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WHAT THISPAPER ADDS

There have been only a small number of studiesuséoof medication in relation to transport
related noise exposure.

Medication use is an objective measure of headttustand as such presents an opportunity to
study the possible effects of noise exposure ottthea

This is the first pan-European study of the medicatise of residents living near airports.

It has shown that exposure to aircraft noise is@ased with the use of anxiolytic medication
and the use of antihypertensive medication in scootries.

These results have implications for the provisibhealth services and prescribing for
residents living near airports.

ABSTRACT

Objectives Studies on the health effects of aircraft and rtoaffic noise exposure suggest excess risks of
hypertension, cardiovascular disease and the usedatives and hypnotics. Our aim was to assesssthef
medication in relation to noise from aircraft andd traffic.

Methods This cross-sectional study measured the use e€pbed antihypertensives, antacids, anxiolytics,
hypnotics, antidepressants and antasthmatics &1 48rsons living near seven airports in six Euaope
countries (UK, Germany, the Netherlands, Swedeahy, land Greece). Exposure was assessed usingsnodel
with 1dB resolution (5dB for UK road traffic noisahd spatial resolution of 250x250m for aircrafd an
10x10m for road traffic noise. Data were analyssidgimultilevel logistic regression, adjusting fantential
confounders.

Results We found marked differences between countriekereffect of aircraft noise on antihypertensive
use; for night-time aircraft noise, a 10dB increimsexposure was associated with ORs of 1.34 (95% 12

to 1.57) for the UK and 1.19 (1.02 to 1.38) for Nhetherlands but no significant associations weumdl for
other countries. For day-time aircraft noise, esaesks were found for the UK (OR 1.35; CI: 1.131t60)

but a risk deficit for Italy (OR 0.82; CI: 0.71 @096). There was an excess risk of taking anxiolyti
medication in relation to aircraft noise (OR 1.28;1.04 to 1.57 for daytime and OR 1.27; CI: 1t61..59

for night-time) which held across countries. Wevdtsund an association between exposure to 24kr roa
traffic noise and the use of antacids by men (CG#9;1C1 1.11 to 1.74).



Conclusion Our results suggest an effect of aircraft nois¢henuse of antihypertensive medication, but this
effect did not hold for all countries. Results warere consistent across countries for the increaseaf
anxiolytics in relation to aircraft noise.

INTRODUCTION

Several studies have shown an association betwexafiand road traffic noise exposure and
cardiovascular effects, such as hypertension aratargial infarction. (1-6) It has also been
suggested that environmental noise disturbs skedpeishort term, although it is unclear if there a
long-term health consequences. (7-8) Similarlis & common perception that exposure to
environmental noise might cause psychiatric dissrtiet the evidence does not support this: there
have been some studies which have found links syithptoms of depression or anxiety but others
have not found an association. (9-13)

A small number of epidemiological studies have kbkt the medication use of residents exposed
to aircraft noise and results suggest an assogiatith antihypertensive medication and a possible
association with medications for anxiety and diséar sleep. A study in the 1970s of pharmacists’
purchasing trends near Schiphol airport found are@se in the purchase of antihypertensives,
antacids, hypnotics and sedatives in relationrralft noise, but a study at the same time conducte
near Heathrow did not find any association. (14Mibje recently, a study of the prescriptions of
residents living near Cologne-Bonn airport fourtugher prevalence of antihypertensive
medication and a study around Schiphol airport megoan exposure-response relationship between
aircraft noise and the use of antihypertensivesramdprescribed sleep medication or sedatives.
(16-17) Road traffic noise may also be associatid an increased use of antihypertensives. (18-
19) The use of other medication in relation to rtaffic noise has been rarely studied, excepafor
recent study in the Netherlands which did not fimdassociation between road traffic noise and
self-reported use of sleep or tranquillising metioza (20)

In the present study, the medication use of perbang in the vicinity of airports was investigate
within the wider framework of the HYENA (HYperteonsi and Exposure to Noise near Airports)
project. (3-21) Our hypothesis was that noise asta non-specific stressor, which activates various
pathways of the stress response. (22) An increas®rning salivary cortisol in women exposed to
aircraft noise was observed in a subsample of HY pK#viding some evidential support for a
stress reaction induced by noise. (23) Noise, theremight affect prescriptions for conditions
potentially affected by stress, such as blood presstomach ulcers, anxiety, sleep problems,
depression and asthma. Thus, we focused the stutheaise of antihypertensives, antacids,
anxiolytics, hypnotics, antidepressants and amntaatics.

