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Abstract

Background: Many countries, including China, have implemented nationwide smoking cessation programs in accordance with
Article 14 of the World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC). However, the use of
assi sted smoking cessation services remains |ow, while unassisted smoking cessation (USC) methods are widely preferred. Studies
have shown that many individual and environmental factors are associated with USC adoption. However, no studies have examined
the association between social networks and USC adoption.

Objective: This study examined the effects of social networks on USC choice among male smokers in China.

Methods: A cross-sectional multivariable sampling design was used to interview subjects from six selected citiesin China. The
study sampleincluded only male participants. A standardized questionnaire was used to obtain information about sociodemographic
characteristics, socia networks, and USC choice. Multivariable logistic regression models were used to examine the association
between social networks and USC choice. Furthermore, quantitative analysis was conducted to demonstrate the dose-response
relationship between the city-level social networks and the prevalence of USC. Structural equation modeling (SEM) was used to
establish the mechanisms by which reference group norms affect USC through social networks.

Results:  We identified 2852 smokers, of whom 1647 (57.7%) had attempted to or had quit smoking. Among them, 91.6%
(n=1509; 95% CI 90.9%-97.5%) reported quitting without assistance, and 42.1% (n=58; 95% CI 32.4%-61.3%) of the remaining
138 (8.4%) participants who used USC methods achieved abstinence. Multiple logistic regression analysis found that athough
the higher social network (HSN) is not significantly associated with USC adoption, both the ordinary social network (OSN) and
the lower social network (LSN) are significantly negatively associated with USC adoption. Compared to the low-size group of
the OSN, the odds ratios (ORs) for the medium-, high-, and very high-size groups were 0.23 (95% CI 0.10-0.80), 0.22 (95% ClI
0.07-0.60), and 0.25 (95% CI 0.08-0.72), respectively. Similarly, compared to the low- and medium-size groups of the LSN, the
OR for the high-size group was 0.32 (95% CI 0.23-0.45). The analysis revealed a significant positive dose-response relationship
of city-level OSN and L SN sizes with the probability of USC adoption, asindicated by regression coefficients 3=0.2784 (P<.01)
and 3=2.2269 (P<.01), respectively. SEM analysis indicated that the size of OSNs and L SNs exerts an indirect effect on the
relationship between reference group horms and USC (3=0.2315, P<.01; 3=0.4613, P<.01).

Conclusions: Both OSNs and LSNs are significantly negatively associated with USC adoption. The findings underscore the
significance of USC and its potential role in reducing smoking prevalence within the Chinese population.
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Introduction

Numerous studies have shown that the success rate of smoking
cessation assisted by health professionals, which includes both
pharmacological and nonpharmacological methods, is higher
than that of unassisted smoking cessation (USC) [1-3]. Article
14 of the World Heath Organization (WHO) Framework
Convention on Tobacco Control (FCTC) requires parties to
promote smoking cessation and enforce effective measures to
assist tobacco users in quitting [4]. For decades, various
countries worldwide have made efforts to assist people with
smoking cessation. In China, nationwide smoking cessation
clinics and hotlines have been established by the central and
numerous local governments, but the number of smokers who
use these smoking cessation services is small [5]. In contrast,
USC methods are widely used by individuals seeking to quit
smoking, as they believe they can achieve abstinence through
their own efforts without the need for external assistance [6-8].

To understand why this situation occurs, a thorough
understanding of the nature of USC is necessary. Studies have
shown that some individual and environmental factors are
associated with USC adoption [6,9-11]. When considering
environmental influences on USC adoption, the environment
in which people live is primarily shaped by the interactions
between individuals, their social relationships, and social
networks. Interpersonal relationships and social networks, as
key environmental variables, are likely to have a significant
impact on people's adoption of USC.

