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Background: Noise pollution is considered a risk factor for ischemic heart disease
(IHD). Both are highly prevalent in Bulgaria, but their association has not been
studied sufficiently.

Aim: The aim of the present study was to examine the risk of IHD associated with
road traffic (Lgen) and lifetime occupational noise exposure (LONE) in a Bulgarian
sample.

Materials and methods: A cross-sectional survey was carried out among 513
residents of Plovdiv, Bulgaria. A questionnaire asked about doctor-diagnosed
IHD, LONE and confounding factors. L4en, was derived from official noise map after
geocoding participants’addresses. In log-link Poisson regressions we investigated
the relative risks of prevalent IHD. Sensitivity analyses examined subgroup differ-
ences.

Results: Lyen = 65 dB was associated with higher risk (RR=1.84, 95% CI: 0.61, 5.57)
of IHD in long-term residents (= 20 years). LONE was associated with RR=1.76
(0.82, 3.78) for ever-exposed; and RR=2.35 (1.00, 5.52) for 15 - 47 years exposure.

Conclusions: Exposure to Lgen=65 dB was associated with non-significantly
higher risk of IHD. Longer LONE was consistently associated with higher risk. In
some subgroups the effect of noise was more pronounced.

heart disease.
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BACKGROUND

Ischemic heart disease (IHD) was responsible for 7.4
million deaths worldwide in 2012.! While individual
and lifestyle determinants play an important role in
its pathogenesis, environmental stressors such as
noise pollution have been implicated as risk factors
as well. Noise exerts its deleterious effects through
direct and indirect neuroendocrine pathways, which
ultimately lead to activation of the sympathetic-
adrenal system, disruption of sleep patterns, higher
plasma cortisol and catecholamine release, and
increased cardiovascular risk.>? A meta-analysis
found a 1.08 (95% CI: 1.04, 1.13) higher risk of
coronary heart disease (CHD) per 10 dB increase
of road traffic Lpy.* However, less is known about
the association between occupational noise exposure
and IHD. Heretofore, studies have been discordant
due to differences in design and exposure/outcome

definition.” Gan et al.® reported OR=2.04 (95% CI:
1.16, 3.58) among people exposed to loud noise
for 1.6 — 18.8 years, Virkkunen et al.” found HR =
1.27 (95% CI:1.13,1.44) for those exposed to > 80
dB during an 18-year follow-up, while Jovanovic
et al.® did not find elevated odds for exposure to
> 80 dB, and neither did Thériault et al.” Overall,
although there was some evidence to suggest higher
risk of IHD morbidity, it was limited.>

In Bulgaria, this topic is a pressing issue given
that both THD and noise exposure are highly preva-
lent. To put this in context, [IHD was the cause for
12.7% of all deaths in 2012.!° The 2008 European
Health Interview Survey showed that 8.3% of
Bulgarians reported IHD.!! Conversely, 28% of all
Bulgarians in urban areas are exposed to road traffic
day-evening-night equivalent sound level (Ly.,)>65
dB and the costs of road traffic noise-attributed
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myocardial infarction were estimated at about € 11.6
million.'? According to the Sixth European Working
Conditions Survey, in 2015, 28.8% of the Bulgarian
workers were exposed to noise so loud that they
would have to raise their voice to talk to people
during at least one fourth of the time.!3 Neverthe-
less, few studies have explored the effects of noise
on IHD. Tzenova et al.'* surveyed 1062 residents
of Sofia and found significantly higher prevalence
of IHD (17.38% vs. 10.56%) in those exposed to
residential L.y 6.5, ,>60 dB for 21 years, from which
we could calculate RR=1.65 (95% CI:1.21,2.24).

Dimitrova and Karaslavova reported no ef-
fect of self-reported exposure to “excess produc-
tion noise” on myocardial infarction among men
(OR nagjustea=0.680, 95% CI1:0.379,1.220), but
significantly higher odds (ORgjusca=4.01, 95%
CI:0.84,19.11) among women.'> Given this insuf-
ficient evidence, the aim of the present study was
to examine the risk of IHD associated with road
traffic and occupational noise exposure in a Bulgar-
ian population.

