SIRAIAEIABIE(X|, M|312 R45(2021) ISSN 2384-132X(Print) ISSN 2289-0564(0Online) Original Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(4): 367-377
https://doi.org/10.15269/JKSOEH.2021.31.4.367

M271(2012-2014) ZOISIAE A 7| XA} KI22 S5t 2L LA EHA| 7|AL9]
ASEA QT B HUSIY Hajof hE G M4 IS 2850
7]’

MRSt QHMEIR XfErAolstat

Assessing Hematological Change Associated with Cardiovascular Disease Risk
among Korean Taxi Drivers Using Data from the Second (2012-2014) Korean
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ABSTRACT

Objectives: Taxi drivers are exposed to various hazards, such as long periods of sedentary work and
traffic-related air pollutants. However, studies on the health effects among taxi drivers in South Korea are
insufficient.

Methods: To assess subclinical hematologic change related to cardiovascular disease among male taxi drivers,
we analyzed data from the second Korean National Environmental Health Survey. Fifty—nine taxi drivers and
1,912 controls were included in the analysis. Propensity score matching was performed to adjust for age, body
mass index, and urinary cotinine. A total of 295 subjects were matched with 59 taxi drivers. Leukocyte count,
platelet count, hematocrit, triglyceride, total cholesterol, HDL cholesterol land total IgE of the taxi drivers were
compared with the control groups.

Results: Taxi drivers showed significantly elevated blood leukocytes and platelets. Serum total IgE was
significantly reduced in taxi drivers. However, blood leukocytes, platelets, and serum total IgE were not
significantly correlated with work period among taxi drivers.

Conclusions: Regarding the change of the blood leukocyte count, platelet count, and serum total IgE, taxi driving
has the possibility to be associated with peripheral inflammation, humoral immunity and cardiovascular risk.
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Total participants in the second KoNEHS (N = 6.478)

- Female subjects (N = 3.704)

4

Male participants (N = 2.774)

Subjects with missing values (N = 84)

! !

Taxi drivers (N = 59) Controls (N =2.631)

Professional driver other than taxi (N =117)

!

Controls (N =2.513)

Subjects without occupation (N = 602)

!

Controls (N =1.912)

!

Propensity score
matched controls

(N =295)

Figure 1. Flow chart of subject inclusion and exclusion criteria

Table 1. Characteristics and hematologic features of taxi drivers and propensity score matched controls

Matched general population Taxi drivers P value”
(N = 295) (N = 59)

Age (years) 585 + 85" 53.6 + 8.7 0.95
Height (cm) 1674 £ 5.8 1676 £ 5.9 0.80
Weight (kg) 69.9 £ 8.9 69.4 £ 84 0.67
Body mass index (kg/m?) 249 + 2.7 247 + 25 0.50
Total cholesterol (mg/dL) 184.9 + 34.1 189.2 + 39.5 0.39
Triglyceride (mg/dL) 2095 + 1515 1989 + 112.0 0.54
HDL cholesterol (mg/dL) 499 + 124 490 * 144 0.62
Serum total IgE (IU/mL) 368.5 + 928.3 216.0 £ 284.6 (0.05
Leukocyte count (10%/uL) 70+ 18 7620 { 0.05
Hematocrit (%) 442 + 3.9 446 + 3.0 0.35
Platelet count (10%/ul) 250.5 + 59.8 276.3 + 78.6 { 0.05
Urinary cotinine (ug/g creatinine) 3.8 [1.1; 871.2]F 3.2 [0.9; 926.2] 0.55

“N: Number of samples

" P values were calculated by independent test except urinary cotinine. P value for urinary cotinine was calculated by
Mann-Whitney test due to violation of normality; P value <0.0001 for Shapiro-Wilk normality test.

