test
was selected in this study based on both methodological and
practical considerations. In particular, FA exposure predomi-
nantly affects peripheral olfactory receptor function, making the
n-butanol threshold component of the CCCRC test particularly
appropriate for detecting early sensory deficits. In addition, the
availability of validated Turkish normative data for the CCCRC
battery enabled accurate classification of olfactory performance
within our population ®. Furthermore, the simplicity, cost-
effectiveness, and feasibility of the CCCRC test made it especially
suitable for implementation in a busy hospital-based occupati-
onal cohort. Taken together, these factors supported the use of
the CCCRC battery as an appropriate and clinically relevant tool
for the present study.

The selective impairment in n-butanol thresholds, together with
their negative correlation with total exposure duration and the
relative preservation of identification scores, provides important
mechanistic insight. FA acts as a potent irritant and chemical
fixative that directly damages the olfactory neuroepithelium
and peripheral receptors 3. Since odour detection thresholds
primarily reflect peripheral receptor sensitivity, their significant
decline suggests early-stage peripheral damage . Conver-
sely, odour identification relies more on central processing and
cognitive memory, which may remain resilient during the initial
phases of chronic low-level exposure 4.

FA exposure is a well-known cause of sensory irritation af-
fecting both the nasal and trigeminal systems. Its pungent and
irritative properties may lead to enhanced sensory awareness
without necessarily reflecting improved olfactory function. The
trigeminal system is highly sensitive to airborne irritants and
can contribute to the perception of odour intensity or irritation
independent of olfactory receptor activation. This cross-modal
interaction may partly explain the observed positive association
between FA exposure and Subjective Olfactory Capability (SOC),
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although this interpretation remains hypothetical . Trigeminal
chemosensory activation and olfactory-trigeminal interactions
have been extensively described in the literature, highlighting
that irritant-induced sensations may alter subjective olfactory
ratings without corresponding changes in objective olfactory
performance 9,

In contrast, Olfaction-Related Quality of Life (ORQ) reflects a
broader construct encompassing emotional well-being, environ-
mental odor perception, and daily functional impact. Chronic
exposure to FA may lead to persistent mucosal irritation, odor
annoyance, and discomfort, which can negatively influence he-
donic odor perception and overall quality of life. Such effects are
consistent with established evidence on indoor air pollutants
and their impact on well-being and comfort @,

Taken together, these findings suggest a dissociation between
perceptual self-assessment (SOC) and quality-of-life outco-

mes (ORQ) under chronic irritant exposure. While SOC may be
influenced by increased sensory or trigeminal awareness, ORQ
more accurately reflects the functional and affective burden of
olfactory disturbances. This perceptual-functional dissociation
provides a plausible framework for interpreting the divergent
associations observed in this study.

The high level of concern regarding future health risks (median
VAS: 8/10) among pathology workers further underscores the
psychological impact of working in a chemically hazardous
environment ©. Our findings align with previous reports of
solvent-related olfactory decrements in other industries, such as
paint manufacturing and hairdressing, yet our study is the first
to utilize the CCCRC battery to highlight the insidious nature of
FA exposure in a clinical pathology setting %, From a clini-

cal perspective, the fact that many workers were objectively
hyposmic but remained unaware of their deficit likely because
their identification skills were still functional is a critical warning
@9, This suggests that routine occupational health screenings
should not rely solely on subjective "self-reporting" but must
include objective threshold testing like the n-butanol battery ©0.
In the present study, although a weak-to-moderate but signifi-
cant association between FA exposure duration and olfactory
function was observed in univariate correlation analysis, this
relationship did not remain statistically significant after adjust-
ment for potential confounders. This finding suggests that the
observed association may be partially influenced by confoun-
ding variables or limited statistical power due to the relatively
small sample size. Notably, the direction of the association
remained consistent after adjustment, indicating a potential
underlying relationship between cumulative FA exposure and
olfactory impairment that may not have reached statistical
significance. Future studies with larger sample sizes and more
precise exposure assessment are needed to further clarify this
relationship.

Previous studies have shown that pathology and anatomy labo-



ratories represent important occupational settings for chronic
FA exposure, particularly during specimen fixation, gross exami-
nation, tissue handling, and routine laboratory processing pro-
cedures. Although ventilation systems and biosafety precauti-
ons are routinely implemented in many pathology laboratories,
intermittent airborne FA exposure may still occur during daily
laboratory activities because of the continuous and unavoidable
use of FA in routine pathology practice ©". Occupational studies
have demonstrated that pathology laboratory workers may
experience measurable FA exposure levels and associated biolo-
gical or health effects despite standard preventive measures 2,
Similarly, the pathology laboratory in which our study popu-
lation worked routinely employed local ventilation systems,
fume cupboards, standard pathology biosafety protocols, and
personal protective equipment during laboratory procedures.
Therefore, the working conditions in our study appear generally
comparable to those reported in previous occupational studies

evaluating FA exposure among pathology laboratory personnel
&)

Nevertheless, as emphasized in the literature, chronic low-level
FA exposure may persist even in laboratories applying standard
preventive measures because of the continuous and unavoida-
ble use of FA in routine pathology practice V.

This study is not without limitations. Due to the lack of direct
ambient FA concentration measurements, a precise dose-res-
ponse relationship could not be established. The cross-sectional
design and the relatively small sample size from a single center
may limit the generalizability of our results. Although controls
were selected from healthcare personnel without known FA

exposure, unmeasured factors could still confound comparisons.

Future studies should incorporate personal exposure monito-
ring, larger multicenter cohorts, and longitudinal designs to
define dose-response relationships.

In parallel, adopting FA-free alternatives such as zinc-based or
alcohol-based fixatives, together with more stringent ambient
air monitoring in pathology settings, may help reduce occupa-
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tional exposure and protect healthcare personnel . Current
occupational health recommendations emphasize engineering
controls as the primary strategy for exposure reduction, with
personal protective equipment considered an adjunctive mea-
sure. Future preventive strategies may include improved ventila-
tion and enclosed processing systems, real-time air monitoring
approaches, and the potential adoption of formaldehyde-free or
low-toxicity fixatives to further minimize occupational exposure.

Conclusion

Our findings demonstrate that chronic FA exposure leads to

a significant, yet often under-recognized, objective olfactory
impairment. Given the discrepancy between objective loss and
subjective awareness, we strongly recommend regular psychop-
hysical olfactory screening and enhanced protective measures
for pathology laboratory personnel to prevent irreversible
chemosensory damage.
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Figure S1. Comparison of objective olfactory function scores between
the study groups. The box-and-whisker plot illustrates significantly lower
median CCCRC (Connecticut Chemosensory Clinical Research Center)
composite scores in pathology laboratory workers (n=33) compared to
the control group (n=35). The horizontal black lines within the boxes
represent the median values, while the whiskers indicate the range.
Statistical significance is indicated by asterisks (*** p < 0.001, Mann-
Whitney U test). The open circle (o) in the pathology group represents an

outlier.

Table S1. Multivariable linear regression analysis of factors associated with CCCRC olfactory scores in the formaldehyde-exposed group.

Variable B (Unstandardized) Std. Error Beta

(Standardized)
Constant 6,792 0,776 — 8,757 <0,001
FA exposure Duration (months) -0,003 0,002 -0,312 -1,462 0,155
Age -0,018 0,017 -0,227 -1,063 0,297
Sex -0,286 0,273 -0,183 -1,047 0,304
Smoking status -0,012 0,305 -0,007 -0,040 0,969

Dependent variable: CCCRC olfactory score. Model assumptions (linearity, normality of residuals, and homoscedasticity) were satisfied prior to analy-

sis.
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