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ABSTRACT

Introduction: Occupational noise is considered as an emerging risk factor for type 2 diabetes. Although
previous studies have mainly examined the auditory outcomes of noise exposure and estimated the
relative risk of diabetes, there is insufficient evidence to estimate the prevalence of type 2 diabetes in
Workers exposed to occupational noise. The present study aimed to conduct a systematic review and
meta-analysis of the pooled prevalence of type 2 diabetes in workers exposed to occupational noise.

Material and Methods: In this systematic review and meta-analysis, the Web of Science, Scopus, Medline
(PubMed) databases and Google Scholar engine were searched up to May 2025. The quality of studies was
assessed using the Newcastle-Ottawa scale. The pooled prevalence was estimated using the DerSimonian
and Laird random effects model, and heterogeneity was assessed using the 12 index. The pooled prevalence
was reported in subgroups based on the method of diabetes diagnosis and type of study.

Results: Out of 1,193 initially identified studies, 14 studies with a total of 94,975 participants were included
in the systematic review and meta-analysis. The pooled prevalence of type 2 diabetes among individuals
exposed to occupational noise was estimated at 5.91% (95% Cl: 4.85%—6.98%). Significant statistical
heterogeneity was observed among studies (12=98%, p < 0.001). The subgroup analysis indicated that the
prevalence of diabetes in studies based on clinical or paraclinical diagnostics was higher than in studies
based on self-report (7.31% and 3.73%, respectively). Moreover, the prevalence of diabetes in cross-
sectional studies was higher than in cohort studies (6.45% and 5.67%, respectively).

Conclusion: The findings indicated a moderate prevalence of diabetes among people exposed to
occupational noise. This prevalence was based on preliminary studies with an acceptable level of quality.
The findings highlight the importance of recognizing metabolic consequences of occupational noise
exposure alongside its well-known auditory effects.
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1. INTRODUCTION

Diabetes is a complex metabolic disorder
characterized by impaired insulin secretion,
insulin resistance, or both, leading to chronic
hyperglycemia. It is a major public health concern
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and ranks among the top ten causes of adult
mortality worldwide, responsible for approximately
four million deathsin 2017 alone. In 2019, the global
prevalence of diabetes among adults was estimated
at 9.3%, with projections indicating an increase to
10.2% by 2030 and 10.9% by 2045. This rising trend
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has been attributed to population aging, improved
survival among diabetics, and rapid urbanization.

Beyond well-established risk factors such as
age, genetic predisposition, obesity, and physical
inactivity, recent studies have explored the role
of environmental exposures, including air and
noise pollution, in the development of type 1 and
type 2 diabetes. While occupational noise has
traditionally been studied for its auditory effects,
emerging evidence highlights its non-auditory
impacts, such as neurobehavioral changes, elevated
stress hormones, and cardiovascular disease.
Population-based studies on traffic noise further
suggest possible metabolic consequences, including
increased risk for diabetes and related conditions
like obesity.

Systematic reviews and meta-analyses have
reported statistically significant associations
between environmental or occupational noise
exposure and diabetes incidence. However, findings
regarding the prevalence of diabetes among noise-
exposed populations are inconsistent. For instance,
some studies report high prevalence rates, while
others suggest relatively low or moderate figures.
Given these discrepancies, the present study aims
to systematically review existing literature on the
prevalence of type 2 diabetes among occupational
noise-exposed populations and to conduct a meta-
analysis of reported prevalence estimates.

2. MATERIAL AND METHODS

This systematic review and meta-analysis
was conducted and reported in accordance with
the PRISMA guidelines. All studies reporting
the prevalence of type 2 diabetes in relation to
occupational noise exposure were considered
eligible, regardless of geographic location or
language. Exclusion criteria included editorials,
letters to the editor, case reports, animal
or laboratory studies, reviews, studies with
inaccessible full texts, those with insufficient data
for prevalence estimation, and studies focused on
gestational diabetes or short-term noise effects.

A comprehensive literature search was
performed in Web of Science, Scopus, PubMed
(Medline), and Google Scholar up to May 30, 2025.
The search strategy, developed based on the PECO
framework, combined both MeSH and non-MeSH
terms related to noise (exposure) and diabetes
(outcome). Two independent reviewers screened
all titles and abstracts and discrepancies were
resolved by consensus.
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Eligible studies were imported into EndNote
(Version 21.3), and duplicates were removed.
Data extraction was performed independently by
two researchers and verified by a third. Extracted
data included first author, publication year, study
location and design, sample size, participant
demographics, average age, methods of exposure
and outcome assessment, and source of noise
exposure.

Study quality was assessed using the Newcastle-
Ottawa Scale (NOS), which evaluates selection,
comparability, and outcome domains. A score of 25
(out of 9) was considered acceptable quality.

Meta-analysis was conducted using STATA17,
employing the Der-Simonian and Laird random-
effects model. Heterogeneity was assessed using the
I? statistic and p-values. Subgroup analyses were
performed based on study design and diabetes
diagnostic method due to significant heterogeneity
across studies. A sensitivity analysis was performed
by excluding poor-quality studies (leave-one-out
analysis) and by restricting meta-analysis to studies
with low risk of bias.

3. RESULTS AND DISCUSSION

A total of 1,193 records were identified
through initial database searches. After removing
539 duplicates, 654 studies underwent screening
based on title, abstract, and full text. Ultimately,
14 studies met the eligibility criteria for inclusion
in the systematic review and meta-analysis. The
combined sample size of the 14 included studies
was 94,975 participants. Among these, five studies
were cohort designs and nine were cross-sectional.
Noise exposure was assessed either via self-report
or direct sound measurements, while diabetes was
diagnosed through self-reports, blood glucose
levels, or use of anti-diabetic medications. Six
studies included only male participants, seven
included both sexes, and one did not report gender.
The pooled mean age across studies reporting this
data was 42.5 £ 11.5 years.