T Mean * Standard deviation
T Median [25 percentile; 75 percentile]
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AFES S T a2 AL T oR
&3 A0 S bt 4= AeH, &
A

N

S4holgol 8078(27.1%), AlEHe] 257(8.5%), 5
24 179(5.8%) 5 BAtEo] vlad 2 vl A

www.kiha.kr

AT AR 127(4.1%), TR 14T, BE
A@A TR 1394A4%) 5 AHA D ARHE 3
=gl ek 4FES MHS S 45E )
3 EAA 2] Oute B4 9 Foet A
T Table 190 AX= o] QIck. JFES W3
Foigol A, AUPAS, 2% TeEdodE

KI5t Zol7t glgick. B4 714 TFNN BF @

il

=
= f

ﬁo
2
=

1o
4>
1= F{J o

1o ok

Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(4): 367-377



H271(2012-2014) ZRIGARA J|ZEA (22 L2 ZLH A A 7JA1Q] MR QEE R sk M0l 3 O MarmS miElg g2st 371
Table 2. Propensity Score Matching and Covariate Balance
Means Means Standardized ~ Variance ~ eCDF”
(taxi drivers)  (controls) mean differences  ratio” Mean eCDF Max
Distance 0.04 0.03 0.72 0.71 0.22 0.41
Al data Body mass index (kg/m?)  24.66 24.74 -0.03 0.62 0.05 0.10
Age (years) 58.56 47.93 1.23 0.36 0.16 0.40
In (cotinine (ug/g)) 2.72 3.06 -0.09 1.03 0.03 0.11
Distance 0.04 0.04 0.00 1.01 0.00 0.03
Body mass index (kg/m?)  24.66 24.92 -0.10 0.86 0.04 0.13
Matched data
Age (years) 53.56 58.48 0.01 1.04 0.01 0.05
In (cotinine (ug/g)) 2.72 2.89 -0.05 1.06 0.03 0.09

" Variance ratio close to one indicate good balance.
" eCDF: empirical cumulative density function. Values close to zero indicate good balance.

Distribution of Propensity Scores

Unmatched Treated Units

Matched Treated Units

0° [
°°oo 3)80%00@0 o %o ©

Matched Control Units

B B e

Unmatched Control Units

T T T T
0.00 0.05 0.10 0.15

Propensity Score

Figure 2. The distriution of propensity score before and after 1:5 propensity score matching

YL £ 76 + 20 x 10° /pl, BlEZFoAE 7.0 A A+ &4 HMESHA A= & 79 /o't Apo]
£ 18 x 100 /ul2 BAHOR ol Aok ot & gieick

(p€0.05). EZL, EA] 7|AL oA BF A 57t A iAol A5o] W4 9] ¥sk= Table 29
2763 + 786 x 10° /uL, HlIEZOIAE 250.0 + AASIAH. AFHS iy AF WAASS ERlsk= AR
59.8 x 10° /uLo& ©A] 7]A} ZojlA] BAFcg Qols) Ql Variance ratio®} empirical cumulative density

Al B9 Hp0.05). BH & IgBE HA] 7|AF IEONA functions(eCDF) Z}zZF 0.71°14 1.01&, 0.22°0A
2160 + 2846 IU/mLE H]ﬂ% 3685 + 9283  0.000% /4L Hglon =5 AWFARe} Ao

[U/mLe]l B8 folotA @2 d3E EAHp<0.05). itk A#7t /WA= BFES

19 8% 344, & S9LEHE, HDL Ed4HE  Figure 2914 ER1E 4 Sl
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Table 3. Blood leukocyte, platelet, serum total IgE by work period among Korean taxi drivers

1st quartile 2nd quartile 3rd quartile 4th quartile
Work period (months) (0-75) (76-204) (205-300) > 300 P value"
N=15 N=15 N=17 N=12
Leukocyte count 8.2 7.3 7.2 6.4 088
(10° /ub) 6.1; 8.6]" [6.2; 8.8] [6.3; 8.7] [5.9; 8.3] :
Platelet count 270.0 283.0 2155 192.3 0.66
(10%/uL) [225.0; 341.0] [250.0; 318.0] [266.0; 325.5] [254.0; 276.8] :
123 54.3 54.3 50.8
Serum total IgE (IU/mL) (54 o-"519 g] [148.0; 4059]  [1480; 4059] [104.2; 4705 040
P values were calculated by Kruskal-Wallis test
" Median [25 percentile; 75 percentile]
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5, Ba% 0F @ F IgEol tial] #HA] 714} o Wol A At Ay 35 AdFoM= £ H & 222
A 2RI BAS B stck gale) 2 3 AT AnE A5 gast Al
HAYS AROE Uio] Y| 20% BEslglon ] A7) 4] 7S] A AA X9 pelE o