MATERIALS AND METHODS

DESIGN AND VARIABLES

This was a cross-sectional study carried out between
July and November, 2014 in Plovdiv, Bulgaria.
Participants were sampled via two procedures — a
non-probability snowball method and field interviews
(see ref. 16). Briefly, in the snowball sampling, the
initial seeds were asked to recruit other members
of their social network to ensure continuity of the
procedure. In the field survey, the authors selected
different neighborhood blocks representative of
the geomorphological and land-use urban fabric
of Plovdiv; the first author visited those sites and
invited local residents to participate. Current resi-
dence in Plovdiv and age 18 years or older were
the inclusion criteria; those reporting hearing loss
or uncorrected hearing impairment were excluded.

Participants completed a questionnaire compris-
ing questions about:

» demographics: age, gender, ethnicity, highest
educational attainment, marital status, occupation,
perceived socio-economic status

» self-reported doctor-diagnosis with THD

» environmental exposures — lifetime occupa-
tional and residential noise exposure: “For how long
during your lifetime have you worked at a place
where noise was loud enough to disturb normal
conversations?” and “For how long during your
lifetime have you lived in a place where noise was

loud enough to disturb normal conversations?”; after
geocoding participants’ addresses, we estimated the
Euclidean distance to the nearest major road (> 10
000 vehicles/24h) based on satellite imagery (Google
Earth™) as a proxy for traffic-related air pollution;
day-evening-night equivalent sound level (Lg,) was
extracted from official noise map of Plovdiv.!¢

+ factors relevant to IHD (body-mass index,
diagnosis with type 2 diabetes mellitus and arterial
hypertension, pack-years of smoking)

» other potential confounders: noise sensitiv-
ity!7, sleep disturbance (“0, very good” to “10,
cannot sleep at all”), bedroom location (having a
noisy fagade or not) and duration of residence at
the current address

SAMPLE SIZE

An a priori sample size was estimated using G*Power
v.3.1.9.2. For L4,>65 dB it was based on the risk
estimate and the base rate of IHD in the non-exposed
group reported by Tzenova et al.'* — 817 for 80%
power and 482 for 60% power. For long-term LONE
the calculations were based on the risk of CHD in
long-term exposed workers reported by Gan et al.®
and the same base rate from Tzenova et al.'*-391
for 80% power. A final sample of 513 residents
was included in the analyses, after excluding those
meeting exclusion criteria.

STATISTICAL ANALYSIS

Variables were initially screened for patterns of miss-
ing data, univariate normality (D’Agostino-Pearson
K? test) and outliers (modified outlier labeling rule).
The variable with highest percentage of missing
values (40.9%) was L4, due to underreporting of
residential addresses and it was not missing com-
pletely at random. Outliers were kept if they were
considered true and honest answers. Ethnic minor-
ity members were combined into one group due to
the lower number of Armenian, Roma, and Jewish
participants, whereas the Turks were prevalent.

Descriptive statistics were computed. In case
of non-normally distributed/categorical variables
we used Spearman correlations and Pearson Chi-
Square/Fisher’s Exact Test/Fisher-Freeman-Halton
Test. Welch’s t-test and ANOVA were used even
with non-normally distributed interval data due
to their robustness to violations of normality and
homogeneity of variance.!31°

