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RESUME

Rational. Occupational noise poses a significant occupational hazard, affecting a large
portion of the global population. The correlation between cardiovascular risk factors
and noise exposure has been examined, and conflicting findings have been found.

The aim. This study aimed to explored the association between occupational noise
and cardiovascular risk factors among word related noise-exposed laborers.

Methods. A cross-sectional study was conducted among 495 workers at a home
appliance manufacturing factory. Participants are divided in two groups including
workers exposed to noise levels above 85 dB and below 85 dB at work. Demographic
information, audiometric tests, blood pressure tests, and lipid profile testing collected
from the occupational health files. To evaluate the association between noise exposure
and cardiovascular risk factors, the multivariable logistic regression analyzes were used.
Results. Our finding revealed significant correlation between exposure to noise above
the 85 db and elevated levels of fasting blood sugar (FBS), triglyceride (TG), low-density
lipoprotein (LDL), physical activity and high diastolic blood pressure. Following logistic
regression to remove the impact of confounding variables, relationship between FBS,
LDL, TG and physical activity remained statistically significant.

Conclusions. The current investigation shows the correlation between exposure
to noise above the permissible limit and the risk factors of cardiovascular diseases, es-
pecially FBS, LDL, and TG.
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PE3IOME

O6ocHosaHue. [IpogeccuoHansHeili Wym npedcmassgem coboli 3HayumesbHyto
NpogeccUOHAsIbHYI0 ONACHOCMb, 3amMpadzusarowyro 6o/blWYI Yacme HaceneHus
mupa. beina usydeHa koppenayusa mexoy cepoeyHo-cocyoucmeiMu hakmopamu pu-
CKa u 8o30elicmauem wymd, U 661U 06HApPYXeHbl NPOMUBOPEYUBbIE PE3Y/TbMAMEBI.
Lens. [JaHHOe uccriedos8aHue HaueneHo Ha usydeHue c8sA3U Mexoy Npou3800CMeeH-
HbIM WYMOM U (hakmopamu pucka cepoeqHo-cocyoucmelx 3abonesaHuli cpeou pabo-
yux, nodsepaarouuxcsa 8030elicmsuto NPopeccuoHaIbHO20 WYMA.

Memooebl. Kpocc-ceKyuoHHoe uccredogaHue 6ul1o0 nposedeHo cpedu 495 pabo-
Yux Ha 3asode nNo npou3soocmasy 6biImogoli MmexHUKU. Y4acmHuku 6elau pasoese-
Hbl Ha 08e 2pynnebl, cpedu HUX paboMmHUKU, nodsepzasguiuecs 8o3oelicmauto wyma
Ha yposHe sbiwie 85 0b u Huxe 85 0b Ha pabome. [lemozpagpuyeckas uHgopmayus,
ayouomMempuyeckue mecmel, mecmsl apmepuasnbHo20 0assieHus U UNUOHbIU npo-
unb 6bLIU COOPAHbLI U3 OOKYMEHMO8 NO oXpaHe mpyod. [/1a oUeHKU C8A3U MexOy
so30elicmauemM Wyma u ¢akmopamu pucka cepoedHo-cocyoucmelx 3abosesaHuli
6b1/1U UCNO/IL30B8AHLI MHO20(AKMOPHbIe I02UCMUYecKUe pe2pecCcUoHHbIe aHaIU3bl.
Pesynemamel. Hawu pe3ysibmamel 8biA8UIU 3HAYUMETIbHYIO KOPPENAYUI0 Mexoy
8030elicmauem wyma sbiuie 85 0b U NOBbIWEHHBIMU YPOBHAMU Caxapa 8 Kposu Hamo-
wak, mpuanuyepuoos (1), nunonpomeuHos Hu3Kkol naomHocmu (JIMHI), ¢usude-
CKOU aKmugHOCMU U 8bICOKUM OUACMO/IUYeCcKUM apmepuasibHeiM 0dgrieHuem. [locne
Jozucmuyeckoli pezpeccuu 0/18 yCMpPaHeHUs 8/TUsHUS CONymMcmayowux nepeMeHHbIX
€8A3b Mex0y N0BbILEHHbIMU YPOBHAMU caxapd 8 kposu Hamowiak, JIMHIM, mpuanuye-
pudos u guzuyeckoli GKMUBHOCMbIO OCMAIACL CMAMUCMUYecKU 3Ha4umodl.
Bb1800bI. Tekyujee uccie0o8aHue Nokasviedem 83auMoC8a3b Mexoy 8o30elicmauem
wyma sbiuie 00NyCmMumMo20 yposHsA U hakmopamu pucka cep0eqHo-cocyoucmeix 3a60-
n1eeaHuli, 0C06eHHO NOBbILEHHbIMU YPOBHAMU CaXapa 8 Kposu Hamowak, JINHIM u TT.

