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Cessation intention and behavior of e-cigarettes and associated factors among 18 —44
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ABSTRACT Objective: Based on protection motivation theory (PMT) , this study aimed to examine the
current status of e-cigarette cessation intention and cessation behavior, as well as their associated factors,
among adult e-cigarette users in China. Methods: This was a cross-sectional study. The data were de-
rived from a nationwide “E-cigarette Use Survey” conducted in 2023, covering 31 provinces ( municipali-
ty, autonomous region) in China. A total of 550 current e-cigarette users aged 18 —44 years were selec-
ted as the study population. After adjusting for sociodemographic variables, multiple linear regression
models were used to identify factors associated with e-cigarette cessation intention, while binary Logistic
regression models were applied to examine factors associated with e-cigarette cessation behavior. In addi-
tion, subgroup analyses were conducted according to smoking status to explore potential differences among
exclusive e-cigarette users and dual users of e-cigarettes and combustible cigarettes. Results: The mean
score of e-cigarette cessation intention was 3.52 +0.96, and 31.64% of participants reported having at-
tempted to quit e-cigarettes. After adjustment for covariates, cessation intention was associated with both
the threat appraisal and coping appraisal pathways within the PMT framework. Specifically, in the threat
appraisal pathway, severity (8 =0.14) and vulnerability (8 =0.12) were positively associated with ces-
sation intention, whereas perceived extrinsic rewards (8 = —0.12) were negatively associated. In the
coping appraisal pathway, both response efficacy (8=0.26) and self-efficacy (8 =0.28) were positive-
ly associated with cessation intention. Regarding cessation behavior, only severity (OR =1.58) in the
threat appraisal pathway was positively associated, and cessation intention was also positively associated
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with cessation behavior. Subgroup analyses further showed that, regardless of smoking status, cessation
intention was positively associated with both the threat appraisal pathway (8 =0.20, 8=0.31) and the
coping appraisal pathway (B8 =0.23, g8 =0.21). Conclusion; PMT provides a valuable theoretical
framework for understanding e-cigarette cessation among adults. Factors related to the threat appraisal
pathway are associated not only with cessation intention but also with actual cessation behavior. More-
over, the associations of PMT-related factors vary across different smoking status subgroups. These findings
suggest that future e-cigarette control policies and interventions could focus on enhancing risk perception
and cognitive awareness, and develop more targeted cessation strategies for specific subgroups.

KEY WORDS E-cigarettes; Tobacco use cessation; Intention; Behavior and behavior mechanisms; Pro-

tection motivation theory; Adult
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Figure 1 The framework of protection motivation theory in this study
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Table 1 Basic characteristics of the participants and their e-cigarette cessation intention and behavior (n =550)
Whole participants E-cigarette cessation intention E-cigarette cessation behavior
Characteristics
n (%) X s ¢ P Yes, n (%) No, n (%) X P
Age/years 0.176  0.839 1.214  0.545
18 -24 56 (10.18) 3.59 +0.95 20 (11.49) 36 (9.57)
25 -34 307 (55.82) 3.52£0.93 100 (57.47) 207 (55.05)
35 -44 187 (34.00) 3.50 £1.01 54 (31.03) 133 (35.37)
Gender -0.909 0.364 0.252 0.616
Male 395 (71.82) 3.50 £0.96 122 (70.11) 273 (72.61)
Female 155 (28.18) 3.58£0.95 52 (29.89) 103 (27.39)
Marital status 0.012  0.990 2.429 0.119
Married 418 (76.00) 3.52 £0.96 140 (80.46) 278 (73.94)
Widowed/ Divorced or separated/ 132 (24.00) 3.52 £0.96 34 (19.54) 98 (26.06)
Never married
Education level 1.082  0.339 1.528 0.466
High school and below 27 (4.91) 3.26 £1.02 9 (5.17) 18 (4.79)
College or undergraduate 480 (87.27) 3.54 £0.95 155 (89.08) 325 (86.44)
Master and above 43 (7.82) 3.51 £0.96 10 (5.75) 33 (8.78)
Region -0.172 0.864 0.501 0.479
Rural 118 (21.45) 3.51 £0.95 41 (23.56) 77 (20.48)
Urban 432 (78.55) 3.53 +0.96 133 (76.44) 299 (79.52)
Smoke cigarettes -0.405 0.686 1.164 0.281
Yes 373 (67.82) 3.53£0.93 124 (71.26) 249 (66.22)
No 177 (32.18) 3.50 £1.01 50 (28.74) 127 (33.78)
Cessation behavior -8.002 <0.001
Yes 174 (31.64) 3.95+0.79
No 376 (68.36) 3.32+0.96
Total 550 (100.00) 3.52+£0.96 174 (31.64) 376 (68.36)
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Model 1 I NALHE (B =0.17) M AKMAE(B = WiRIER/r 2 IEAC; Model 3 AYZE S, i I
0.37) 5 B TR AT 70 S IEAH G s Model 2 7 54573 (B = 0. 20) ML PFAL #5373 (B = 0. 23) 57K
AR (B = 0. 17) FUBHIZLEE (B =0.53) 5k WrRJEf 0 RIEMSE (%K S5,P <0.001)