The main analyses investigated the risk of preva-
lent IHD associated with lifetime occupational noise
exposure (LONE) and L, exposure at the current
address. We conducted log-link Poisson regressions
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to approximate the relative risk (RR).2%2! LONE
was included as categorical variable (ever vs. never
exposed and different quartiles of exposure vs.
never exposed); Ly, was dichotomized (=65 dB
vs.<65 dB), according to the threshold relevant to
cardiovascular diseases (WHO, cited by Ref. 12).
We specified several models with increasing adjust-
ments: unadjusted model, basic model (age and
gender-adjusted), main model, and fully adjusted
model. The tool DAGitty v. 2.2 was used to con-
struct directed acyclic graphs (DAGs) to determine
a priori the sufficient adjustment sets for estimat-
ing the total effect of Ly, and LONE in the main
model without overadjusting (we forced pack-years
of smoking and lifetime residential noise exposure
in the main model for LONE, and pack-years of
smoking, LONE, distance to major road, and dura-
tion of residence in the main model for Lg,). The
models were run on 50 imputed datasets.”?> They
were tested for multicollinearity. Finally, sensitiv-
ity analyses were conducted on the main model for
LONE (per one interquartile range increase) and L,
(= 10 years at the current address) to study possible
effect modification by participants’ characteristics.

Results were considered statistically significant
at p < 0.05 (two-tailed). Data were processed with
Statistical Package for the Social Sciences v. 17.0.

RESULTS

A total of 249 questionnaires were distributed via
snowball sampling (85.5% response rate); 1906
people were approached during the field sampling
(19.3% response rate). Data from 513 question-
naires were analyzed after additionally excluding
68 cases due to unacceptably high percentage of
missing data on all key variables or due to meeting
exclusion criteria.

Out of 513 participants, 35 (6.82%) reported
doctor-diagnosed IHD. According to Table 1, they
were older, more often male, with lower educational
level, widowed/divorced, retired, and with lower
socio-economic status. They were more often dia-
betic and hypertensive, they had higher body mass
index, had smoked more, were more sensitive to
noise, reported more sleep disturbance, and had
been exposed to occupational noise longer.

Overall, 163 participants (31.77%) had been
exposed to loud occupational noise at some point
in their life. Median duration of exposure among
those participants was 7 years (IQR=14 years) and
it was positively associated with age (r, = 0.79,
95% CI: 0.72, 0.84), body mass index (r, = 0.33,
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95% CI: 0.18, 0.46), pack years of smoking (r, =
0.20, 95% CI: 0.05, 0.35), and sleep disturbance (r
=0.19, 95% CI: 0.04, 0.34). It was longer in men
and pensioners (data not shown). L, levels in the
dataset ranged from 50 to 80 dB. One hundred and
ninety-seven (38.40%) participants were exposed to
L4r>65 dB and it was associated with higher body
mass index (23.55, SD=4.60 vs. 22.29, SD=3.67),
marital status, and occupation (data not shown).

Table 2 shows associations between IHD and
L., for people with different duration of residence.
No significantly elevated risk was observed across
the models regardless of duration of residence and
adjustment sets. Regarding LONE, ever-exposed
people had RR=1.76 increased risk; those exposed
for 1547 years had RR=2.35 increased risk, with
evidence of linear trend across the quartiles of
exposure (Table 3).

After stratification by participants’ characteris-
tics, there was marginally significantly increased
risk associated with Ly, among people with lower
socioeconomic status, whereas in those with middle
and upper socioeconomic status there was no
risk. In ethnic minorities the risk reached RR=4.2
(95% CI: 1.14, 15.48). The other interaction terms
were non-significant at p < 0.25 (Fig. 1). The risk
associated with LONE was significantly higher
among ethnic minority members in comparison to
Bulgarians (Fig. 2). The risk estimates themselves
were significant among women, ethnic minorities,
smokers, and participants without diabetes.

DISCUSSION

Overall, this study suggested non-significantly in-
creased risk of prevalent IHD in association with
L4en- Some foreign studies reviewed by Babisch also
reported null results.* The exposure threshold of 60
dB L 6.2 previously used by Tzenova et al.'* can
be converted to approximately 62 dB Lg.,>* which is
somewhat comparable to the 65-dB threshold used
in our study. We corroborated the high risk among
those exposed to these levels for over 20 years,
although our estimate failed statistical significance.

LONE, conversely, was associated with signifi-
cantly increased risk among long-term employees
and other subgroups.

