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Cohort Study for the Effect of Chronic Noise Exposure on Blood Pressure among Male Workers

Ji Ho Lee, Tae Joon Cha”, Jang-Rak Kim?, Weechang Kang”, Seung Rim Yaang”, Choong Ryeol Lee, Cheol In Yoo

Objective ; Whether exposure to chronic noise induces an Results ; After controlling possible confoundens, such as
increase in blood pressure, or the development of hypertension,  baseline age, smoking, alcohol intake, exercise, family history of
has not been established. A cohort study was performed to identify  hypertension, systolic(SBP) or diastolic blood pressure(DBP) and
the effects of chronic noise exposure on blood pressure. changes in BMI (body mass index), the pooled mean for the

Methods : 530 males working at a metal manufacturing factory  systolic blood pressures, over the duration of the study period,
in Busan, Korea were enrolled for the study. They were monitored  were 3.8mmHg, 2.0mmHg and 1.7mmHg higher in NLC-IV, NLC-
for 9 consecutive years, from 1991 to 1999, with an annual health il NLC-H groups, respectively, than in the NLC-1 group. There
check-up. The subjects were divided into 4 groups, which were  were no significant differences in the diastolic blood pressures
determines by noise level categories(NLC) according 1o noise  between the groups.
intensity ; NLC-I: office workers, exposed to noise a level below Congclusion : This study suggests that chronic noise exposure
60dB(A); NLC-1I: field technical supporters or supervisors, increases systolic blood pressure independently, among male
frequently exposed to workplace noise, wearing no hearing  workers.
protection device; NLC-lil; workers, exposed to workplace noise
below 85 dB(A), wearing ear plugs or muffs; NLC-IV: workers, Korean J Prev Med 2002;35(3):205-213
exposed to workplace noise over 85 dB(A), wearing both ear plugs
and muffs.

~
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Table 1. Baseline characteristics of the study subjects according to noise level

category(NLC)

- NLC-IT NLCIII  NLCIV Total  p value*
Characteristics NLCT - 0155)  (0=75)  (m=167)  (@=133) (n=530)
Age,y 272466 267469 261+69 230460 256+6.7 0000
Career, y 44+48  52+42 56146 39444  4T7+46 0007
Alcohol intake, g/wk 5214542 4914528 494+579 415+388 482+518 0461
Cigarette smoker(%)  48(310)  35(467)  91(545)  78(56.8)  252(47.5) 0000
Regular exercise(%) 159.7) 12(16.0) 11(6.6) 9(6.8) 4789) 0084
Family history of

19(12. ; . { ; 814
hypertension(%) 9(12.3) 7(9.3) 17(10.2) 12(90)  55(104) 08
BMI, kg/m? 211226 214420 21.1+18 211-+19 212421 0856
SBP, mmHg 11594109 12144116 1198+11.5 1214+12.1 1194+11.7 0.000
DBP, mmHg 758482 784+89 770186 764+90 769+86 0.188

* P value was based on ANOVA or x*-test.

SBP indicates systolic blood pressure; DBP, diastolic blood pressure.

Values are means * standard deviation
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Figure 1. Mean systolic(SBP) and diastolic blood pressure(DBP) by noise level

category(NLC) over study period(1991-1999).

Table 2. Mean systolic blood pressure(SBP) and diastolic blood pressure(DBP)

by noise level category(NLC) over study period(1991-1999).

NLC-I -NLC-II NLC-II NLC-IV Total

(n=155) (n=75) (n=167) (n=133) (n=530) p
Baseline
SBP 1159+109 1214+116 1198+115 1214+12.1 1193+11.7 <0000t
DBP 758+82 784189 770+86 764490 76.7+86 0.188
Year 2
SBP 1162115 11844119 11764102 1205+113 1181+112 00149
DBP 763%90 77.1+89 765+80 76.6+8.1 76.5+84 0921
Year 3
SBP 1188+10.1 117.8+108 120.1£9.1 12124109 1200+102 0.069
DBP 778+8.5 759492 786+80 775+84 T7.7+84 0.148
Year 4
SBP 11924122 12024107 1212499 12244118 1208+11.2 0.107
DBP 77.1£96 76.5+9.1 770485 765+8.1 768188 0927
Year §
SBP 1183+115 1212+116 1203+113 1218+11.1 1202+114 00567
DBP 773194 756+79 763+90 76.1+£7.7 764187 0463
Year 6
SBP 1189+116 1226+112 1216+10.1 1227+119 1212+112 00167
DBP 78.1+98 7844101 775+102 7621497 775499 0.355
Year 7
SBP 1170+128 1183+112 1203+102 120.1+108 1190+113 0.038*
DBP 754+103 753+96 76.7+8.6 753+84 75.8+92 0470
Year 8
SBP 1166112 1177+113 1184111 1198+12.1 118.1+114 0.123
DBP 760+9.5 759+94 76.1£90 763+£92 76.1£92 0989
Year 9
SBP 118.1+136 121.7+11.8 12184120 12424112 1213+124 <0.000t"
DBP 779110 782+96 785+103 787495 783+£102 0926
* P value were based on ANOVA. Statistically significant(p<0.05) by Scheffe” s multiple
comparison; "NLC-I vs NLC-I, *NLC-I vs NLC-III, '"NLC-I vs NLC-TV.
Values are means + standard deviation
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Figure 2. Subsequent abdjusted systolic(SBP) and diastolic blood pressure(DBP)