All cohort studies were of acceptable quality
(score >5). Among the cross-sectional studies,
seven were rated as acceptable quality, and two
were of low quality. The overall pooled prevalence
of diabetes was 5.91% (95% CI: 4.85%-6.98%)
with significant heterogeneity across studies (I* =
98%, p < 0.001), as depicted in Figure 1. Given the
substantial heterogeneity, subgroup analyses were
conducted based on study design and diabetes
diagnostic method (Table 1). The prevalence was
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Fig. 1: Forest plot of the pooled prevalence of diabetes

higher in studies using clinical or laboratory-
based diagnosis (7.31%) compared to self-reported
diagnosis (3.73%), and higher in cross-sectional
studies (6.45%) compared to cohort studies
(5.67%). The results of the sensitivity analysis with
the exclusion of poor-quality studies indicated
that these studies did not significantly change the
overall pooled prevalence of diabetes. The pooled
prevalence of diabetes after excluding the study of
Samelli et al. was 5.02% (95%CI: 4.04, 6.01), and
the pooled prevalence of diabetes after excluding
the study by Wu et al. was 5.94% (95%CI: 4.84,
7.04).

Beyond individual-level risk factors such
as lifestyle and genetic predisposition, growing
evidence suggests that environmental exposures
may play a role in the development of diabetes.
This systematic review and meta-analysis aimed
to synthesize available data on the prevalence
of diabetes among individuals exposed to
occupational noise. The pooled prevalence of
diabetes across the 14 included studies was
estimated at 5.91%, indicating a moderate burden
of diabetes among noise-exposed workers. Given
the generally acceptable quality of the included
studies, this estimate can be considered reliable.

This finding supports the hypothesis that
occupational noise exposure may be a contributing

[ DOW!

factor to metabolic disorders. The results are
consistent with previous meta-analyses that
reported an increased risk of type 2 diabetes
associated with chronic noise exposure. For
instance, Wang et al. reported a pooled odds ratio
of 1.08 (95% CI: 1.03-1.12), while another review
found a 6% increase in diabetes risk for every 5 dB
increment in environmental or occupational noise.
Similarly, Dzhambov et al. found that exposure to
noise levels above 64 dB was associated with a 22%
increased risk of diabetes.

Despite the moderate overall prevalence, the
mean age of participants (42.5 years) highlights the
potential public health relevance of this association,
considering that type 2 diabetes primarily affects
middle-aged and older adults.

Mechanistically, noise may influence metabolic
health via two primary pathways: stress-related
hormonal activation and sleep disruption. Noise
acts as a stressor, triggering the sympathetic-
adrenal-medullary and hypothalamic-pituitary-
adrenal axes, leading to elevated stress hormone
levels, inflammation, and oxidative stress—known
contributors to glucose dysregulation. Additionally,
noise-induced sleep disturbances may impair
metabolic regulation through altered leptin and
cortisol secretion, promoting central obesity and
increasing diabetes risk. Noise exposure may also
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Table 1: Subgroup analysis based on diabetes diagnostic method and study design

Number of Studies
Overall 14
Diabetes diagnostic method
Self-reported 4
Clinical or paraclinical assessment 10
Study design
Cohort 5

Cross-sectional

disrupt autonomic nervous system function and
encourage unhealthy lifestyle choices, such as
reduced physical activity and poor dietary habits.

Significant heterogeneity was observed across
studies, partially explained by differences in study
design and diagnostic methods for diabetes.
Subgroup analysis revealed that studies using self-
reported diabetes data yielded lower prevalence
estimates (3.73%) than those relying on clinical or
paraclinical evaluations (7.31%), likely reflecting
underreporting in self-assessments.

Interestingly, prevalence estimates were similar
across study designs, with pooled prevalence of
5.67% in cohort studies and 6.45% in cross-sectional
ones. Given the potential role of occupational
noise in diabetes risk, implementation of effective
noise control strategies and personal protective
equipment in the workplace—alongside promotion
of healthy lifestyle behaviors—may help reduce the
burden of diabetes in occupational populations.

To our knowledge, this is the first meta-analysis
to estimate the global pooled prevalence of diabetes
among individuals exposed to occupational noise.

Journal of Health and Safety at Work 2025; 15(4)

Pooled Prevalence of Diabetes (95% CI) I? (p-value)

5.91% (4.85%, 6.98%) 98.0% (p < 0.001)

3.73% (2.23%, 5.23%)
7.31% (5.68%, 8.95%)

97.0% (p < 0.001)
98.2% (p < 0.001)

5.67% (4.29%, 7.05%)
6.45% (4.53%, 8.37%)

96.4% (p < 0.001)
98.5% (p < 0.001)

4. CONCLUSIONS

In this systematic review and meta-analysis,
the pooled prevalence of diabetes in individuals
exposed to occupational noise was estimated to
be 9.5%. Given the significant heterogeneity in
primary studies, the results of subgroup analysis
showed that the prevalence of diabetes was higher
in studies that used clinical or paraclinical methods
for diagnosis than in studies based on self-report.
Also, the prevalence of diabetes was higher in
cross-sectional studies than in cohort studies. The
findings of this study indicate the importance of
paying attention to the metabolic consequences
of occupational noise exposure, in addition to its
more well-known consequences such as hearing
impairment. Accordingly, the application of
preventive methods in workplaces, including
regular monitoring of noise exposure, education
and strong advice on the use of personal protective
equipment, and regular monitoring of blood
glucose levels in workers, can play a significant role
in reducing the burden of diabetes and promoting
occupational health.
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