With respect to occupational noise, among ethnic
minorities there was evidence of more pronounced
risk of IHD for every 13 years of employment, but
the results were inconclusive due to the wide confi-
dence interval of the risk estimate. In similar vein
as Dimitrova and Karaslavoval!’, we found higher
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Table 1. Sample characteristics according to participants’ ischemic heart disease (IHD) status

Participants’ characteristics® No IHD IHD p-value®

Age, mean (SD) 34.71 (14.25) 59.45 (11.47) < 0.001
Gender: men, n (%) 159 (33.67) 24 (68.57) < 0.001
Ethnicity: Bulgarians, n (%) 407 (86.41) 26 (74.29) 0.075
Educational attainment 0.002

basic 3 (0.64) 4 (11.43)

upper secondary 238 (50.42) 17 (48.57)

master/bachelor 218 (46.19) 14 (40)

PhD/DSc 13 (20.75) 0 (0.00)
Marital status 0.018

married/spouse 290 (61.57) 25 (71.43)

single 151 (32.06) 5 (14.29)

widowed 9 (1.91) 3 (8.57)

divorced 21 (4.46) 2 (5.71)
Occupation < 0.001

employed 261 (55.41) 21 (60.00)

studying 172 (36.52) 0 (0.00)

unemployed 17 (3.60) 1 (2.86)

retired 21 (4.46) 13 (37.14)
Socio-economic status 0.024

lower 120 (25.53) 16 (45.71)

middle 331 (70.43) 17 (48.57)

upper 19 (4.04) 2 (5.71)
Body mass index, mean (SD) (m?/kg) 22.99 (4.06) 27.47 (5.44) < 0.001
Type 2 diabetes mellitus: yes, n (%) 21 (4.46) 14 (42.42) < 0.001
Arterial hypertension: yes, n (%) 71 (15.04) 30 (88.24) < 0.001
Pack-years of smoking, mean (SD) 4.37 (8.66) 23.75 (30.34) 0.001
Residential noise exposure (years), mean (SD) 2.51 (6.73) 6.49 (12.32) 0.067
Lden = 65 dB, n (%) 184 (64.79) 8 (53.33) 0.412
Distance to major road (meters), mean (SD) 121.62 (113.08) 151.93 (92.60) 0.240
Occupational noise exposure (years), mean (SD) 2.56 (6.53) 14.74 (13.97) < 0.001
Noise sensitivity, mean (SD) 3.33 (0.77) 3.59 (0.59) 0.024
Sleep disturbance, mean (SD) 3.97 (3.11) 5.82 (1.75) < 0.001
Bedroom fagade: noisy, n (%) 122 (27.42) 9 (29.03) 0.837

Note: *Percentages are reported within the IHD status; bp-value for Welch’s t-test or Pearson Chi-Square/Fisher’s Exact
Test/Fisher-Freeman-Halton Test. L., — day-evening-night equivalent sound level.

risk among women exposed to noise at work. Gan
et al.% conducted a cross-sectional survey using self-
rated noise exposure and found more pronounced
odds of CHD among men and long-term exposed
participants.

The ethnic differences that we found might be
quite important and need to be studied in future
research. The fact that noise exposure and IHD
did not differ considerably between Bulgarians and
ethnic minority members suggests a more complex

explanation — in addition to environmental health
disparities, the access to health services, lifestyle,
religious, nutritional, and genetic factors might
play a modifying role. Some minorities in Plovdiv
like the Roma live in neighborhoods where leisure
time noise from different cultural and religious
practices (e.g., loud music at weddings on the
outside) is a serious environmental nuisance, which
could amplify the effects of occupational noise. It
is also possible that ethnic minority members get
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Table 2. Associations between ischemic heart disease (IHD) and exposure to Ly, > 65 dB among people with
different duration of residence at the current address (log-link Poisson regression models)

No. of cases with IHD

Model (sample size)
Unadjusted
(513/370/300/190)
Basic? (513/370/300/190)

Main® (513/370/300/190)
Fully adjusted®

RR (95% CI) according to duration of residence

All participants

> 5 years

> 10 years

> 20 years

37

0.91 (0.34, 2.40)
1.38 (0.55, 3.43)
1.49 (0.55, 4.03)