The theory of reasoned action (TRA) offers a vauable
framework for understanding individual decision-making in
health-related behaviors, including smoking cessation.
According to TRA, behavioral intention is shaped by two
primary factors, attitudes toward the behavior and subjective
norms [12]. In the context of USC, these referent norms may
encompass beliefs and social pressures from close contacts,
such as family members, peers, or colleagues. TRA further
suggeststhat normative beliefs, behavioral beliefs, and attitudes,
especialy those shaped by individuals with whom the person
shares meaningful relationships, can significantly impact
behavioral decisions [12]. Accordingly, the structure and
composition of one's social network may play a pivotal rolein
shaping theintention to quit smoking without external aids. For
example, individuals embedded in networks where smoking is
discouraged or where others have successfully quit may be more
inclined to attempt smoking cessation independently. In contrast,
networks that normalize smoking or lack smoking cessation
role models may diminish the likelihood of unassisted quitting.
Building upon this theoretical foundation, our study examined
how social network size and characteristics relate to the choice
of USC. We hypothesized that broader or more supportive
networks may facilitate autonomous quitting decisions, in line
with the mechanisms proposed by TRA.

https://publichealth.jmir.org/2026/1/€74147

The concept of social networks emphasizesthat each individual
is connected to others, who, in turn, are connected to many
more. Individuals linked through socia ties influence one
another’s norms, attitudes, and behaviors. When people are
embedded in networks with smokers, repeated exposure to
smoking behavior can normalize it to the extent that smoking
becomes a perceived social norm. This norm is further
reinforced by others who smoke within the network. Social
networks serve as contexts for communication, reinforcement
of beliefs, and daily interactions. Scholars have argued that
strong tieswithin a network possess a unique capacity to shape
beliefs and behaviors, while weak ties facilitate the diffusion
of diverse information and behavioral alternatives. Strong ties
tend to promote conformity to existing norms[13,14]. Empirical
studies have shown that adolescents who occupy central
positionswithin socid cliquestend to exhibit lower-than-average
smoking rates, whereas those who are socialy isolated often
display higher-than-average smoking rates [15-18]. People’s
daily life involves dealing with various relationships, such as
those with themselves, with nature, with the supernatural, and
with others. Chinese culture places great emphasis on
interpersonal relationships, considering them perhaps the most
important aspect of their life [12]. With the rapid economic
development in China over the past 40 years, managing social
interactions and personal rel ationships has becomeincreasingly
important. It serves as a foundation for the commercia
enterprise and business acumen that are deeply ingrained in
society. Chinese culture regards smoking as a tool for social
interaction [19]. Studies have reported that in China, the most
important reasons for smoking are embedded in socid
interactions and interpersonal relationships[20,21]. In Chinese
culture, offering a cigarette has been a custom to strengthen
personal friendships and relationships. Chinese people share
cigarettes with one another and offer them to guests as a sign
of hogpitality [19].USC isaself-determined, self-help smoking
cessation behavior that is inherently closely linked to social
networks. The influence of social networks on USC may be
particularly prominent in Chinese culture.

Social network theory emphasizes the fact that the structural
and compositional features of asocial network are its essential
functions. Socia networks matter because different types of
connections have different effects on behaviors. Theimpact on
smoking by networks composed of different types of
ties—family versus friends, distant versus proximate—is
complicated and can be different for different individuals. Some
studies have found smoking cessation among social networks
members, including spouses, siblings, friends, and neighbors,
are particularly relevant for smoking cessation [22-25].
Therefore, based on these findings, we hypothesized that the
type of social network is positively associated with the adoption
of USC.
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No studies have examined the association between social
networks and USC adoption. This study aimed to explore the
impact of social networks on USC adoption. Thefindings should
help in understanding the nature of USC and itsrolein reducing
smoking prevalence among the Chinese population. As most
people quit smoking through the use of USC, we believe that
USC can serve as a proxy for the common characteristics of
smoking cessation.