METHODS

Participants

The HYENA cross-sectional study has been descetsmsivhere in more detail.(3-21) It was
approved by ethics committees in all six partigqpgtountries and informed written consent was
obtained from each participant. Data were colletietsveen 2004 and 2006 on 4861 adults (2404
men, 2457 women) aged 45-70 years who had livedtftarast 5 years before data collection (3
years in the Greece sample) near seven EuropgatairLondon’s Heathrow, Amsterdam’s
Schiphol, Stockholm’s Arlanda and Bromma, Milan’sllgensa, Berlin’s Tegel and Athens’
Elephtherios Venizelos. Stratified random samplinignin each country was employed to achieve
contrasts in exposure to noise from both aircnadt @ad traffic, using noise contour maps. This
ensured that there were sufficient participants wikee exposed to noise greater than 60 dB and
less than 50 dB. Further details of the selectimtgss can be found elsewhere. (3-21)



M edication

Each participant was asked, during a home vispytwide the name of any prescribed medication
which they had used in the 2 weeks preceding tfeevilew. Participants were prompted to include
prescribed sleeping pills, sedatives, tranquiliisantidepressants and any prescribed anti-smoking
remedies as well as regular medication that thee werrently taking for a specific condition. Each
medication was coded according to the Anatomica&rdpeutic Chemical (ATC) classification
system as proposed by the WHO. The medicationsiigated by this study are described in more
detail in the online supplemental material (seéet&ti showing the ATC codes).

As well as looking at the medications separatelyalgo combined anxiolytics and hypnotics into
one group because anxiolytics can be prescribdteishort term at lower doses to relieve anxiety
and at higher doses to produce hypnotic effects.

Exposur e assessment

Exposure was assessed by linking participants’ hadaeesses to modelled aircraft and road traffic
noise levels using geographical information systé@lS) methods. (21) In the case of aircraft
noise, average noise levels for the year 2002 aleaosen to represent the exposure for the 5 years
preceding the health assessment. All the coungiezpt the UK, used the Integrated Noise Model
(INM). (24) The UK used their national Aircraft Ni@ Contour model (ANCON v 2) which is
similar to the INM and meets the requirements effropean Civil Aviation Conference. (25-26)
The aircraft noise maps were at 1 dB resolutio®%250 m spatial resolution). We used, 1, the
A-weighted equivalent continuous noise level ovérolirs, as the indicator of noise exposure. Two
separate indicators for aircraft noise were chéserpresent daytime (16 h) and nighttime
exposure: heq,16n(07:00-23:00 or 06:00-22:00 h according to locdindgon) and Laign: (23:00-

07:00 or 22:00-06:00 h) (in additionadg,2anwas used as a covariate in the road traffic noise
model).

For road traffic noise exposure, national noise ef®dere used and the quality of the input data
was assessed using the Good Practice Guide fae@traNoise Mapping. (3) The noise maps were
at 1 dB resolution (10x10 m spatial resolution)eptdor the UK where only 5 dB resolution was
available. Information on traffic flows at differeperiods of the day and night was not availabte fo
all study areas, so a 24 h indicatogd]..an was chosen. Noise models can be inaccurate a&rlow
levels because traffic intensities can be so |lat telatively small deviations from actual flows
may have large effects on the noise level. Theegfower cut-off values were applied to the noise
levels, in order to minimise the impact of possibleccuracies. All values lower than the cut-off
values were assigned the cut-off values. For diroise, the cut-off values were 35 dB foted.16n
and Laeg,2anand 30 dB for kign. For road traffic noise, the cut-off was 45 dB.