1.01 (0.37, 2.71)

36

0.74 (0.29, 1.91)
1.31 (0.52, 3.29)
1.37 (0.51, 3.67)

0.94 (0.34, 2.56)

32

0.77 (0.31, 1.91)
1.48 (0.61, 3.56)
1.57 (0.59, 4.18)

1.04 (0.41, 2.65)

26

0.76 (0.29, 2.01)
1.46 (0.58, 3.66)
1.84 (0.61, 5.57)

1.62 (0.50, 5.19)

(513/370/300/187)

Note: Models are based on 50 imputed datasets. ®Model is adjusted for age and gender; bAdditionally adjusted for ethnic-
ity, socio-economic status, educational attainment, pack-years of smoking, lifetime occupational noise exposure, distance

to major road and duration of residency; Additionally adjusted for body mass index, type 2 diabetes mellitus, arterial
hypertension, noise sensitivity, sleep disturbance and bedroom location; Ly, — day-evening-night equivalent sound level.

Table 3. Associations between ischemic heart disease (IHD) and quartiles of lifetime occupational noise exposure
(log-link Poisson regression models)

RR (95% CI)

among ever RR (95% CI) according to the quartiles of exposure? Trend®
exposed®
0.02 -1 1-7 7-15 15 - 47
years years years years

No. of cases with IHD 23 0 2 6 16
Model (sample size)
Unadjusted (510) 3.55 (1.78, 7.05)* < 0.01 0.91 (0.21, 4.02) 3.48 (1.31, 9.25)*9.79 (4.89, 19.62)* 0.001
Basic® (510) 2.08 (1.05, 4.11)* < 0.01 1.29 (0.31, 5.29) 1.52 (0.53, 4.36) 3.04 (1.45, 6.37)* 0.025
Main® (500) 1.76 (0.82, 3.78) < 0.01 1.33 (0.37, 4.82) 1.39 (0.40, 4.76) 2.35 (1.00, 5.52)  0.069
Fully adjusted? (500) 1.29 (0.67, 2.49) < 0.01 1.18 (0.44, 3.18) 1.60 (0.52, 4.94) 1.24 (0.58, 2.66) 0.444

Note: Models are based on 50 imputed datasets. *Reference category: never exposed (14 cases with THD). "Model is
adjusted for age and gender; “Additionally adjusted for ethnicity, socio-economic status, educational attainment, pack-
years of smoking and lifetime residential noise exposure; YAdditionally adjusted for distance to major road, body mass
index, type 2 diabetes mellitus, arterial hypertension, noise sensitivity, sleep disturbance, bedroom location and duration
of residence; ®p-value for linear trend across the means of the exposure categories; *statistically significant at p<0.05.

employed as blue-collar workers more often due
to prejudice or bigotry; we did not have job title
description, which would have allowed us to deter-
mine the noise source in participants’ occupational
environment, but the exposure to machine noise,
prevalent among blue-collar workers, might differ
in its effects on IHD from “social noise” due to
differences in frequency spectrum or impulse-noise
characteristics, despite the fact that both may elicit
the same vocal effort to talk to others; blue-collar
workers are also co-exposed to vibrations, extreme

temperatures, chemicals, physical strain, etc. Thus,
un-modeled residual confounding cannot be ruled
out. This merits further research given the ethnic
structure of our society and the unfavorable milieu
and physical environment of some minorities.

STRENGTHS AND LIMITATIONS

This study was one of the few to specifically focus
on the effects of both occupational and road traffic
noise on [HD in Bulgaria. It used objective measure
of road traffic noise and adjusted for most of the

Folia Medical 2016 1Vol. 58 | No. 4
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GENDER 235
men 73 I a——
women ——
ACE 2,64
< 55years L 72 -
= 55 years  —
SES 434
. lower ' o5k -
middle + upper e
ETHNICITY 158
Bulgarian 3%
other ethnicities —_——
SMOKING 153
never smokers ' 5
ever smokers ————
AH 11
no 1,05
yes ——
Bedroom fagade 181
quiet dEa
noisy  * . :

0,08 0,16 0,32 0,64 1,28 2,56 5,1210,24

Relative risk (95% CI)

Note: Models are based of 50 imputed datasets. Models are
adjusted for age, gender, ethnicity, socio-economic status,
education, pack-years of smoking, lifetime occupational noise
exposure, distance to major road and duration of residence
(unless the results are stratified by the respective covariate);
SES — socio-economic status, AH — arterial hypertension,
Lden — day-evening-night equivalent sound level.