Knioyeeole cnosa: pakmopel pucka cepoedyHo-cocyoucmelx 3abonesaHud, 2unepmo-
HUS, NpOeccUOHANbHbIU WYM, Nomeps C/1yxd, 8bI386aHHAS WYMOM

Ana yntuposanma: Cenan [xxyraH C, XoccenHuHexan M, Moxammagu C, Xegmatn Xam-
na J1, Kaccupu H. OueHKa cBA3mn mexay Bo3aencTsrem npodeccroHanbHoro wyma n dak-
TOpamn pUCKa CepAeYHO-COCYAUCTbIX 3aboneBaHuii. Acta biomedica scientifica. 2025;
10(2): 89-96. doi: 10.29413/ABS.2025-10.2.9
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INTRODUCTION

Occupational noise poses a significant occupational
hazard, affecting a large portion of the global population.
The World Health Organization (WHO) states that over 5 %
of people worldwide, comprising 432 million adults and 34
million children, may require rehabilitation to treat severe
hearing loss. Furthermore, WHO anticipates that the num-
ber of individuals with noise-induced hearing loss (NIHL)
could exceed 700 million by 2050 [1]. Hearing impair-
ment is a popular condition among the elderly, affecting
negatively on attention, cognition and also reduces their
ability to communicate and social interactions [2]. Noise
pollution not only affects adversely on hearing, but also
causes cardiovascular diseases. The relationship between
cardiovascular diseases and occupational noise is well-de-
scribed in a 2004 WHO assessment [3]. Chang Ta-Yuan et al.
have shown that male blood pressure levels, both systolic
and diastolic, may rise with prolonged exposure to noise
levels > 85 dB [4]. Another study found that brief exposure
to aircraft noise at night caused endothelial function to de-
cline and adrenaline release to rise in healthy participants.
Reactive oxygen species production may be elevated
in this noise-induced condition. This shows that the cur-
rent link between prolonged noise exposure and the onset
of cardiovascular disease may be influenced by noise-in-
duced endothelial dysfunction [5]. The correlation be-
tween high blood pressure, hyperlipidemia, and other
cardiovascular risk factors and noise exposure has been
examined, and conflicting findings have been found [6].

THE AIM

In this study, we aimed to investigate the relationship
between occupational noise exposure and cardiovascular
risk factors among workers, particularly focusing on how
exposure to noise above the permissible limit may influ-
ence key health markers.

MATERIAL AND METHODS

The research was conducted as a cross-section-
al study on eligible workers at a home appliance man-
ufacturing facility between 2022 and 2023. Workers
who expressed interest in participating were included
in the study, following the guidelines of the Declaration
of Helsinki. The study protocol was approved by the eth-
ical committee (protocol no. IRIUMS.FMD.REC.1401.178,
approved date: June 22, 2022). Participants were required
to have a minimum of one year of work experience, be
between the ages of 18 and 70, and of both genders. Ex-
clusion criteria included certain underlying health con-
ditions such as dyslipidemia, mellitus diabetes, thyroid
disorders, and cardiovascular disorders, history of ear
issues, ear surgeries, prior exposure to ototoxic solvents,
metals and drugs, history of acoustic trauma and unwill-
ingness to participate. All participants provided informed
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consent. Workers were divided into two groups based
on their exposure to noise.

Those who experienced noise above 85 decibels
at work were included in the noise exposure group;

Those who were exposed to noise levels below
85 decibels were classified into the non-noise exposed
group. Then compared the two groups regarding cardio-
vascular risk factors.

