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The Patterns and Risk Factors of Smoking Relapse among People Successful in
Smoking Cessation at the Smoking Cessation Clinics of Public Health Centers

Kim, Yi Soon’ - Kim, Yun Hee?
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Purpose: The purpose of this study was to investigate the patterns of smoking relapse and to identify risk factors
related to smoking relapse among those successful in smoking cessation at the smoking cessation clinics of
public health centers. Methods: Data were collected from 1,705 six-month quitters and analyzed by the
Kaplan-Meier analysis and the Cox proportional hazard model. Results: The rate of smoking relapse was 38.2%
in 1 year, 44.4% in 2 years, and 47.8% in 5 years. The vast majority of relapse (62.3%) occurred within the first
six months after quitting. The risk factors related to smoking relapse were age (HR 1.964: 95% CI 1.545, to 2.497),
nicotine dependence (HR 1.293: 95% CI 1.087 to 1.539), problem drinking (HR 1.497: 95% Cl 1.116 to 2.008),
behavioral therapy type (HR 1.398: 95% CI 1.193 to 1.638), and nicotine replacement therapy type (HR 1.363:
95% CI 1.077 to 1.724). Conclusion: For reducing smoking relapse, it is necessary to develop a smoking relapse
prevention program for the first six months after quitting and to strengthen behavioral therapy in the course of

smoking cessations clinics.
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Figure 1. Pattern of smoking relapse over time
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Table 1. Characteristics of Study Population (N=1,705)
Total
Variables M=£SD
n (%)
General characteristics Gender
Male 1,550 (90.9)
Female 155 (9.1)
Age (year) 53.0t13.14
Occupation
Employed for wages 826 (48.4)
Self-employed 405 (23.8)
Not in labor force 474 (27.8)
Medical security
Health insurance 1,603 (94.0)
Medical aid 102 (6.0)
Smoking-related factors Age at starting smoking (year) 20.8+4.68
Total smoking duration (year) 30.4112.61
Current smoking (cigarettes/day) 19.9£9.71
Previous attempt at quitting
Yes 536 (31.4)
No 1,169 (68.6)
Nicotine dependence (scores) 4.9%+2.61
Problem drinking
Yes 83 (4.9)
No 1,622 (95.1)
Hypertension
Yes 396 (23.2)
No 1,309 (76.8)
DM
Yes 170 (10.0)
No 1,535 (90.0)
Cardiovascular disease
Yes 55 (3.2)
No 1,650 (96.8)
Smoking cessation intervention factors Behavioral therapy (BT) type 12.7%£4.03
Low-intensity BT 1,072 (52.9)
High-intensity BT 633 (37.1)
No. of face-to-face counseling (times) 5.7+2.73
No. of telephone counseling (times) 7.1£3.80
Nicotine replacement therapy (NRT) type 52.6£50.08
Non-NRT 305 (17.9)
Low-intensity NRT 915 (53.7)
High-intensity NRT 485 (28.4)
No. of nicotine patch (pieces) 24.1+15.92
No. of nicotine gum (pieces) 32.6£17.12
No. of nicotine candy (pieces) 38.1%£21,25
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Table 2. Hypertension Types by Hypertension 'Yes' or 'No'

(N=1,705)

Hypertension Hypertension

Hypertension Types 'Yes' (n=396) "No' (n=1,309)
n (%) n (%)