Fz 2 PMT K & AR T

Table 2 Descriptive statistics of PMT-related factors

Cessation behavior, x s

PMT variables Total, x s Cessation intention® (1)
Yes No P

Threat appraisal -3.75+6.49 0.32"" -1.55+6.62 -4.77 £6.18 <0.001
Perceived threat 17.39 +£4.58 0.33 " 19.05 £4.68 16.63 +4.33 <0.001
Severity 8.87 +£2.46 0.32 " 9.78 £2.52 8.46 £2.31 <0.001
Vulnerability 8.52 £2.60 0.28 *** 9.28 +2.57 8.17 £2.54 <0.001
Perceived reward 21.15+3.84 -0.14"" 20.60 +4.12 21.40 £3.68 0.029
Intrinsic reward 11.19 £2.09 -0.07 11.01 £2.26 11.27 +2.00 0.194
Extrinsic reward 9.96 £2.40 -0.16 *** 9.59 +2.58 10.13 £2.29 0.018
Coping appraisal 11.75 £4.50 0.34 %" 11.89 +4.56 11.69 +4.47 0.633
Perceived efficacy 20.21 £3.80 0.40"" 20.68 +£3.77 19.99 £3.79 0.045
Response efficacy 9.55+2.53 0.30 """ 9.58 £2.61 9.53 £2.49 0.837
Self-efficacy 10.66 £2.54 0.30 """ 11.10 £2.51 10.45 £2.53 0.005
Perceived cost 8.46 £2.36 0.003 8.80 £2.52 8.30 £2.27 0.027
Response cost 8.46 £2.36 0.003 8.80 +£2.52 8.30 £2.27 0.027

#% P<0.0l, #%% P<0.001. a, e-cigarette cessation intention and PMT related factors are all continuous variables, therefore correlation analy-
sis was used, and the r value are reported. PMT, protection motivation theory.