Annoyance

The role of annoyance with aircraft noise and rvaffic noise was also assessed in relation to
medication use. Participants were asked to raterhaeh they were ‘bothered, disturbed or
annoyed’ by a number of different potential noisarses in the daytime and night-time at home
using the International Organization for Standation (ISO) standard non-verbal 11 point scale
(range: 0e10). (27) For the purposes of this arglparticipants were classified as highly annoyed
if they answered >=8 compared to not highly annaf/étey answered <8. (28)

Confounders

The following confounders were included in the Bsgion models a priori, being potentially
associated with medication use and with noise axpogender (categorical), age (continuous) and
body mass index (BMI) (continuous). Alcohol intake;ontinuous variable, was recorded as the
number of units (1 unit=10 ml pure ethanol) consdmer week. Level of physical activity was



estimated as three categories of exercise (<one&/vie3 times/week and >3 times/week).
Educational level was coded as quartiles of nurobgears in education, but standardised by
country means to account for differences in edooatystems. Smoking (cigarettes, pipes and
cigars) was coded into five categories (non-smoleesmokers, 1-10 units/day, 11-20 units/day
and >20 units/day).

Sample size

The sample size was reduced from 4861 in the asddgsause of missing values for the exposures,
annoyance with aircraft noise and the followingfoomders: smoking, education, alcohol, physical
activity and BMI. This meant that the final sampiee was 4642 for the regression models for the
effect of Laeg, 16h aircraft noise andakq 2anroad traffic noise and 4641 fork: aircraft noise. For

the effect of annoyance with aircraft noise on roation use, the final sample sizes were 4646 for
annoyance with daytime noise and 4644 for nighetimoise.

Statistical analyses

All statistical analyses were performed using thiévgare package Stata v 10.1. ORs and 95% Cls
were calculated to show the risks per 10 dB incrdrirenoise exposure. ORs were considered
borderline positive if the lower Cl was 0.99 to@ &r borderline negative if the upper Cl was 1.01
to 1.00. For tests of independence and likelih@did tests (LRT), we rejected the null hypothesis
if the p value was <0.05.

A hierarchical structure was specified to modelsias differences between countries in
prescribing using multilevel logistic regressiorttwihe medication groups as outcome variables
and the exposure variables (aircraft noisgLor Laeq,16n OF road traffic noise (keq241) as the
explanatory variables and all potential confoun@earsovariates. We also investigated differences
between countries in the effect of noise on medinaise by including in each model a random
slope and performing an LRT to find the best-fgtmodel. If a statistically significant slope was
found, then country-specific ORs were reported ftbmhierarchical model.

We also investigated differences between genddisiassociation between noise exposure and
medication use, first by using the LRT to compaaaeis with and without an interaction term.
Then we calculated the ORs using stratification.

The effect of annoyance with aircraft noise on roation use was examined using a hierarchical
logistic regression model with a random interceptcountry (the fit of a hierarchical model with
random intercept and random slope was not foure teignificantly better). We investigated the
degree of correlation between aircraft noise level annoyance with aircraft noise, using
Spearman’s r test and treating annoyance as a\s@ble. We also tested the hypothesis that the
effect of noise exposure would be more pronouncdbldse reporting being highly annoyed by
aircraft noise compared to those not highly annoyée used the LRT to compare models with and
without an interaction term to identify significagffect modification and then we calculated the
ORs using stratification. We did not investigate éffects of annoyance with road traffic noise
because the noise level was measured as a 24dgawehereas annoyance was reported for day
and night time separately, so a comparison betweeaffects of annoyance and the effects of
noise level would not be meaningful.

RESULTS

Descriptive results

Descriptive data on the study population, stratifiy exposure to aircraft noiseagy 161 are
presented in table 1. Differences were detecteddsst exposure categories for annoyance
(p<0.001) with an increasing number of highly aresbpeople in the higher noise categories.



Those in the highest education category were iksly ito be exposed to the highest aircraft noise
levels (p=0.017). There were differences betweemt@s in the distribution of exposure:
participants from the UK and Germany were exposedugher aircraft noise levels than in the other
countries (p<0.001). There were also differencéwaéden exposure categories for BMI and alcohol
consumption (p=0.009 and p=0.008, respectively).

The distribution of sample characteristics in lielato the other noise metrics: aircraft noise at
night (Lnighy and road traffic noise @eq,24n Were generally similar to those shown for daytime
aircraft noise (leq,161 €xcept that participants from Germany and Itaiyezienced the highest

road traffic noise levels (see online supplememiaerial A2 and A3).