Normal 143 (36.1) 854 (65.2)
Prehypertension 113 (28.5) 308 (23.5)
stage 1 hypertension 87 (22.0) 108 (8.3)
Stage 2 hypertension 53 (13.4) 39 (3.0)
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Figure 2. Smoking relapse rate by comprehensive smoking
cessation intervention type
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Table 3. Differences of Smoking Relapse Rates by Characteristics of Study Population (N=715)
- ‘ Relapser 2-year +
Characteristics Categories %) wellpse ratet %) P
General characteristics
Gender Male 651 (91.0) 443 .982
Female 64 (9.0) 45.8
Age (year) <39 155 (21.7) 54.8 <.001
40~64 439 (61.4) 45.4
>065 121 (16.9) 33.2
Occupation Employed for wages 374 (52.3) 48.3 027
Self-employed 166 (23.2) 422
Not in labor force 175 (24.5) 39.2
Medical security Health insurance 680 (95.1) 44.8 228
Medical aid 35 (4.9) 37.4
Smoking-related factors
Age at starting smoking (year) <20 239 (33.4) 44.9 483
>20 476 (66.06) 44.1
Total smoking duration (year) <30 350 (49.0) 50.5 <.001
>30 365 (51.0) 39.8
Current smoking (cigarettes/day) <20 225 (31.5) 39.8 .036
>20 490 (68.5) 46.8
Previous attempt at quitting Yes 226 (31.6) 44.6 .889
No 489 (068.4) 44,3
Nicotine dependence (scores) Low (0~3) 229 (32.0) 38.2 .008
Mild (4~6) 301 (42.1) 47 4
High (7~10) 185 (25.9) 49.8
Problem drinking Yes 49 (6.9) 48.9 .007
No 0666 (93.1) 43.6
Hypertension Yes 162 (22.7) 45.1 484
No 553 (77.3) 421
DM Yes 64 (9.0) 44,9 .260
No 651 (91.0) 40.0
Cardiovascular disease Yes 15 (2.1) 26.7 .037
No 700 (97.9) 448

T2—year cumulative relapse rate; t p value based on the "log-rank" test,
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Table 3. Differences of Smoking Relapse Rates by Characteristics of Study Population (Continued) (N=715)
. : Relapser 2-year +
Characteristics Categories e ellpre cate ! (%) P

Smoking cessation intervention factors

Behavioral therapy (BT) type Low-intensity BT 486 (68.0) 47.8 <.001
High-intensity BT 229 (32.0) 38.5

No. of face-to-face counseling <5 351 (49.1) 48.0 012
(times) >6 364 (50.9) 41.3

No. of telephone counseling <7 450 (62.9) 45.8 .297
(times) >8 265 (37.1) 43.1

Nicotine replacement therapy Non-NRT 107 (15.0) 38.2 .003
(NRT) type Low-intensity NRT 506 (53.3) 447
High-intensity NRT 102 (31.7) 50.7

No. of nicotine patch (pieces) No use 153 (21.4) 30.3 .002
<24 305 (42.7) 45.6
>25 257 (35.9) 48.3

No. of nicotine gum (pieces) No use 387 (54.2) 40.9 .003
<33 224 (31.3) 47.3
>34 104 (14.5) 53.6

No. of nicotine candy (pieces)  No use 485 (67.8) 44.1 .906
<38 229 (23.8) 40.3
>39 61 (8.4) 44,5

Comprehensive smoking Non-NRT & high-intensity BT 48 (6.7) 37.9 .001
cessation intervention type Non-NRT & low-intensity BT 59 (8.3) 38.7
(NRT & BT) Low-intensity NRT & high-intensity BT 166 (23.2) 38.5
Low-intensity NRT & low-intensity BT 215 (30.1) 48.4
High-intensity NRT & high-intensity BT 150 (21.0) 459
High-intensity NRT & low-intenstiy BT 77 (10.7) 57.5