Evidence from severa studies suggests that USC may function
asascalable public health strategy, capable of lowering smoking
rates across the broader population [6]. A study [26] found that
unassisted quitting contributed to successful quitting by
approximately 70 million smokers in China. This effectively
decreased the smoking prevalencein the popul ation and yielded
substantial health benefits. These findings contribute to a deeper
understanding of a key factor affecting USC trends at the
population level, particularly in settings where assisted methods
are less accessible or culturally less adopted.

According to TRA, reference group norms and socid
expectations significantly affect behavioral intentions. In this
study, we used structural equation modeling (SEM) to establish
the mechanisms by which reference group norms affect USC
through socia networks. Reference group norms not only exert
adirect effect on USC but also indirectly shape this behavior
through the size of general and lower-level social networks.
The more individuals one interacts with in these networks, the
stronger the normative the pressures become, thereby amplifying
theimpact of subjective norms on smoking cessation outcomes.
SEM is particularly appropriate in this context, asit allows for
the simultaneous estimation of direct and indirect pathways,
providing a more nuanced understanding of the interplay
between individual perceptions and socia structures. This
approach enrichesthe explanatory power of TRA by integrating
socia network dynamics, and it offers practical insights for
designing interventions: by identifying key network structures
and normative influences, policymakers and health practitioners
can more effectively promote smoking cessation behaviors.

This study sought to address the following research questions:

+ How do variations in the socia network size influence
uUsc?

«  What isthe quantitative rel ationship between regional-level
differencesin the social network size and USC?

+ Do different social network sizes serve as mediators
between subjective norms and USC?

Methods

Study Design

Thisobservational, cross-sectional study had amultistage cluster
sampling design. First, we selected six sample cities from
various regionsin Chinaand then two residential districtsfrom
the primary urban areaswithin each city. Next, we selected four
communities from each district and then five building blocks
within each community. Finally, within each building block,
we selected 1 out of every 20 households on the family
household registration list. All selection was random.

https://publichealth.jmir.org/2026/1/€74147
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Data Collection

Participants were identified based on specific criteriaset by the
research team. Inclusion criteria were as follows: (1) the male
resident in the household (if there were two or more male
residents, the person whose birth date was closest to the contact
date was selected); (2) age=15 years; (3) living in the study city
for at least 1 year; and (4) willingnessto participate in the study
and provide survey-based information. Individuals were
excluded if they refused to provide survey-based information
or had a medical condition that could limit or preclude their
participation.

Potential participants were approached by trained interviewers
to gauge their willingness to participate. Each interviewer
received 1-day training on the survey protocol and interviewing
procedures.

A sef-administered questionnaire was scheduled once an
individual agreed to participatein the survey. The questionnaire
was administered by fourth-year medical students or graduates
fromalocal medical college. The survey protocol wasidentical
across all six cities to maintain consistency in interviews and
data collection. Participants were privately administered the
survey in their homes or at a quiet designated location, such as
a backyard or a community park. The survey primarily took
place on weekends, in the evening, or at other times convenient
for the participants.

Ethical Considerations

Thisstudy adhered to the guidelines stated in the World Medical
Association’s Declaration of Helsinki. Ethical approval was
obtained from the Ethics Committee at the Medical Center of
Zhgjiang University (approval number 2014:1-017). Verbal
informed consent was obtained from all participants before data
collection. Participants were provided with clear and detailed
information about the study and informed that their participation
was voluntary and that they could withdraw at any time without
consequence. All responses were kept anonymous, and each
participant got an opportunity to ask for clarification about the
survey questions. The survey data were securely stored in
accordance with ingtitutional guidelines, with access restricted
to authorized personnel only. Participantstypically spent around
10 minutes completing the survey. After a qualification check,
they received a gift of renminbi (RMB) 10 (~US $1.46) after
guestionnaire completion.

M easur ements

Dependent Variables

Participants were asked whether they currently smoked.
Response options included the following: “Yes, smoke every
day; “Yes, smoke on one or more days but not every day”; and
“No.” Those who answered yes were categorized as current
smokers. Those who quit smoking were defined as individuals
with a continuous or cumulative smoking history of at least 6
months or more who had abstained from smoking at the time
of the study. Smoking intensity consisted of smoking amount
and smoking duration. Quitting attempts were defined as having
made at least three attempts to quit smoking, each lasting a
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minimum of 3 days, without achieving sustained abstinence at
the time of the survey [10].