The prevalence of medication use in the HYENA stpdpulation is presented in table 2. The
overall prevalence of antihypertensives was 28%greds the prevalence of the use of the other
medications was much lower. There were markedréifiees between countries in their use of the
medications (p<0.001 for all medications). The sienfifom Germany had the highest prevalence of
antihypertensive medication use, while the UK saniald the highest prevalence of antacid use,
antidepressant use, antasthmatic use and taking timam one medication. The sample from Italy
had the highest use of anxiolytics.

Regression results

When we investigated the effect of aircraft noigpasure on antihypertensive use, we found
differences between countries. Table 3 shows the & 95% Cls for antihypertensive use in
relation to exposure to aircraft noisexg.1snand Luign) in each country. For day-time aircraft noise,
there was a significant positive association withihgypertensive use for the UK and a significant
negative association for Italy. For night-time eaft noise, significant positive associations were
found for the UK and the Netherlands and a bordenfiegative association for Italy.

We did not find any differences between countnethe effect of road traffic noise exposure on
antihypertensive use, nor did we find any diffeebetween countries for any other medications
in relation to the noise exposures. Therefore tdldbows the ORs for medication use in relation to
aircraft and road traffic noise for all HYENA panifpants in all six countries (excepting
antihypertensive use in relation to aircraft n@seshown in table 3). Antihypertensive use did not
appear to be associated with road traffic nois@supe, but there was evidence of effect
modification by gender (p=0.02): when we investghthe associations for men and women
separately, we found a suggestive association ér @R (1.10; Cl 0.95 to 1.25) but an opposite
trend for women OR (0.89; CI 0.77 to 1.03). We nlid find evidence of effect modification by
gender in relation to aircraft noise exposure.

Antacid use was not significantly related to aifcrmise exposure, but the OR for the effect ofiroa
traffic noise on antacid use was elevated and blimdesignificant. This result was driven by the
association for men OR (1.39; CI 1.11 to 1.74) heedhere was no association found for women
OR (0.99; C1 0.78 to 1.24) (p=0.04). For the conebigroup of anxiolytics or hypnotics, no
significant associations were found in relatiomtase. However, the use of anxiolytic medication
on its own was significantly related to aircrafisey with clearly elevated ORs for bothek.1snand
Lnight NO associations with noise were found for theafdgypnotics, antidepressants or
antasthmatics.

Associations were found between annoyance withiadtrooise and the use of medication (table 5).
Reported annoyance due to aircraft noise (bothadaynight) was associated with the use of
antihypertensives, anxiolytics or hypnotics as@augrand anxiolytics on their own. Annoyance was
not associated with hypnotics. Antidepressant use also related to annoyance with aircraft noise
during the day and the association between antasithose and annoyance with aircraft noise
during the night was borderline significant. Weridumoderate correlations between noise level
and annoyance: Spearman’s r=0.5 for aircraft nboiggisnand r=0.4 for aircraft noise,n: (when
annoyance was measured as a scale).



We also investigated whether the association betweeraft noise level and medication use
differed according to whether the subjects repadoeidg highly annoyed with aircraft noise or not
(see tables A4 and A5 in the online supplementaénad). Tests for effect modification were not
significant except for hypnotic use, where annoganas a significant effect modifier of the effect
of aircraft noise (p=0.04 and p=0.03 fatek16nand Laignt, respectively). However, after stratifying
by annoyance level, higher ORs were seen for sauetges in relation to antihypertensive use
and for antacid, anxiolytic and hypnotic use.

DISCUSSION

Our results suggest that exposure to aircraft nogeases the use of anxiolytic medication and of
antihypertensive medication (although not in allminies). Road traffic noise exposure may also
influence the use of antihypertensives and antdnydsen. We also found associations between
annoyance with aircraft noise and the use of apghgnsives, anxiolytics, antidepressants and
antasthmatics.