by noise level category(NLC) from 1992 to 1999.

Table 3. Subsequent adjusted® mean systolic(SBP) and diastolic blood

pressure(DBP) by noise level category from 1992-1999

NLC-I

NLC-II

NLC-II

NLC-IvV

p**

(n=155) n=75) (n=167) (n=133)
Year 2
SBP 1180 1172 1175 1194 0331
DBP 76.6 762 76.3 769 0.889
Year 3
SBP 1200 117.1 1200 1204 0085
DBP 780 753 784 778 00391
Year 4 .
SBP 1204 119.1 1209 1220 0278
DBP 772 753 768 772 0445
Year 5
SBP 1192 120.1 1200 121.8 0235
DBP 775 74.7 760 770 0.089
Year 6
SBP 119.7 1216 121.2 1227 0.138
DBP 779 773 772 775 0.920
Year 7 :
SBP 1186 1172 1199 1193 0.273
DBP 759 744 764 756 0351
Year 8
SBP 1180 116.8 1180 119.2 0434
DBP 762 750 758 770 0.349
Year 9
SBP 1190 120.2 1214 124.5 00017
DBP 780 769 78.1 79.8 0.099

* Adjusted for baseline age, smoking, alcohol intake, exercise, family history of hypertension, SBP or
DBP, and changes in BMI(body mass index).
** P value were based on ANCOVA. Statistically significant(p<0.05) by Scheffe’ s multiple comparison:

YNLC-I vs NLC-IT, *NLC-I vs NLC-III, *NLC-I vs NLC-1V. .

mmHg, NLC-IVo) 4 1230 mmHg® mmHg, NLC-III= 2.0 mmHg, NLC-
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Figure 3. Adjusted population mean difference of systolic(SBP) and diastolic
blood pressure(DBP) between noise level category(NLC)-and other

categories.

*p<0.05 based on general linear mixed model.

Table 4. Adjusted population mean of subsequent systolic(SBP) and diastolic
blood pressure(DBP) pooled from 1992 to 1999

NLC-1 NLC-IT NLC-III NLC-IV

(n=155) (n=75) (n=167) (n=133)
SBP 119.2(1.1) 120.9(1.3) 1212(1.1) 123.0(1.2)"
DBP 77.7(0.9) 774(10) 78.0(0.9) 78.5(0.9)

Adjusted for baseline age, smoking, alcohol intake, exercise, family history of hypertension, and

BMI(body mass index).
Values are least squares means(standard error).

! Statistically significant(p<0.05) difference : compared with NLC-1 after Bonferroni adjustment. using

general linear mixed model.

Table 5. Baseline mean systolic(SBP) and diastolic blood préssure(DBP)
censored study subjects according to noise level category(NLC)

Characteristics NLC-I NLC-II NLC-II NLC-IV Total value*
(n=17) (n=13) (n=92) (n=72) (n=194) p