R3HET PMT By HL M I £ Lk a1 U3 5347 R4 T PMT B MW T —JC Logistic [115 4347
Table 3 Multiple linear regression analysis of e-cigarette Table 4 Binary Logistic regression analysis of e-cigarette
cessation intention based on the PMT cessation behavior based on the PMT
Variables E-cigarette cessation intention Variables E-cigarette cessation behavior
Seven primary PMT sub-elements Seven primary PMT sub-elements
[Model 1, B (95%CI) ] [ Model 1, OR (95% CI) ]
Severity 0.14 (0.02, 0.26) ** Severity 1.58 (1.12,2.23) ***
Vulnerability 0.12 (0.01, 0.23) ** Vulnerability 1.03 (0.76, 1.39)
Intrinsic rewards -0.07 (-0.19, 0.05) Intrinsic rewards 0.97 (0.70, 1.35)
Extrinsic rewards -0.12 ( -0.22, -0.01) *~ Extrinsic rewards 0.85 (0.63, 1.15)
Response efficacy 0.26 (0.16, 0.35) *** Response efficacy 1.00 (0.77, 1.31)
Response cost -0.01 ( -0.10, 0.09) Response cost 1.27 (0.96, 1.68)
Self-efficacy 0.28 (0.20, 0.37) *** Self-efficacy 0.77 (0.59, 1.00)
Four perceptions Quitting intention 2.16 (1.66, 2.81) ***
[Model 2, B (95%CI) ] .
Four perceptions
Perceived threat 0.26 (0.16, 0.36) *** [ Model 2, OR (95% CI) ]
Perceived rewards -0.19 ( -0.31, -0.08) *** Perceived threat 1.60 (1.20, 2.14) ***
Perceived efficacy 0.54 (0.42,0.66) *** Perceived rewards 0.84 (0.60, 1.16)
Perceived cost -0.01 ( -0.11, 0.08) Perceived efficacy 0.80 (0.56, 1.13)
Two pathways Perceived cost 1.32 (1.01, 1.73) **
Model 3 95% CI
[Model 3, 8 (95%CI) ] Quitting intention 2.13 (1.64,2.77) ***
Threat appraisal 0.27 (0.20, 0.34) ***
Two pathways
Coping appraisal 0.22 (0.14,0.29) *** [ Model 3, OR (95% CI) ]
#3% P<0.01, ##%% P<0.001. PMT variables were analyzed in Threat appraisal 1.41 (1.15, 1.72) ***

separate regression models: Model 1 included the seven primary PMT
sub-elements; Model 2 included the four perceptions; Model 3 included
the two pathways. The model adjusted for age, gender, marital status, Quitting intention 2.21 (1.71,2.84) ***
education level, region and smoke cigarette. PMT, protection motivation
theory. The table notes are the same as Table 3.

Coping appraisal 0.76 (0.62,0.94) **
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Table 5 Subgroup analysis of e-cigarette cessation intentions
stratified by smoking cigarette

Variables e—ciEg:;izzivjsers Dual users
Seven primary PMT
sub-elements (Model 1, B)
Severity 0.03 0.21 "
Vulnerability 0.14 0.10
Intrinsic rewards -0.11 -0.05
Extrinsic rewards -0.06 -0.13""
Response efficacy 0.17** 0.31 "
Response cost 0.00 -0.02
Self-efficacy 0.37"** 0.23 """
Four perceptions (Model 2, 8)
Perceived threat 0.17* 0.31**
Perceived rewards -0.19 -0.19 """
Perceived efficacy 0.53 " 0.55 """
Perceived cost -0.03 -0.01
Two pathways ( Model 3, 3)
Threat appraisal 0.20*"* 0.31 """
Coping appraisal 0.23*** 0.21 """

% P <0.05; Other table notes are the same as Table 3.
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Table 6 Subgroup analysis of e-cigarette cessation
behaviour stratified by smoking cigarette

Exclusive

Variables e-cigmrete nuers | Dual users
Seven primary PMT
sub-elements (Model 1, OR)
Severity 2.18*" 1.40
Vulnerability 0.77 1.21
Intrinsic rewards 0.86 1.09
Extrinsic rewards 0.54 0.93
Response efficacy 1.30 0.90
Response cost 1.58 1.13
Self-efficacy 0.66 0.82
Quitting intention 2.10"" 2.30 """
Four perceptions (Model 2, OR)
Perceived threat 1.60 1.69 **
Perceived rewards 0.52 1.01
Perceived efficacy 0.96 0.74
Perceived cost 1.70 " 1.14
Quitting intention 1,877 2,30
Two pathways (Model 3, OR)
Threat appraisal 1.727"%* 1.33*
Coping appraisal 0.71 0.81
Quitting intention 1.96 """ 2.35%"

The table notes are the same as Table 3.
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