Antihypertensive use

We found an association between aircraft noisesautittypertensive use which varied between
countries: in relation to Aeq,16n @ pOsitive association was found for the UK wihileegative
association was found for Italy. Fokds, positive associations were found for the UK dmel t
Netherlands and a borderline negative associatamfaund for Italy. For the other countries, the
non-significant associations were mostly positiveept for Sweden. We had accounted for
differences between countries in the prescriptiomedications by specifying a hierarchical
structure based on country. However, there araveru of possible explanations as to why the
effect of aircraft noise on the use of antihypestees should differ between countries; the results
could reflect differences in the modelling of aaitmoise or that the personal exposure to noige (e
in terms of housing characteristics) may diffemasn countries or there are other unmeasured
confounders. In a previous analysis of the HYEN4dgtpopulation, differences between countries
in the effect of aircraft noise on salivary cortis@re also found. (23) However, the previous
HYENA study on hypertension did find a significaxposureeresponse relationship for all
countries combined in relation to aircraft noisaight and hypertension (OR 1.14; Cl 1.01 to
1.29), where hypertension was determined from bjwedsure measurements, a doctor’s diagnosis
or the use of antihypertensive medication. (3)dntrast, in the current study we only looked at
medication use which provided us with approxima&)%o fewer cases.

We also investigated the effect of road trafficsgodn the use of antihypertensives but did not find
an association. However, tests for effect modiitaby gender did reveal differences between men
and women, with a positive association for menasubpposite trend for women. Neither
association was statistically significant, but tlieyecho the findings from Jarup et al which found
excess risks of hypertension for men but not fome&n in relation to road traffic noise. (3) Other
studies have also found associations between thefumntihypertensive medication and exposure
to road traffic noise, although their results difb@ whether the effect is more pronounced for men
or women. A recent study in Sweden found higheatie risks for men for the use of
antihypertensive medication, whereas an earlielystu Sweden found stronger associations for
women for self-reported diagnosis of hypertens{@rl8) There have also been other studies which
have not found effect modification by gender. (B9)-2

Possible mechanisms have been proposed for how moght affect blood pressure. It is thought
that subjective annoyance with noise induces asteaction which activates the sympathetic and
endocrine systems, leading to physiological chan@® It is also possible that noise induces an
autonomic response through the auditory pathwegspective of the subjective reaction to noise.
Evidence from the field study conducted as pathefHYENA programme showed that increases



in blood pressure in relation to noise events dunight-time may occur at low noise levels which
do not necessarily cause arousal from sleep and YiEENA study on salivary cortisol found that
the effect of noise exposure on cortisol leveleamen was not dependent on their degree of
annoyance. (23 30)

Antacid use

An effect of road traffic noise on the use of aidanedication in men was found in this study.
Exposure to aircraft noise was linked to an ineaagurchasing of antacids in pharmacies in the
study around Schiphol airport in the 1970s, butetmas been little research since then on thefuse o
antacids in relation to noise exposure. (14) Howeme effect of noise on dyspepsia is plausible
given some evidence on the impact of psychologitaks on the onset and course of ulcer disease.
(31)

Anxiolytic and hypnotic use

This study has also found an exposureeresponssagein the use of anxiolytic medication in
relation to aircraft noise. This could indicateamsociation with symptoms of anxiety. However, it
could also indicate sleep disturbance because lgtiggcan be prescribed for sleep problems. We
therefore also treated anxiolytics and hypnoticsraesgroup and found that although the ORs for
the relationship with exposure to noise were eledathey were not statistically significant. The us
of hypnotics was not found to be associated witkentevels.

A higher prevalence of anxiolytic use in relatiomproximity to an airport has been found in a
previous study of women living near Milan Malpefsgort. (32) The previously mentioned study
around Schiphol looked at the use of prescribegpsteedication and sedatives (which would
encompass both anxiolytics and hypnotics) in retato aircraft noise and also found an elevated,
but not statistically significant, OR of 1.25 (CB3 to 1.68) per 10 dB (k). (17) However, it is

not possible to make a direct comparison with dudysas the noise metrics are not identicak{L

is the sound level for the 24 h period, with aduhitil weights given for evening and night). In the
Schiphol study, they also found an association with-prescribed sleep medication and sedatives.
Some sleep medications are available over the egumit as we have not investigated the
association with non-prescribed medication in #tigly, we might not have fully captured the use
of hypnotics.