It should be noted that employee’s demograph-
ic and occupational information was completed using
the occupational health file. Demographic information
encompasses age, gender, height, marital status, smok-
ing (pack / years), physical activity, use of personal pro-
tection equipment (PPE). More than one cigarette a day
for the previous six months was considered smoking. Phys-
ical activity was described 150 minutes of activity per week
or at least 5 days a week and at least half an hour. The du-
ration that employees spent wearing personal protective
equipment (PPE) at work and the kind of PPE—such as ear-
muffs or earplugs—were taken into account when calcu-
lating the usage of these devices. Data on biochemically
measured levels of total cholesterol, triglycerides (TG),
high-density lipoprotein (HDL), low-density lipoprotein
(LDL), and fasting blood sugar (FBS) in blood samples are
recorded in the workers’ occupational health file. A qual-
ified physician took the employee’s systolic and diastolic
blood pressure in accordance with standard procedure,
and the results were entered into the worker’s occupation-
al health record.

Hearing screening

According to the report and measurements of health,
safety and environment unit, workers were exposed
to noise of more than 85 decibels in their working hours,
the air bone hearing threshold in both ears by an audio-
metric expert by performing audiometry in an acoustic
chamber and at frequencies (500-1000-2000-3000-4000-
6000-8000) was measured and recorded in their Occu-
pational Health file. Prior to the test, employees who
met the requirements for audiometry had to stay away
from noisy areas for over 12 hours.

Statistical Analysis

The data collected was examined using IBM SPSS Ver-
sion 23.0 for Windows, a statistical package for the social
sciences (SPSS Inc. Illinois, USA (Chicago). Mean and stan-
dard deviation (mean = SD) were used to express the results
for quantitative variables, while frequency and percentage
were used for qualitative variables. For the comparison
of qualitative and quantitative variables, the chi-square
test and the t-test were employed, respectively. Ultimate-
ly, the effect of confounding variables was adjusted using
the Logistic Regression test, taking into account a p-value
less than 0.05 and a confidence interval of 95 percent.

RESULTS

The survey was conducted among 495 workers
at a home appliance manufacturing factory.413 (83.4 %)
employees were male and 82 (16.6 %) were female.
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The mean age of the subjects was 33.49 with a standard
deviation of 6.20 (20-53). In this study, 362 employ-
ees (73.1 %) were married and 133 (26.9 %) were single.
Each participant had, on average, 1.3 children (ranging
from 1to4).85.9 % of participants did not smoke.The mean
consumption of cigarettes pack / year was 3.56 (0.03-20).
The average height of workers was 173.58 cm (148-199)
and mean weight 78.74 kg (47-148). The average body
mass index (BMI) was recorded at 26.04 (16.36-44.68).
In terms of physical activity, 205 (41.4 %) employees have
replayed positive and 290 (58.6 %) negative. On average
working experience was 10.41 years (1-30) with average
11.86 working hours (8-15). Notably none of the workers
had shift work. Thirty-two workers, or twenty-eight per-
cent, were exposed to noise levels above 85 dB, while 352
workers, or seventy-one percent, were exposed to loud-
er noise. However, majority of them (72.1 %) did not use
hearing protection devices. Among those using hearing
protection devise 2.4 % have chosen earplugs and 25.5 %
opted earmuffs. The results of the survey on cardiovascular
risk factors showed that the average blood pressure was
110.53 mmHg (80-190) for the systolic and 78.51 mmHg
(60-120) for the diastolic. The average FBS was 90.42 mg/
dL (60-284). For lipid profile a mean TG level was recorded
at 157.94 mg/dL (39-827) and cholesterol at 174.18 mg/
dL (106-315). In addition, the average HDL was reported
as42.41 mg/dL (10-58) and LDL as 101.31 mg/dL (20-236).

Table 1 represents the comparison of cardiovas-
cular risk factors between two noise-exposed groups.

TABLE 1

Individuals exposed to noise levels greater than 85 dB
had higher means for both diastolic blood pressure
and TG (p-value < 0.05).

We defined the cardiovascular risk factors as qualita-
tive variables in order to assess the relationship between
the level of noise exposure and cardiovascular risk factors.
Chi-square analysis showed that occupational exposure
to noise levels above 85 dB is correlated with TG above
150 mg/dl, LDL below 100 mg/dl, FBS below 126 mg/dI,
and physical activity (more than 150 minutes per week)
(p-value < 0.05). Table 2 presents the findings.