BT IR Aolg HQl BE WAT, Baw 4
2% [gE/l 284 42 Kol A=A Bk 5
At 2RAEe) ARYSL 27 75709, 20470,
3007kLelgion, S jRoR BR ZoA A 9
A AAL 53] B F7k9] OJ7F Aol HolX] ¢k
¥tHTable 3).

gk

=
I_

2t

ro

o gt
12
_|Oll
o

moh 4> R o

fo

ol
ol
2, _|>4

il
0

(il
£ e
Lmﬁlzlﬂ
oy =

N
z T flo
w)

A

o= 9? 2553 9] = EM
SALOIAEE B Lol A Z

AR R AAAER] EE é%’ !
g = 2Este] A 1719 1S FH3E A=o|t
20149 7= 194] o4 Q1+ oF 3900%%ﬂ % 6,479
go] &2 FZEoH, dig HEA HAIAE A

=
E

www.kiha.kr

T= t HaEo] glom 2 HETA ™A
23& o] 7]&skal dek(Kurosaka et al., 2000;
Chen et al., 2005; Nasri & Moazenzadeh, 2010;
Rahimpour et al.,, 2016; Rezaei Hachesu et al.,
2017). & A4 Aol "A] 7|AE2 Bl H
o AEIA HEJA F LdxoA 9 EF AT F
291 G5 WA 0 Ay 7} vl Hlﬁﬁ 094
u|sHA =34t o= 71+°ﬂ By djgtol A $=345 g
A7t BA] 714 A YollA Bt A7t 4 Azt

ZojdeE dF W, A 4 I 84 HE
80| Z7Fol= A3 Chen et al, 2005 HQl A}

AR Afoltt, 27 24 HARF globA L5

\_

_;

Ew, o]=igt 4] 2] Al7to] ZAojX|H ofg] Al &
Aot FFHkeS 4o 7MsAo] AUtHleon- Latre

et al, 2014). AT Tz oA F S5 59
718& "@Eoet HdRt 454 ARlEZRRIS &Rt
o] 9kFranco et al., 2015). v]=9] ZHA7}Y
FRARE 243 A+olA F5EY AA 50l 4
o] 7HAael ggfo] kil HiE o] glow, 4 &5
Azt W 4=0}0] QF9] AT IA L B Hf Qlrt
(Willis et al., 2018). ®1A] 7|AFE0] AF EAGAT AHA
7o) FA] = Zalatn ]g Qe TxFA U H=
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BT 1) clerst AEAR Qg FfelEolule] Aol

Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(4): 367-377



H271(2012-2014) ZUBALA 7|2 XAt K22 &2 2L LA EHA| T|ALQ] A&

By v} Qlom(Bellet et al, 1969; Evans &
Carrére, 1991), 7H|Eotl2 EF W19 A
(Benschop et al., 1996)7 % Ao =Z9] o]
(Ince et al., 2018)2 EXIgtttal g A Ut &HA] 7]
AFEZ Al Bt S 43R0 AEH A LEEEE
(Belki¢ et al., 1994) o]=|gt AEFATE U¥E Q13
ko] WES 4 Ay B Zjoof| 7]ofstlS Alo]
ok AEHA dg o] glo] S S A
9 Zgo] FFZ A= 8T IXE, WEA= 1
AA 2 oFet A88A AP JAS(Farhangi et al.,
2013)3 Aol B8 A lom T AFH A=
B3 1 AAZAE YIAAAE AAHk It Sabatine
et al., 2002; Haim et al., 2004). @439 =7} FEst
gz ZSE A4 o7 tE AETA AFAA
(Sloan et al., 2015) 9 A4 Aol =
(Vinholt et al., 2016)9} 9HAES Hol= A7 H Y
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QA2 71& o5t A=A "A| 7|A] Ad8aA d
o oigt YF=7t ASd= A(BJovanovié et al.,
1998; Hannerz & Tiichsen, 2001; Bigert et al., 2003)
< FisiF= dytoltt, E3F & Ao = HEE
Ql AEH AEA AFUAR] EF A& (Mortensen
& Nordestgaard, 2020)FA52 95, H|9, &9
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AT FHA| AEHAE ZIRE of A1FTHE, At
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3t AEEO digt 7HE0] 71 ERE0A A=