TZ—ycar cumulative relapse rate; t p value based on the "log-rank" test,

715 A2 FEdh= Ao FA& Zael AFA Akl a2 UYI-EET 5555 AFAEE FosHi
= % AdH = UEbstTh A 9113 e] 5 =2 e Frofgt ot
£ ATl o701 Y T AT A AF Al AAEE ¢ £ 2%t 32 #Fg A7 (Grandes, Cortada, Arrazola,
#deglow A, YIRER, ZASF, 52 F3  &laka, 2003) M= UAH oEmst AF A #aS
Zg]a YIHA ] F3 o] A=A Tt 2 ATt 22 A9E B 98T ol
ol AT-ollA B ARo] & ol Hlsto] o] vt Y- EEE ZHAaAXIt= Song, Lee$t An (2010)9]
2 oA FrofstAl AlFAEol = vEtstth. 71 A7 AT AHLE nYIAEH, FANFTES =ol7] Y3l At
(Levy, Romano, & Mumford, 2005)oA & Q1&lo] & FAA FAdAE FasHAN FA8T ARl e AF
T5 AFA Aol FrhaL Barstal §lo] E dA-Adte} Ao A9 Uzho|Eert Ao vt 5 dl e
AX|3TE. ol= AP o] T ol HlE| AP o] F& T 7hsAdo] mold 9o g FAdE AN EIEE 53]
A5 Z-E o] Bol F19] 50| 9= F-EF 0 =E =] = Zo] g6ttt
7] Wiz AFA 7hsAdel Erhal Als Ert. 5 9E e HH, AT e A4E AT Sl AR
YelAs didAtel tigh P94 & AL % 5 o FA48F F AF ALl B vetkEd, ol &9
o] A EAE el BEd sAFAEATE T U Eo| SFA9 Aol vl3FAke} vluLsto] Eape} ozt
5 ke A9} i=go] F g3t 2ot BFoflA] 26l o]} frefshAl Erhal Btk Choi (2007)
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Table 4. Risk Factors related to Smoking Relapse
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Variables Coefficient SE P Hazard ratio (95% CI)
Age (year)
<39 .675 122 <.001 1.964 (1.545~2.497)
40~64 .348 104 .001 1.416 (1.156~1.735)
>065 1
Nicotine dependence (scores)
Low (0~3) 257 .089 .004 1 (1.087~1.539)
Mild (4~6) .213 .101 .036 1.293 (1,014~1,508)
High (7~10) 1.237
Problem drinking
Yes 403 .150 .007 1.497 (1.116~2.008)
No 1
Behavioral therapy (BT) type
Low-intensity BT .335 .081 <.001 1.398 (1.193~1.638)
High-intensity BT 1
Nicotine replacement therapy (NRT) type
Non-NRT .074 (111 .506 1 (0.866~1.339)
Low-intensity NRT .310 120 .010 1.077 (1.077~1.724)
High-intensity NRT 1.363
ClI=confidence interval,
o A7ABE AANY. AL FANF T eFE A B PEielN FANTl O Ee Aoz Yeht Fo
o] 3tA] &= Aol vl F 13] o] sh= Ag-ollM AFA g elr & 7Hsd AT ey 23S 7 Esto]
7hs Aol =& A(Kim & Jeong, 2011)3 7Hetst of, A= 283 dart et whd, 2 Aol e AsPdd slee
gl A3 TPHE FAFAVORE 4714 FAG  AFAL 4917 Aol7h Ve sgked, F249
A7k BE Aol A, THEe 30 B8 Ashol Fdol EAAIRL B J1E AP(Siead,
olgks FoAe] SA0l WA AEA A% B FF EE Perera, & Lancaster, 20002 Ao]7} glo] Ashrel
a9 AAH e Ageln Brohe meEo] A EWE setalt 25 A7k Bashtia o)
SFES RFE BAG AFA AP BE FAL PR B AToE UmstiA 8 B Z 97t )
2 olzold Aolzn B}, ADYE WA B0 FAT J sk AFLE] 3
FAFA SW LW, B A4 B WP AT ehdeh ol UmEdAagel 5 daRse 39
ANAFE AFALO HE Ao Uehdh AR AFEO| AN A2 FAL e RS A9u
ZAxd W A7]FAES Fobglk Alterman, Gariti9} o} A griu g A7 A3} (Doran, Valenti, Robinson,

tdAte] 1d 5980] 35%=, 5
o] 12% B} =7 Vet 2 Oﬂ?éﬁrg‘r
A g7t Beas 297t 5 9AEE]
Song¥ Lee (2009)9] A7ot= dAstgitt. PsaH=
EHUﬂ’\“%I'Jr Aspdeo s Esto] £A4g A3, tf
T7H B oA AlF A&l
EP:‘] SE7IZE Rt Hdd
ko] A gsirt, Teal 5dSeY
gt el AL e 1=
9} Lancaster (2005)2] A4 djd 5 aHETY
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Britt, & Mattick, 2000)5 A A3ttt T2t U2t
QS ke A7 iA] R 739 gt 5 a3t
1.58) S7F3tc}ar B a8k A 38) A1 (Stead, Perera, Bullen,
Mant, & Lancaster, 2008)¢}= th2 232 Yehl ot
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