Following logistic regression to remove the impact
of confounding variables, relationship between FBS,
LDL, TG and physical activity remained statistically sig-
nificant (table 3).

DISCUSSION

The survey was conducted among 495 workers
at a home appliance manufacturing factory. The result
demonstrated relationship between occupational noise
and cardiovascular risk factor. It revealed significant cor-
relation between exposure to noise above 85 db and ele-
vated levels of TG, LDL, FBS and reduced physical activity.
One of the most common workplace hazards, according
to other studies, is noise pollution [7]. In a case-control
study which was conducted in 2021 in a power plant in-
dustry, it was revealed that exposure to occupational noise

CARDIOVASCULAR RISK FACTORS BETWEEN TWO NOISE-EXPOSED GROUPS - T TEST

Occupational noise

el Mean Standard deviation p-value

<85 109/8011 12/14655

SBP* NS
> 85 112/3287 15/48592
<85 78/0256 5/68719

DBP * 0.002
> 85 79/7203 4/73882
<85 89/30 16/081

FBS * NS
> 85 93/17 22/217
<85 147/94 83/518

TGS 0.001 >
> 85 182/56 117/089
<85 175/25 36/174

Chol I NS
> 85 171/55 33/613
<85 42/56 4/494

HDL 94 NS
> 85 42/05 5/883
<85 103/60 31/686

LDL # NS
> 85 95/68 31/128

Note. *Systolic Blood Pressure, 1 Diastolic Blood Pressure, # Fasting Blood Sugar, § Triglyceride, Il Cholesterol, 9 High Density Lipoprotein, # Low Density Lipoprotein.
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above the permissible level, can affect the cardiovascular
disease risk factors including mean FBS, triglyceride, liver
enzyme, blood pressure, and BMI [8]. In a cross sectional
study including 6,266 participants, exposure to occupa-
tional noise, particularly at higher intensities and longer
durations, was associated with increased risk of cardio-
vascular diseases [9]. McNamee and et al. have indicated
that long-term exposure to high-level sounds is not only
associated with hearing loss, but also causes cardiovas-
cular diseases which were in the line with our study [10].
Moreover, chronic occupational noise exposure has been
linked to increased mortality and the incidence of car-
diovascular disease, according to epidemiological stud-
ies [2, 11-13]. A psycho-social stressor, noise can raise
blood pressure, blood fat, and blood glucose levels, which
is the pathological foundation of cardiovascular diseases
[6]. Apart from noise, other variables that can cause hear-
ing impairments include age, gender, race, family history
of ear infections, and metabolic conditions like diabetes
and hypertriglyceridemia [14, 15]. The degree of hear-
ing loss appeared to be correlated with elevated FBS, TG,
and free thyroxine levels [16]. Moreover, other findings
show that high level of dyslipidemia indicators, including
cholesterol and triglycerides, through disruption of lipid
microcirculation in the inner ear can also cause hearing
loss [17]. Important factors that support the electromotor
and cochlear functions include the lipid composition, flu-
idity, and stiffness of the outer hair cell membrane. Thus,
any dyslipidemia disorder has the potential to affect how
the outer hair cells function and result in inner ear mi-
crocirculatory problems [14]. Rashnuodi and colleagues
revealed that guinea pig cochlea cell stiffness and con-
sequent inner ear dysfunction can result from the ab-
sorption of water-soluble cholesterol in the external hair
follicles [18]. Conversely, after controlling for confound-
ing variables, years of noise exposure were associated
with an increased blood cholesterol level in a non-linear
dose-response manner with respect to Kun Zhang study
[19]. Currently, plenty of evidences show that exposure
to sound can enhance blood pressure and blood glu-
cose [20, 21]. In addition, the vascular system is affect-
ed and capillary blood flow is reduced, which can lead
to hearing loss due to reduced O2 transport and tissue
hypoxia [22]. A blood brain barrier-like structure called
the inner ear blood labyrinth barrier (BLB) divides inner
ear fluids (endolymph and perilymph) from blood ves-
sels in the brain. When the BLB of the cochlea becomes
dysfunctional due to hypertension or vascular damage,
endolymph ion homeostasis is disrupted, which may re-
sult in depolarization of hair cells and hearing loss [23].
Exposure to noise has been shown to inhibit pancreatic
insulin secretion and decrease insulin sensitivity in the liv-
er, skeletal muscle, and adipose tissue. It also plays a cru-
cial role in the secretion of various stress hormones, in-
cluding cortisol, which can cause hyperglycemia [24, 25].
Regarding how noise exposure affects cardiovascular risk
factors, there is disagreement among the results. The av-