Figure 1. Association between ischemic heart disease
and exposure to road traffic Ly., > 65 dB among long-
term residents (> 10 preceding years) stratified by
participants’ characteristics (log-link Poisson regres-
sion models).

relevant covariates.*>

Like some previous studies®!'* ours has limita-
tions. Its cross-sectional design means that we could
not confirm that the exposure preceded the outcome.
However, it met important criteria for causation
(consistency, biological plausibility, coherence)
which makes it acceptable.”* The smallish sample
size might explain some non-significant estimates;
Babisch, on the other hand, advocated for interpreta-
tion of confidence intervals rather than p-values®,
which are, according to some, misleading in epi-
demiological research?®. However, because of the
low number of different ethnic minority members,
they were all analyzed under one group.

Some of the covariates (e.g., sleep disturbance,

GENDER 148
men —e—
women ——
AGE 141
< 55years ; i 22
= 55 years H——
SES 1
lower %73
middle + upper —e—
ETHNICITY 1147
Bulgarian ——— 3,56
other ethnicities —————i
SMOKING 147
never smokers '__1.55—'
ever smokers ——i
T20M 1,08
no 1,0?'—.—|
yes ——
AH 527
no .08 .
yes —e—
0,5 1 2 4 ¢

Relative risk (95% CI)

Note: Models are based of 50 imputed datasets. Models are
adjusted for age, gender, ethnicity, socio-economic status,
education, pack-years of smoking and lifetime residential
noise exposure (unless the results are stratified by the respec-
tive covariate); SES — socio-economic status, T2DM — type 2
diabetes mellitus, AH — arterial hypertension.

Figure 2. Association between ischemic heart disease
and one interquartile range increase in lifetime occupa-
tional noise exposure stratified by participants’ charac-
teristics (log-link Poisson regression models).

noise sensitivity) were relevant only for the past year
and therefore, temporally unstable. The low response
rate and mixed sampling inhibits generalization of
the findings, but this was not our objective and,
given the sufficient breadth of the data, it should
not be concerning.

Self-reported IHD might underestimate the true
prevalence of the disease. However, in a population-
based male survey self-reported doctor-diagnosis with
angina pectoris was found to be a valid measure.?’
Another study of 34616 employees found 78% sen-
sitivity and 99% specificity of self-reported coronary
heart disease.?®

Self-rated LONE is another possible source of
bias, as we had no data on whether participants’ oc-
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cupational exposure exceeded the hygiene standards,
which would be important because the mechanism
of action across the loudness spectrum and the re-
spective health effects of noise vary. On the other
hand, speakers’ vocal effort in a noisy occupational
environment is often used to identify exposed in-
dividuals in epidemiological studies. Depending on
the question, different noise intensities can be ap-
proximated.? For example, when people are 4 feet
apart speaking in raised voice to hold a conversation
is a proxy for 87 dB3°, whereas ISO 9921/1:1996
and Lazarus suggest that for speakers at a distance
of 1 meter the need to raise their voice represents
a threshold of 66 dB3'. Unfortunately, we had no
information on hearing protection during work, noise
sources, frequencies, whether it was continuous or
intermittent, or other occupational factors such as
microclimate, stress, vibrations, and physical strain.
Overall, both self-reports (IHD and LONE) bias the
results towards the null, making them conservative.