Antidepressant use

We did not find any evidence for an associatiomieen aircraft or road traffic noise levels and the
use of antidepressants. This is consistent witletdence from epidemiological studies on the
psychological effects of noise, which indicateséect on anxiety or depressive symptoms but not
on psychiatric disorders such as depression. (33)

Antasthmatic use

Antasthmatic use was also not found to be assakvith exposure to noise in this study. Noise
could be associated with the activation of asthttecks by acting as a stressor, although to date,
there is little evidence of a direct associatiotwleen noise exposure and asthma. (34-35)

Effect of annoyance

The results for the effect of annoyance on medoeatise echo to some extent the associations
found for noise level, with significant associagdound for antihypertensives and anxiolytics in
relation to annoyance with aircraft noise. This Imilgave been expected as moderate correlations
were found between noise level and annoyance.nrd@bon bias may explain some of the observed



association between annoyance due to noise ancatiedi use. Participants who are taking
medication for their blood pressure, for instamght overreport annoyance because they attribute
their ill-health to external factors. (36) Indeadalysis of the noise annoyance of the HYENA
participants found an association between annoyanddnypertension if the participant had been
diagnosed by a doctor or was taking medicationalsitnilar association was not found between
clinical blood pressure measurements and noiseyanae when the participant was unaware of
their medical condition. (37) Annoyance with aiftrzoise was found to be associated with both
antidepressant use and possibly with antasthmséicwhile no association could be found with
noise level for either medication. These resultddsuggest an alternative explanation, where
participants who are more seriously ill, as indechlby the fact that they are being treated for thei
conditions, are more annoyed by noise regardleiseafioise level because they are more
‘vulnerable’. This hypothesis was put forward by tias et al and might account for the
discrepancy found between the results regardingerevel and those regarding annoyance. (15) It
might also be the case that those with poor hea#thmore likely to be bound to their homes and so
unable to take action to avoid the noise exposungh might result in higher annoyance levels.
We hypothesised that the effect of aircraft noisenedication use would be more pronounced in
those who reported being highly annoyed by airaraite. Tests for effect modification did not
support this hypothesis, but higher ORs were seesdme countries in relation to antihypertensive
use and for antacid, anxiolytic and hypnotic usendy be that the tests for effect modification
lacked sufficient power to detect significant diffaces.

Limitations

Our results show differences in the prevalence ediioation use among participating countries.
This is to be expected as there are known diff@emcross Europe in the prescription of
pharmaceuticals, both in amount and in categodrad. (38) For example, the higher prevalence
of anxiolytic use in Italy shown in this study Haeen found previously in comparisons with other
European countries. (39) There are also differencdse European health systems in terms of co-
payments by patients for prescriptions which caffdct demand. (40) We have therefore used
models with a hierarchical structure based on aguntorder to take into account the country-
specific prescribing practices and healthcare systehich might affect the propensity to prescribe
medicines. The prevalence of antihypertensive B8%] was higher than that reported by previous
studies which have looked at antihypertensive mgelation to noise. (17-19) However, our
population was aged 40-75 years so this might leetadlifferent age-sex structures of the other
studies.

The use of models of noise exposure related tpdhigcipants’ home address cannot capture
personal noise exposure when out of their homaspgk or at leisure. This is a common problem
in environmental epidemiological studies where expe is assigned to place of residence, but we
would expect it to affect night-time exposure miess than daytime exposure and to affect those
aged over 60 less than the younger participants.

The cross-sectional nature of the design of thidysprovides a snapshot of the possible links
between exposure to transportation noise and meshcase. However, it does not show causation
since it is not possible to know the sequence ehts/for exposure and medication use. It is
possible that poor health and the need for medicgtiecedes exposure to noise. There can be an
impact on an area of having a major airport inviceity in terms of reducing house prices which
might lead to an over-representation of local rexsid with low socioeconomic status and therefore
the accompanying likelihood of poorer health. Hoerethis study has used individual information
on educational level to control for the effect @alth of low socio-economic status. Conversely,
people who considered themselves to be particwaityerable to noise may have moved out of the
area, thus leading to an underestimation of theceffof noise, because the more resilient remain.



