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Abstract

Background and Objective: Noise pollution is one of the most critical occupational
hazards. One potential consequence of long-term noise exposure is alterations in
endocrine function, particularly thyroid hormones. This study aimed to examine the
trends of thyroid-stimulating hormone (TSH) levels among ceramic and tile industry
workers over a five-year period and their association with chronic noise exposure.
Materials and Methods: This historical cohort study was conducted from 2016 to 2021
in a ceramic and tile plant. The participants included 100 workers from high-noise
departments (exposure group) and 100 workers from departments with noise levels
below the permissible limits (control group). Demographic data and TSH levels were
extracted and recorded from medical records. Data were analyzed using independent t-
tests and repeated measures analysis of variance (ANOVA) in SPSS software (version
24).

Results: The mean TSH levels in the baseline year (2016) were 2.93 + 1.53 and 2.89 +
1.36 in the exposure and control groups, respectively. Throughout the study period,
changes in this hormone followed an irregular pattern in both groups, reaching 3.14 +
1.59 and 3.10 £ 1.35 in 2021, respectively. Results from the independent t-test and
repeated measures ANOVA indicated no significant difference in TSH changes between
the two groups over time.

Conclusion: Based on the findings, chronic exposure to noise levels exceeding
permissible limits did not have a significant impact on TSH level variations among
ceramic and tile industry workers. Nevertheless, further studies with more
comprehensive designs and the evaluation of multiple hormonal markers are
recommended.
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Extended Abstract

Background and Objective

Occupational noise is one of the most important
physical hazards in industrial environments and is
associated with both auditory and non-auditory health
effects. Beyond well-established outcomes such as
hearing loss, prolonged exposure to excessive noise has
been linked with cardiovascular, neurological,
gastrointestinal, and stress-related responses. The
endocrine system, particularly the hypothalamic-
pituitary-thyroid axis, has also been proposed as a
potential target of chronic noise exposure; however,
available evidence remains limited and inconsistent.
Thyroid dysfunction can influence energy balance,
lipid and glucose metabolism, blood pressure, body
weight, growth, reproduction, and neurodevelopment,
making the assessment of thyroid-related biomarkers
relevant in  occupational health surveillance.
Experimental studies have suggested that chronic noise
may alter thyroid morphology or hormone levels,
whereas human studies have reported mixed results.
These inconsistencies may reflect differences in study
design, exposure intensity and frequency, duration of
follow-up, individual characteristics, and control of
confounding factors. The ceramic and tile industry
includes several high-noise processes, making it an
appropriate  setting for longitudinal assessment.
Therefore, this study aimed to investigate the trend of
thyroid-stimulating hormone levels among ceramic and
tile industry workers over a five-year period and to
determine whether chronic occupational exposure to
noise above permissible levels was associated with
changes in this hormone.

Materials and Methods

This historical cohort study was conducted in a ceramic
and tile manufacturing plant between 2016 and 2021,
excluding 2019. Male workers were divided into an
exposure group and a control group according to
occupational noise levels. One hundred workers from
high-noise departments, including the kiln, ball mill,
packaging, and glaze-line units, were included in the
exposed group. A further 100 workers from
departments with no significant noise exposure or
exposure below 85 dB were selected as controls.
Workplace noise exposure was characterized using
annual noise measurement data from the relevant work
units. The average noise levels in exposed units over
the study period were approximately 86 to 91 dB.

The two groups were matched for age and other factors
considered potentially relevant to thyroid-stimulating
hormone variation. Inclusion criteria included at least
five years of work experience and the absence of
selected potential confounding conditions or exposures,
including alcohol or drug use, use of medications such
as diuretics, corticosteroids, and male sex hormones,
hereditary disease, and major differences in workplace
dietary conditions. Demographic variables including
age, smoking status, marital status, and education,
together with thyroid-stimulating hormone values,
were extracted from occupational medical records and
entered into a structured data collection form.
Statistical analyses were performed in SPSS version 24.
Descriptive statistics were used to summarize

participant characteristics and hormone values.
Independent t-tests were used to compare the groups at
different time points, and repeated-measures analysis
of variance was used to examine the interaction
between time and study group and to determine
whether the longitudinal pattern of thyroid-stimulating
hormone differed between exposed and control
workers.

Results

The mean age of all participants was 39.68 + 6.80 years,
and there was no significant age difference between the
exposed and control groups. The proportion of married
workers was 94% in the exposed group and 88% in the
control group. Smoking was reported by 24.5% of
exposed workers and 17.7% of controls. In the exposed
and control groups, 14% and 24% of participants,
respectively, had a bachelor’s degree or higher, while
the remainder had diploma-level education. The
demographic comparisons did not show statistically
significant differences between the groups.