FURTHER RESEARCH

Despite the limitations of this study, it provides much
needed basis for further research in the country.
In the recent years, the attention of public health
experts has shifted away from noise hygiene, which
stands in contrast to the current trend in Europe;
moreover, there is a high demand for evidence from
middle-to-low income countries such as Bulgaria.
If relevant questions are included in the routine
population-based surveys (by the National Center of
Public Health and Analyses or the National Statistical
Institute) or in surveys on working conditions, the
research on the cardiovascular effects of noise will
be advanced at relatively low cost. Moreover, there
is a high demand for a contemporary job-exposure
matrix representative of the noise levels across all
job titles in Bulgaria, which would facilitate objec-
tive exposure assessment.

CONCLUSIONS

There was non-significantly increased risk of preva-
lent IHD associated with exposure to Ly, > 65 dB.
LONE was associated with statistically significantly
increased risk. There was some evidence that among
ethnic minority members the risk was more pro-
nounced, but it was not conclusive.

Noise Pollution and Ischemic Heart Disease
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KoHTteKcT: LlymoBoe 3arpsa3HeHve cuvTaeTca ¢akTopom, oOycnaBnvBaloWmUm
PVCK NosiBNEeHUA uemmnyeckon onesHu cepgua (MbC). Oba ABNeHNA NMEIOT Win-
poKoe pacnpocTpaHeHve B bonrapmm, ogHaKko CBA3b MeXXAy HUMMU BCe eLle He UC-
CrnefoBaHa B OCTAaTOYHOM CTEMNEHMU.

Lenb: Llenbto gaHHOro nccnefoBaHuA ABNAETCA aHann3 pUcka BO3HUKHOBEHUS
MBC, cBA3aHHOTO C AOPOXHbIM ABMKeHUEM (Ly.,) ¥ HaXoXAeHNEM B LYMHbIX YC-
NoBUsAX Ha pabouemM mecTe B TeueHue Bcei Kun3Hu (LONE), B 6onrapckoi Bblbopke.

MaTtepuanbi u metogbi: [epekpecTHoe UccnefoBaHe H6bi710 NPOBEAEHO B YNCe
513 xuTeneit ropofa Mnosanea B bonrapun. B aHKkeTy 6b1n1 BKNIOYEHbI BONPOCHI
OTHOCUTENbHO HaNUuma anarHoctnumposaHHon spayom NBC, LONE n pa3gpaxa-
lowmx PpakTopoB. Pe3ynbraTbl OTHOCUTENBHO Ly, MOAyYeHbl C NOMOLLbI0 oduLn-
anbHOW KapTbl WyMa NOC/e reOKOANPOBAHNA afpecoB y4acTHMKOB. C momoLLbio
nuHelHomn perpeccuu MyaccoHa Hamu 6bINN NCCNeAO0BaHbl OTHOCUTENbHbIE PUCKNM
pacnpocTpaHeHua MBC. C nomolLbio aHanmsa YyBCTBUTENIbHOCTY Obinn nccnepo-
BaHbl Cy6rpynnbl C pasnuunamm.

Pesynbratbi: L,.,> 65 dB cBA3aH c 6onee Bbicokum prckom (RR=1.84, 95% Cl: 0.61,
5.57) Bo3HukHoBeHUst IBC B cnyyae gonrocpoyHoro Bosfencteusa dakropa (= 20
net). LONE cBazaH c RR=1.76 (0.82, 3.78) B cJiyuae NOCTOAHHOrO Bo3aelicTBusA dak-
Topa; RR=2.35 (1.00, 5.52) - B cnyuae Bo3genctaua GpakTopa B TeueHme 15 — 47 net.

3aknioveHne: Bosgencteme paktopa Ly.,265 dB cBA3aHO c Gonee BbICOKNM pu-
ckoMm BO3HUKHOBeHUsA WMBC. bonee npoponmxutenbHoe BO3AeNcTBUME ¢daKTopa
LONE nocnepoBatenbHoO cBA3aHO ¢ 6onee BbICOKMM PUCKOM. B HekoTopbix cy6-
rpynnax s¢oeKT Wyma BblpaXeH cuiibHee.
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