CONCLUSION

We found an association between aircraft noiseaamidcreased use of antihypertensives, although
this effect did not hold for all countries. Theukts were more consistent across countries for
prescriptions for other stress-related conditiovih) positive associations between aircraft noise
and anxiolytic use and between road traffic norse the use of antacids by men. We did not find
any associations between noise levels and hypnatitslepressants or antasthmatics. Our results
suggest that exposure to aircraft noise may affecple’s physiological and psychological health.

If these results are repeated by other researdiestithen measures to reduce exposure could be
considered on public health grounds.
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Table 1 HYENA study population characteristics stratified by exposure
to daytime aircraft noise (Lasg 1en)

L tq 15 Aircraft (dB)

35440 455489 655649 =H5 Total
Population charactenstics

N 1132 1266 2022 227 4642
Females (%) 522 50.2 50.0 45.1 50.3
Age (mean =50 57.9+71 §570+77 L7470 584+7.0 517711
Body mass index 272490 2609+44 270245 2B1=4B Z7i1x46
[mesn £50)
Alcohol units week G6.Bx90 6B:90 59=B4 EZ2x9T7 64291
[mean 2500
Physical activity 35.3 209 306 302 g
<once a week (%)
Education highest 25.4 27.4 227 135 2432
quartile [%)
Non-smokers %) 308 406 40.3 73 406
Highly annoyed by 4.0 26.1 §1.4 532 87

sircraft noise in day (%)
Country (% within each exposure band)

UK (%) (A 6.9 135 B3k 126
Gemany (%) 4.5 136 163 32 2049
Netherdands (%) 3.8 30.3 211 B.1 18.8
Sweden (%) 17.3 187 215 0.9 214
Greeca (%) 11.0 17.5 131 1.4 133
haly (%) 26.2 1.0 6.5 1.6 132
Total (%) 89.9 100.0 100.0 100.0 100.2

Percentages ae calcuiated within each band of exposure.



Table 2 Prevalence of medication use in the HYENA study population overall and by country

UK Gemany Netherlands Sweden Greece Itaky Overal
Medication group
Antihypertensives My 181 315 199 N 187 1B0 1283
(%) 310 325 2219 213 30.4 294 276
Antacids My B2 T8 83 3B 2 35 325
(%) 10.6 Ba 95 3B 47 57 10
Anxioltics or hypnotics  (N) 18 14 70 37 77 B4 231
%l | 14 B.0 37 44 10.5 5.0
Anxiolytics [ M) B 5 42 11 26 55 145
%l 1.0 05 4B 11 42 80 31
Hypnotics (N} 13 10 3 30 1 12 o7
%l 272 110 36 30 0.2 20 21
Antidepre ssants [ M) EF) 29 48 b3 7 1B 192
%l 6.3 30 5.5 54 11 29 11
Antasthmatics [ M) 50 43 44 50 19 10 216
(%l BB 44 5.1 51 ER | 16 47
=1 medication™ M) 70 6B a9 BE 36 56 347
(%l 120 70 114 649 59 8.2 BB
Mo medication{ M) 312 5B 551 b BE 383 3B65 ZBBE
(%l 55.1 5B.T 632 67.4 B3.9 50.E B1.8
Total M) 5E4 ogg BT 901 E15 E12 4642

*Parbcipants taking more than one of the medication groups investigated in this stedy.
+Parbei pats: taking nome of the modications investigated m this stidy.

Table 3 Country-specific ORs (95% Cls) of antihyperiensive use related
to aircraft noise per 10 dB

Medication group  MNoise source Country DR (95% CI) N
Antihypertensives  Laoq s Aircraft UK 135 (1.13 to 1.60) 584
Gemamy 1.08 (085 to 1.23) 969
Metherdands 1.12 (091 to 1.39) B71
Sweden 0.B9 (0.76 to 1.04) 991
Greece 1.09 (089 to 1.34) 615
Italy 0.82 (07110 0.96) 612
Lesges Aircraft LK 1.34 {1.14 1o 1.57) 5E4
Gemany 1.05 (093 to 1.19) 969
Metherands 1.18 (102 to 1.3B) B71
Sweden 1.05 (091 1o 1.22) 990
Greece 1.03 (0.B3 to 1.28) 615
Itahy 0.85 (0.73 to 1.00) 612

The- hierarchrical strucivre of each logistic regresson model assumed a random intercept
that accounts for differences in the use of medication betwoen countries and a random
slope to account for differences between countries in the effect of aircraft nodse on
medication wse, and adjustmen was made for age, sex, BMI, alcohol intske, education,
exercise and smoking slatus.