USC is defined as smokers quitting on their own without
professionally or pharmacologically mediated assistance;
however, USC includesthe use of over-the-counter agents, such
as nicotine gum and patches. USC attempts refer to smoking
cessation efforts made without professional support. USC
success denotes cases in which individuals achieve sustained
abstinence without using interventions such as guidance from
health professionals, quitting clinics, hotlines, or other structured
support resources [11,27].

I ndependent Variables

In this study, we measured the social network size using the
network scale-up method. Participants were asked via surveys
how many people they know from different subpopulations
[28,29]. We created our questionnaire by appropriately
considering Chinese culture and societal norms and making
modifications accordingly. The questionnaireincluded 16 items
under “total social network” (TSN) categorized into three
subquestionnaires: (1) ordinary social network (OSN), which
consisted of 6 itemsand asked “ How many people do you know
with the surname Ma, Zhu, or another surname?’; (2) lower
socia network (LSN), which consisted of 3 items and asked
“How many people do you know who are serioudly ill, victims
of domestic violence, or drug users?’; and (3) higher social
network (HSN), which consisted of 5 items and asked “How
many people do you know who are company managers,
professors, engineers, party and government officials, or
physicians?’ The network sizes were estimated by directly
adding the number individuals known to participants [12].

We conducted comprehensive reliability and validity analyses
for the TSN and itsthree subcomponents: OSN, HSN, and L SN.
The TSN demonstrated excellent internal consistency, with
Cronbach a=.91. Exploratory factor analysis (EFA) was
performed on 14 observed variables, resulting in the extraction
of three distinct factors. The item groupings within each factor
corresponded closely with the theoretica expectations.
Specifically, the OSN factor explained 33.5% of the total
variance; the HSN factor, 12.2%; and the LSN factor, 9.8%,
yielding a cumulative explained variance of 55.5%. This level
of explained variance is considered acceptable, particularly in
exploratory studies, where a threshold of 50% or higher is
commonly recommended [30,31]. All items exhibited |oadings
above 0.65 within the OSN factor, above 0.59 within the HSN
factor, and above 0.42 within the LSN factor. These values met
or surpassed the commonly accepted threshold of 0.40 for factor
loadings, which is widely used to assess construct validity in
EFA [31,32].

In addition, EFA was conducted separately for each subscale.
Each subscale yielded a single underlying factor, which
explained 59% of the variance for the OSN, 50% for the HSN,
and 56% for the L SN. According to established methodol ogical
guidelines, a single factor that accounts for at least 40% of the
total varianceisgenerally considered acceptable in exploratory
research within the social sciences [31]. All items exhibited
factor loadings above 0.48 in the OSN measure, above 0.47 in
the HSN measure, and above 0.44 in the LSN measure. Factor
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loadings above 0.40 are generally considered acceptable
indicators of construct validity [31,32]. Inthisstudy, all retained
items met or surpassed this threshold, indicating satisfactory
construct representation across all three subscales. Cronbach a
for the OSN, HSN, and LSN subscales was .82, .68, and .79,
respectively. Although Cronbach a for the LSN fell slightly
bel ow the conventional threshold of .70, it was sufficiently close
to be deemed acceptable, particularly in our exploratory research
settings, where dightly lower reliability is often tolerated
[31-33]. All socia network measures demonstrated acceptable
reliability and construct validity, supporting the robustness of
the measurement framework.

Within the TRA framework, several variables were included:
socia norms for smoking cessation, OSNs, LSNs, and USC.
Thelatter three have already been described in this paper; socia
norms for smoking cessation were measured with the question,
“Have any of your five closest friends quit smoking?’ with
response options coded as“Yes’ and “No.”

