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Effects of Short-term Patch Application on Pulmonary Function and
Blood Content
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Abstract This study aimed to examine the effect of a nicotine patch application on blood composition
and pulmonary function (PF). With this objective, 28 male students in their 20s were categorized into
four groups: non-smoking (NS), keep-smoking (KS), stop-smoking (SS), and nicotine-patch (NP) groups.
Tests were conducted before and after the ten-day short-term treatment. The data were analyzed as
paired t-tests for comparison of the before and after treatment. Forced Vital Capacity (FVC) decreased
significantly in the KS group (p<0.05) and increased in the SS and NP groups. Forced Expiratory Volume
in one second (FEV1) increased in the NP group. Triglycerides increased in the KS group and decreased
in the SS and NP groups. HDL-cholesterol decreased in the KS group and increased in the NP group (p
{0.05). The atherogenic index decreased in the NP group (p{0.05). Before treatment, the average count
of red blood cells (RBCs), white blood cells (WBCs), platelets, and hemoglobin was lower in the smoking
group (KS, SS, NP) than in the NS group. However, there were no differences between the groups before
and after treatment. The results suggest that the nicotine patch application to help quit smoking has

positive effects on quitting smoking as it improves pulmonary function and blood lipid concentrations.

Keywords : Lipids, Nicotine Patch, Pulmonary Function Test, Smoking, Smoking Cessation

*Corresponding Author : Bun-Kyung Cho(Kyungwoon Univ.)
email: €k991012@hanmail.net

Received March 15, 2021 Revised April 19, 2021
Accepted July 2, 2021 Published July 31, 2021

235



AR &85 =R A A22d Al7E, 2021

1. M2

1.1 @79 HRd
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=7toleH1]. JE= AmEH dd2 30.5%%2 OECD
g FolA Al AR w2 A0 UERY ARl
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GHiA7] &oll= 2F 4,0009] 71A]19] FehEdo] £
otH, o8 FED FolA= YZH(nicotine), B2
(tar), BABIEA(CO) Tol A AgAolcH2]. FHl
o o= UHE2 nfeko 2 HRH s|22lojut I71lut
HEE 354 7R ZA0E d8fA glom, YIRgE
L7t 225 290 Aufisks A= YewtHS]. ot
A 29 452 a9 5 &4 9 2
Ao AAaAZIEA ] Jorg AF UIH HXA|
= BHlE Aok 39E & 4 Sle Hdsta &t
ARl wrgoz deA rHe]l. Yxd BxA F syl
‘Y& mX|(nicotine patches)'& F&-go] 21 1
£ 5ol YRds 358 5= Atk &, A%Hos Ui
gl Zgo] o]FojXiti= Aoz Qlste] g A=
om, g &S Agsh=t ARHQ 208 Hiy
ATH7I.

SHAIRE F9 B = st A Yi
2o gt S A7 vlEe Aotk YZHEA
AT 25658 2 AdWsel HA=
[8,91= ANOH YT HA] AT EH
ZARRE A it mEhA YA "X 9] Fabo] &
A 9 AT Aol ol FE HIXEA
ofE7] 95t A+t "agh ol

2. TME U HiH

2.1 Sy

A5 At 7] Ay F AEH
olsfistal At FolE It 20t FEAS e E
20209 49 129U%5E 49 19970 221 HEXANE
B0l SARF VI 2 SRS ARk AT
BAE A7otitHTable 1). SARTF HEXARE HIY
07 ZAFY H|ZAZNS, none smoking, HF)2
2 FEH SATL A FATHKS, keep smoking),
FAL(SS, stop smoking), ZWA|ZHNP,
patch)0 & Uiro] & 47]9] Fo = A5t Foj3]
WAL mEAG0] Sl 192 2204 AL AIHS
o, jAFS AAAA] A 517 B¢ A E B B
£ sto] EHHo| gl AL gRlstal Aol Frofsialrt.
109 717 & HApol Fofohx] g2 & ad+ 9
2| FolA FHol Aozt A= A A4 A9
AR B2 4 AL G Power 3.1 version [10] &
0]85to pair t-testgE 7|20 E FoFFE ¢ & .05,
power = .80, effect size:= .80 2.2 AA3}lo] A=H
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Initial Treatment | Final

1. None smoking for 10 days | 1. None smoking
2. Keep smoking 2. Keep smoking
3. Stop smoking 3. Stop smoking
4. Nicotine patch 4. Nicotine patch

WBC and RBC levels
Hb and Platelet levels
TG and HDL-C levels

FVC and FEV, levels
SPO, and Al levels

o

nicotine

Survey

-Smoking state
-Smoking period
-Smoking volume

Fig. 1. Framework of this study.
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Table 1. General Characteristics of Participants

Smoking period Smoked cigarettes

Characteristics (year) per day
NS]) _ _
KS 357 8.6~13.1
SS 3.3 7.7~12.1
NP 4.2 7.3~11.7

1) NS, none smoking: KS, keep smoking: SS, stop smoking: NP,
nicotine patch.
2) Value is mean.

Table 2. Changes in WBC and RBC levels due to
treatment for 10 days

WBC RBC
Initial Final Gain” Initial Final  Gain
Ns?  6.9+137 65+1.9 -04” 54403 52403 -0.2
KS 6.0+1.6 58+1.1 -0.2 53405 51206 -0.1
SS 56+1.1 6.1£1.6 0.5 5.2+0.4 5.1+£03 -0.1
NP 6.4+£09 6.7+1.6 03 55203 53403 -0.2

1) Final-Initial.