At baseline in 2016, the mean thyroid-stimulating
hormone level was 2.93 £+ 1.53 in the exposed group
and 2.89 + 1.36 in the control group. Across the study
period, hormone values fluctuated irregularly in both
groups rather than following a consistent upward or
downward trend. In the exposed group, mean thyroid-
stimulating hormone values were approximately 2.93
in 2016, 3.17 in 2017, 3.03 in 2018, 3.23 in 2019-
equivalent recorded follow-up, and 3.14 in 2021.
Corresponding values in the control group were
approximately 2.89, 3.15, 2.98, 3.16, and 3.10. By the
final year of follow-up, mean values had therefore
increased slightly from baseline in both groups, but the
magnitude and pattern of change were very similar.
Independent t-test results showed no significant between-
group difference in thyroid-stimulating hormone levels at
the assessed time points. Repeated-measures analysis of
variance likewise indicated that the time-by-group
interaction was not statistically significant. Under the
sphericity-assumed model, the interaction F value was
0.011 with a P value of 0.989, and the alternative
corrections produced similarly non-significant results.
These findings indicate that, within the exposure
conditions observed in this workforce, chronic
occupational noise above 85 dB was not associated with
a measurable difference in the longitudinal trend of
thyroid-stimulating hormone compared with workers
exposed below the permissible limit.

Discussion

The longitudinal findings suggest that chronic
industrial noise exposure at the levels observed in this
ceramic and tile plant did not produce a significant
change in thyroid-stimulating hormone over the five-
year follow-up period. Although hormone values
varied from year to year, the changes were irregular and
comparable in the exposed and control groups. This
pattern does not support a strong direct effect of
occupational noise on thyroid-stimulating hormone
under the specific conditions studied.

The absence of a significant association is important
because previous evidence has been inconsistent. Some
human studies have suggested a greater frequency of
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thyroid dysfunction among noise-exposed workers,
whereas other findings have shown changes only at
very high sound levels or have reported alterations in
multiple thyroid hormones rather than thyroid-
stimulating hormone alone. Experimental animal
studies have also demonstrated decreases or increases
in thyroid-related hormones and structural thyroid
changes after chronic noise exposure. Differences
between those findings and the present results may be
explained by species-related responses, substantially
different exposure intensities, sex-related
susceptibility, or variations in duration and study
methodology.

A Dbiologically plausible pathway nevertheless exists.
Chronic noise may activate neuroendocrine stress
responses, particularly the hypothalamic-pituitary-
adrenal axis and sympathetic system, increasing
cortisol and catecholamine secretion. Persistent cortisol
elevation may modify feedback within the
hypothalamic-pituitary-thyroid axis and influence
thyroid-stimulating hormone secretion. The lack of a
measurable effect in this cohort therefore does not
exclude the possibility that noise affects other
hormonal markers or particular susceptible subgroups.
The study had several strengths, including its cohort
design, five-year follow-up, relatively balanced
comparison groups, and control of several demographic
and behavioral factors. Important limitations should
also be considered. All participants were male, only
thyroid-stimulating hormone was assessed, and other

i sloo b agzlge 10 09 d 90,90 Ol s

thyroid hormones such as triiodothyronine and
thyroxine were not measured. Lifestyle factors such as
diet and physical activity were not controlled in detail,
and five years may be insufficient to detect some
delayed endocrine changes. These limitations indicate
the need for broader future studies using multiple
hormonal markers and more comprehensive exposure
and confounder assessment.

Conclusion

In this five-year historical cohort of ceramic and tile
industry workers, chronic occupational exposure to
noise above 85 dB was not associated with a significant
difference in thyroid-stimulating hormone trends
compared with workers exposed to lower noise levels.
Mean hormone concentrations fluctuated over time in
both groups but followed similar patterns, and
repeated-measures analysis showed no significant
time-by-group interaction. These findings suggest that,
under the studied conditions, excessive workplace
noise did not have a detectable direct effect on thyroid-
stimulating hormone. However, this result should not
reduce the importance of occupational noise control
because noise remains associated with numerous
established auditory and non-auditory health
consequences. Worker health surveillance should
therefore remain comprehensive, and future studies
should include multiple thyroid hormones, additional
biological stress markers, longer follow-up, and more
detailed evaluation of lifestyle and individual
susceptibility factors.
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