SBP, mmHg 1176193 121.1+£128 1214+108 1214+12.1 1206+105 0570

DBP, mmHg 776+93 805+76 748+89 764%£90 T65+85 0048

* P value was based on ANOVA
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B AHdAM HAE AAstglens AEHH AR K& S0 AT, BMDE d¥FH v FsrEd 9
2l =38 AT B Aee  AHSUAEE ALY A meb S viAE dEF G fEA 1
2R ¢ Yoy od FRAFHYA I FEo| BFsA YRR HAY  gaford #3iztz deA glvk[14]
H37H40 dBAS 283 B0lM 108 25k3eEe AYsH Ry oF 2 A7dAe AR ed=
T fAe AT Aol dde) ARG o £F YEEdoRle AAsE A 9o 4 A, 259, 28Y 7Y,
I 3% Andren 5 [38]9] G472 A SROEHN AkEIFE Y UA FFF FART AU B 1A &F
ol 7hestelet AZET) olAE FY = AYAY ZHE HYT £ Qon, 1 oRE EFNFE nefdinh A
& el steits 2 A5 7 QA FRAR] A2xE: T 49E X ZFAFY dHEE AT UF
o upet dkgo] A Yehe = glen, &S F2F skl glof AFsiAd  Aste] (1=0.803, p<0.0001) 4o A]
dutdoz ST dsfMe Ad Aol vk 239401 £ AN E  AFWE Tt EAslen, £42
&S BHYOTIAT, o] 7hed  agkEadd wet ZIEE AR B £37] ot dEiMe AERES
ATl it e whgo] M3 dof  AGHoz FH:A S oBR o2 F, AFAF, 7] FAF 439
WAL 4384E FEsI= dt 8l 7129 EAME o= A% HZsdd  AQZ, FF] Y dEixe ALF
Fogari & [912 AEUY(FE7I18E 1 & olvh 8o FHRSTE  AF, 9%, 35730 7% 43949
<140 mmHg, #37]4%4<90 mmHg) #4843 Z$ A7) A2 £35E . oJedd TIAANE 2T Fo = 85
9} 20-504] FAZEA} 4767 S e & AYERNN =2HE AFFEAN dB(A) oA =FHAY Z2AL
2 3 AT FE e oled  RETY FSEAE W go] HE2E & (NLC-IV)Y $57] ¢ gz
UAE ol gste] 27U w2 FYe  FagTee wd J47ld ded & (NLCDI H]8 A e ozn 4 &
UE SA 23 85 dBolF 4d0  SxEFEER o0 B £ O xS0 5EAH0R US ASAIE £
AR nEHUAE B9 A5 Bu AT dREAA =2HE &% J9E AT F AU (Figure 1,2).
et go, dNY Agedd o £ wd AdS BETE FAA A 2 dFdME 99T FHxAE F
&8P o o2 9 A4 WE FaAW] el AN 2RE  §f 253 B BEYE ooz
of AAFFAAM ke S04 o] AFkETEol AAd FBE =FH A DHRANANY BHE Dastuzt
TEAEY 3P FHEES 2R @ AoE Whzle YEU A A sgloh 2y o8] d7AEd sk
Aol e Ao Buge BEHE G FA F&oke B Al @ 2533 e BAE H4F 209

Fgel WEol AERAY 3L U8 SASuT717dB, AN BEASR o) Bedn FAF BHE nolHY

Aoz BRATY. U3-14dB AE O 2 FEEH U= 25¢ o4l Lest A4 o 6]}

£ Q7oA W £8uFWA AeT HTAT YT (41 & AT o]

248 NLCIVY 4% Asbls AYAE §  Azech g8, d7daaA A3

dolmz agicdol 4@ A¥BA  Ao] BeeFonE A% YRS W RIAF 2800 BF ART Ju
H9gol A A Jele) B9

7 A Y AA =2HE 25FF] AWIE & 1909 EAF A3 R0l Fo] flNd
< A¢E 249 9% vs Ae  FoE ALY NLCIIG FAAAY A 124%, 1AF0AM Aasogd
Ae® oddrt B3, 8Ho2 JF 28]y Wokd £ o] £RA &F 0Tl 278@12%)A L, ALgAA 1
SEdl =2HAE NLCIZ B9 b & W 5 v o)z Q&) el b 25229 oFo] 379(57.8%)0I Ut
2 Toll 3] B wol7h AE Rol2 2= 4] FoE JhsAel o Ty AYEAY WA AW BE
2ol digt +F A7t slER A & £k gov olg 22 FAE RS 2RAE UE 23E &2 5 Y
Zdn HEoz shz ArolA A ¢ gle 282 of HAM HeuEgo] &

2ekEo] B mAe 9% 3 HEH AT 2 5 A (421 7S wiAE = el =3 B
de7] fldE Aol =2de . AU A5 BEAS Astud ojg REAHA ARE YAT FAolE
T d3ke AHAoR HEsjojord 4 & ) uesford nHYY APade o] AU hdel i A8} FEEe
871 Sl 718 Aol e AL & 24§34 29, A%, GEAFAE 2 AdHNAD 19459 27|48 BA G
T s s £5xF A9 oF uivty, GYAAA, 284 2P £37] R 7] ifol &8 =
o ot AHELHEE xS o A A4AE Soln, dtHoz gk U4 A FPW NLC-IE AYstie
& Y AR AR o] T ol Z 2 wEAo] i, AFo] 71 Table 19] Z3e} wluwate] BES W &
(58,19-24]. T2t FHEAE 28 o et A S8 He tracking @ 9 Aol & WA XEHGTH (Table 5).
SARE AHT A agxdd g% A [22]0] YEhA Hul, AFFAF HBHOE A3kEE U2 EANSF
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