2) NS, none smoking: KS, keep smoking: SS, stop smoking: NP,
nicotine patch.

3) Value is mean * SD; WBC unit: x 10°/xL; RBC unit: x 10°/4L.

4) p value is non significance level by pair t-test.

Table 3. Changes in Hemoglobin and Platelet levels
due to treatment for 10 days

Hb PLT

Initial Final  Gain” Initial Final Gain
NS? 164+0.8° 157408 -0.7* 252744557 248.1+47.2 -4.6
KS 16.0+1.2 156413 -0.4 2853+46.9 299.8+49.7 14.5
SS  15.8+1.3 154412 -0.4 230.1%18.7 2363+27.0 6.1
NP 16.7+0.7 16.0£0.8 -0.7* 221.7445.1 2282+453.0 6.5
1) Final-Initial.

2) NS, none smoking; KS, keep smoking; SS, stop smoking; NP,

nicotine patch.

3) Value is mean + SD; Hb unit: g/dl; PLT unit: x10°/xL.

* p value less than 0.05 is significance level by pair t-test.

BAAE Table 3014 B ok o] 1091+ 4|
% 479 ZolH BE 745 BYoR, FERENIT
A ZNP)NA Fof3t 74S Uehfsitkpd.05). Hh
29l &'_/l\_ﬂf,\—L A% A HYoL}, ABKS, SS,
NP)S| AR 45 £7HE u0] Selgt Aol
RERP,

3.2 MBS ZAt

ZARA(Triglyceride)?] 10€7F XA A& HAF A
= Fig. 23 At ti2, 297 9 fAFE2 44s
HYPou, ZAHS)2 43.5 %(81.6 vs 117.1 mg/dl)
7t o |93t Aol & HEFHUTHC.05). 1LUE
Azl S AEEHDL-C)9] 1093t Xiﬂ A% A
A A= Fig. 3°ﬂ/‘1 B vel Aok gy, 397 2
PR F7HE B0, FAHSS)2 7“\3 e
At E5 EHZH—_"OHH 9.0 %(53.2 vs 58.0 mg/dD) &
7Fetlom foJ5k ZolE el ATHp<.05).

KS sS NP

o wenel

Fig. 2. Changes in Triglyceride levels due to
treatment for 10 days.
NS, none smoking: KS, keep smoking: SS, stop
smoking; NP, nicotine patch. Value is mean + SD. * p
value less than 0.05 is significance level by pair t-test.

593
Ks
|

Fig. 3. Changes in High density lipoprotein-cholesterol
(HDL-C) levels due to treatment for 10 days.
NS, none smoking: KS, keep smoking; SS, stop smoking;
NP, nicotine patch. Value is mean + SD. * p value less
than 0.05 is significance level by pair t-test.

High density lipoprotein(HDL) levels (mg/dl)
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A HEZHFVC(%), forced vital capacity) ¥ 1
27F =B STIRHFEVI(%), forced expiratory volume
in one second) 9 10€9%7F AA| AT AHAL Zik=
Table 43 2t} FVC(%)+= BT FATolA A
Hom ZAFofA 7.6 %(98.3 vs 90.8) 2 &
AAE Holw {3t AolE HATHpC.05). STt
PAFELE AT F7HE HolH 22 FAIE YeESlth
FEVi(%)= %ﬂ*""/ﬂ 7V 22 S7HE BEglon 1
AT 07 =2 F7ME UErth

=
T s

Table 4. Changes in FVC and FEV1 due to treatment

for 10 days
FvC? FEV,
Initial Final Gain”  Initial Final ~ Gain
NS 95.8+15.0° 92.1£12.6 -3.6 90.8£15.8 91.5+12.2 0.8
KS 98.3+6.7 90.8483 -7.5* 95.3+11.4 95.5+10.3 0.3
SS  98.3+9.3 99.8£10.5 1.5 104.5+11.7 1052127 0.7
NP 93.2+17.8 95.4+17.4 2.2 86.7+17.7 88.5+10.5 1.8

1) Final-Initial.

2) FVC, forced vital capacity; FEV;, forced expiratory volume in
one second.

3) Value is mean * SD: unit: % Predicted value.

* p value less than 0.05 is significance level by pair t-test.

S=0H7
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3.4 AMATSIE QU SHK|4 At

ARAESIE(SPO,) E BHASAIADS] 10€7E A
A% A} A3R= Table 59 2t AtAESIEE A
A g zZolA 7 A YRGS H(98.4 %), A

Wi

|

A

5 SAZoIA] g A UeRarho7.8 %), dhEZelA
A GaE BS0m fole ol el 05)
SUATAANE HA A W2 71 A vt

Table 5. Changes in SPO2 and Atherogenic index
levels due to treatment for 10 days

SPO, AY
Initial Final Gain”  Initial Final Gain
NS? 98.4+0.70 96.8+1.1 -1.7* 1.74#0.6 1.4#0.4 -031
KS 97.941.2 945+103 -3.4 1.8+1.0 1.6+0.8 -0.15
SS  973+1.0 97.0+1.4 -03 13+03 13403 -0.04
NP 97.8+#1.0 97.840.8 0.0 2.2+0.8 1.8+0.6 -0.47*

1) Final-Initial.

2) NS, none smoking; KS, keep smoking; SS, stop smoking; NP,
nicotine patch.

3) Value is mean * SD; unit: %.

4) AL (Total cholesterol-HDL cholesterol) / HDL cholesterol.

* p value less than 0.05 is significance level by pair t-test.
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