A AEE 5ol digh 714 2 A= A9] IRk
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2019; Lim et al., 2021), 7|29 &2 3¢ &
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2t 2= O Lk(Salvi, 2007; Rage et al., 2009),
2 AFoA= oleks ARtE A Bk A §
AtollA AlES FHlsks AEFA AglA @
cortisol®] A5} 1gEQ] 7447l B E v} Qict ot
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e A9 [gEY F5el Fasgnty HuHs)
LA AR 2 JraTol gL A

LE5o] QtkBelkié et al., 1994). o]&st AEHA
7F BA] 7MY 45 $F0] AlAHIA M E YFS
x84 & IgEY ¥sks FE8E 7HsAdol Sl
I3y " 7S ZERE AdYow S 95t
= Jdox9 EH F 1gEQ] ®igto] s E gt 3kA
A+ Atz 37| ofE e, 25 243} IgES] BA 9
A= F7HQ 714 A7 B8 Aotk E
%A IgE T3 JAIAAlo] gt =32 AUATHLippi et
al., 2014), 1980, 90|Ath+E 2000dt] FRE7}A] of
TE Aol AEF s AdHA A ¥y 2 5
Tkl ko] AHAZE HEuEal IoKCriqui et
al., 1987; Langer et al., 1996; Min & Min, 2019).
ot AdF Ao @3 IgEe] Aol 5184 A
o PREE 358 ASAXIteE Hix 3o
(Magen et al., 2015) IgEe} AE¥A 2 TP &
Aell gt 7133 Qlab/gol dishA= HestA B A
UA] Gt B AFoAE EF Ighe gA] 7|AREolA
A R AIE HRl Apo|7t AEHA Ae Ay
AFEe} ATAYS 7HA=A0 gk BEdt AE2 Y
g 4 gloy 7|dekd A+ 9 HH AF=S S9
F5 A9s) & 7HI7F Sl FEolth

2 AoM= "HA 714 29 EF WE, AT
9 F3 IgE= "A| 7JAFEA 258 7 /2
Aol Tt ol=E dF E AEHA H
THE NS HoP) vHdH o g R H Hilo|7|H

= HA| & 55 PotaA YAct= 54 Wt
A 7Fsde AARITE T1Eu "] ZIAL ek ofA
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Appendix A. Characteristics and hematologic features of study subjects

General population except drivers Taxi drivers P value™
(N =1,912) (N = 59)
Age (years) 479 + 1447 £8.6 + 8.7 < 0.0001
Work period for taxi drivers (months) - 201.8 + 128.6 -
Height (cm) 169.8 £ 6.4 1676 + 5.9 { 0.05
Weight (kg) 714 £ 111 694 + 84 0.07
Body mass index (kg/m? 247 + 3.2 247 £ 25 0.81
Serum total IgE (IU/mL) 2955 + 6224 216.0 £ 284.6 (0.05
Total cholesterol (mg/dL) 184.6 + 34.7 189.2 + 395 0.32
Triglyceride (mg/dL) 203.3 + 160.6 198.9 £ 112.0 0.77
HDL cholesterol (mg/dL) 50.8 £ 12.1 400 = 144 0.34
Leukocyte count (10° /ul) 72+18 76 %20 0.06
Hematocrit (%) 450 t 34 446 + 30 0.37
Platelet count (10° /uL) 258.2 + 61.7 276.3 + 78.6 0.08
Urinary cotinine (ug/g creatinine) 45 [1.0; 943.3]* 3.2 [0.9; 926.2] 0.54

" P values were calculated by independent test except urinary cotinine. P value for urinary cotinine was calculated by
Mann-Whitney test.

" Mean + Standard deviation

T Median [25 percentile; 75 percentile]
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