erage fasting blood sugar, triglycerides, blood pressure,
and body mass index were significantly correlated in 2023
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in a study carried out in a large Iranian power plant in-
dustry [26]. The findings of this study were nearly identical
to those of our own, although we did not find a significant
correlation between noise exposure and body mass index.
This finding may have resulted from the different socio-
economic backgrounds and smaller sample sizes of our
study’s participants. According to MG Kim et al. research,
occupational noise exposure results in both pre-hyperten-
sion and hypertension [27], Therefore their results are not
completely consistent with our study, which may be due
to the difference in the sample size, the gender of the par-
ticipating workers (in the Korean study, all workers were
male), Food and cultural habits. Chang et al. found that
workers exposed to occupational noise exceeding 80 dB
were notably more likely to experience elevated blood
sugar levels, which is consistent with our findings [28].
Apart from LDL and FBS levels, a further study on 65 fe-
male textile industry workers in India who were subject-
ed to high noise levels showed a significant relationship
between the lipid profiles [29]. But in our study, there was
substantial correlation between the sound of more than
85 db and the increase of triglycerides, the increase of LDL
and the increase of diastolic blood pressure and FBS. An-
other inquiry showed that in the noise exposure group vs.
the control group, the systolic and diastolic blood pres-
sure were higher [30]. Weil the only significant relation-
ship found in our study was between noise and elevated
diastolic blood pressure. Masoud Nagab and colleagues
conducted a study. Found that workers who experienced
high levels of noise had hypertriglyceridemia, which
aligned with our findings [31]. In addition, Ismaila
and colleagues showed a significant correlation between
occupational noise exposure and systolic blood pressure,
but no correlation was found for diastolic blood pressure,
which was inconsistent with our findings [32]. The varia-
tion in the sample size and the workers’ gender may be
the cause. However, in an investigation carried out by Lee
et al. The mean systolic blood pressure of metal produc-
tion workers in Korea in 2009 was 3 points 8 mmHg higher
than that of office workers in the group exposed to noise
levels exceeding 85 dB [33]. This study was not aligning
with our results concerning the increase in diastolic blood
pressure. Regarding Maria Foraster et al. [34] relation-
ship between noise caused by vehicles and the amount
of physical activity, showed that long-term noise distur-
bance leads to a decrease in average physical activity
which either directly by reducing the desire to exercise
or by disrupting sleep quality and increasing daytime
sleepiness. Regarding physical activity, in our study, peo-
ple who were exposed to noise over 85 db had more phys-
ical activity, which indicates that people with more physi-
cal strength work at higher noise level.

In fact, noise pollution in the workplace is known
to occur to varying degrees depending on the workplace
and the duties of individual workers. Due to the impos-
sibility of getting exact noise exposure measurements
for every employee, the average sound pressure level
throughout the entire workspace was used to assess noise
exposure instead of measuring noise exposure for each
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worker. Even within this region, some workers may have
higher exposure than others, and workers may also move
from one region to another. These issues may lead to mea-
surement bias in study’s results. Furthermore, cross-sec-
tional nature of the study does not show a causal relation-
ship. In addition, unwillingness to participate in the study
and failure to recall medical information (Recall Bias) were
other limitation factors.

CONCLUSION

The findings of this study showed that cardiovascular
disease risk factors, particularly TG, LDL, and FBS in work-
ers, are impacted by noise exposure above the recom-
mended threshold. Thus, the following advice is advised:
using engineering control, management, and hearing
protection equipment, among other principles of hearing
protection, can lower the risk of cardiovascular diseases.
Furthermore, it halted the development of cardiovascular
complications by conducting timely diagnosis and period-
ic measurement and screening of cardiovascular diseases
at shorter intervals and with greater accuracy in individu-
als exposed to occupational noise.
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