For sach of the aircraft noise moddls (Laseres and Lugs), adjustment was made for
exposure to road traffic noise (L, 2a.).



Tahle 4 ORs (95% Cls) of medication use related to aircraft and road

traffic noise per 10 dB

Medication group Moise source DR (95% CI) N
Antitypertensives Loeqzés Fload traffic 008 (0BS 1o 1.08) 4642
Antacids | g 10 Mireraft 101 (083t 1.15) 4642
Loigen Aircraft 1.10 (0.96 to 1.25) 4641
Lteq 245, Road traffic 1.16 (0.99 o 1.36) 4642
Ariolytics or hypnotics  Lagq 1 Aircraft 1.4 (08710 1.38) 4642
Lrign Aircraft 110 (0.93 to 1.31) 4641
Lasqzes Road traffic 1171 (09210 1.34) 4642
Andolytics | g s Aireraft 176 (1.04w 1.57) 4642
Lrign Aircraft 127 (1.01 to 1.53) 4641
Lasqzes Road traffic 106 (0.B4t0 1.33) 4642
Hy pnotics | ey 182 Aireraft 096 (07610 1.22) 4642
Lriges Aircraft 0.90 (0.70 to 1.14) 4641
Lasq 245 Road traffic 1.26 (0.96 10 1.71) 4642
Antidepressants L psq 16 Aircraft 107 (0901t 1.26) 4642
Lriges Aircraft 0.96 (0.B1 to 1.13) 4641
Lasq 245 Road traffic 0.97 (0.78 to 1.21) 4642
Antasthmatics L psq 16 Aircraft 105 (0901t 1.23) 4642
Lriges Aircraft 1.03 (D.BB to 1.21) 4641
Lasq 24 Road traffic 1.01 (D.B2 to 1.24) 4642

The higrarchical stnecture of each logistic regression model assumed a random intercept

acoounting Tor differences in the use of medication between cowntries and adjustment was
made for age, sex. BMI deohod intake, education, exercise and smoking status.

For sach of the aircraft nodse models (Lasy res and Lugyq), adustment was made for
expesute to road trafic noise [Lyoze.); and for the road trafiic noise modals, adjestment
wizs made for exposure o sircraft noise (Laggzesl.

Table 5 0ORs (35% Cls) for the association between annoyance due fo
aircraft noise (day and night) and medication use

Medication group

Annoyance OR (95% Cl) N

Antihypertensives Annoyed by aircraft noise in day 1.34 (1.15 to 1.56) 4646
Annoyed by aircraft noise at night 1.34 (1.12 to 1.60) 4644
Antacids Annoyed by aircraft noise in day 1.08 (0.B3 to 1.40) 4646

Annoyed by aircraft noise at night 1.16 (0.86 to 1.55) 4644
Ancdolytics or hypnotics Annoyed by aircraft noise in day  1.74 (1.30 to 2.34) 4646
Annoyed by aircraft noise at night 1.70 (1.22 to 2.36) 4644

Arodioly tics Annoyed by aircraft noise in day 1.79 (1.24 to 2.59) 4646
Annoyed by aircraft noise at night 1.74 (1.16 to 2.61) 4644
Hypnotics Annoyed by aircraft noise in day  1.47 (0.94 to 2.29) 4646
Annoyed by aircraft noise at night 1.40 (0.B2 to 2.38) 4644
Antidepressants Annoyed by aircraft noise in day 1.59 (1.16 to 2.18) 4646
Annoyed by aircraft noise at mght 1.00 (0.67 to 1.50) 4644
Antasthmatics Annoyed by aircraft noise in day  1.10 (0.B0 to 1.48) 4646

Annoyed by aircraft noise at might 1.39 (0.99 to 1.95) 4644

The hierarchical structure of each logistic regression model assumed a random intercept
that accounts for differences in the use of medication between countries and adjestment
was made for age, sex, BMI, aleohol intake, education, exgrcise and smoking status.