Covariates

Sociodemographic characteristics were age, ethnicity,
educational level, occupation, family location, and household
income. Family location was where the participants families
were located and was categorized into three types: rural areaor
township, county town or county-level city, and medium or
large city. Household income datawere collected by requesting
participants to report the average income per person in their
household for the previous year.

Statistical Analysis

All data were entered into a database using Microsoft Excel.
The dataset was then imported into SAS (9.4 version) for
statistical analyses. Descriptive statistics were calculated for
USC adoption and success prevalence. Unadjusted logistic
models were built for each primary predictor. SAS survey
logistic procedures were applied in the analysis. The district
was used as the clustering unit in order to account for a
within-clustering correl ation, attributable to the complex sample
for analysis. Multiplelogistic regression analysiswas conducted
to examine the association between socia networks and USC
adoption.

We constructed several models for the multivariable logistic
regression analyses. For USC adoption, the models were (1)
the base model, which included individual demographic
variables to form (2) the demographic model, in which we
entered the number of cigarettes smoked and different types of
socia networks to form (3) the number-of-cigarettes-smoked
model, (4) the OSN model, (5) the LSN model, and (6) a
comprehensive model encompassing all these.

To evaluate multicollinearity among the independent variables,
varianceinflation factors (V1Fs) were cal culated using standard
linear regression procedures. Each predictor was included in
the comprehensive model, and VIF values were computed to
quantify the extent to which the variance of each estimated
coefficient wasinflated dueto correlationswith other predictors.
A VIF greater than 10 is generally considered indicative of
severe multicollinearity, whereas values below 5 are typically
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regarded as acceptable, suggesting no serious multicollinearity
concerns[34].

Model fit was evaluated using multiple information criteria,
including -2 log likelihood, the Akaike Information Criterion
(AIC), and the Schwarz Criterion (SC). Lower values of these
indicesindicate better model fit and were used to compare both
nested and nonnested model s. To assess potential overdispersion
in the multivariable logistic regression models, the Pearson
chi-square statistic divided by its degrees of freedom (x%df)
was examined. A x?/df ratio substantially greater than 1 is
commonly interpreted as evidence of overdispersion, suggesting
that the observed variability exceeds expectations under the
assumed binomial distribution [35]. Conversely, a x/df ratio
below 3 isgenerally considered indicative of acceptable model
fit and reasonable residual variance [36].

Subsequently, we applied SEM using the CALIS procedurein
SAS to investigate the effects of reference group norms and
socia networks on USC. The analysis specifically examined
whether reference group norms have a direct impact on USC
or whether their influenceis mediated through OSNsand L SNs.
SEM, asasecond-generation multivariate technique, allowsfor
the simultaneous estimation of causal relationships among
multiple variables. Parameter estimates were obtained using the
maximum likelihood method, and model fit was assessed with
standard indices, including the goodness-of-fit index (GFI>0.90),
the normed fit index (NFI>0.90), and the root mean square error
of approximation (RM SEA<0.10) [37].

https://publichealth.jmir.org/2026/1/€74147
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All analyseswere weighted. Theweightsincluded (1) sampling
weights, calculated astheinverse of the probability of selection
at the city and district levels and then multiplied together; (2)
nonresponse weights, which accounted for household and
individual factors; and (3) poststratification weights, derived
using age groups (<25, 25-34, 35-44, 45-54, and =55 years)
based on the estimated distributions of these characteristics
from a national survey [32]. The final overall weights were
computed as the product of these three weight sets.

Results

Participant Details

A total of 6500 individuals were identified as potential
participants for this study, of whom 6010 (93.9%) agreed to
participate, when contacted. Of the 6010 questionnaires, 5782
(96.2%) valid records were obtained. Participants' demographic
characteristicsare presented in Table 1. Of the 5782 participants,
2852 (49.3%) were smokers (95% CI 41.1%-48.5%). Among
current smokers, 1647 (57.7%) had attempted to or had quit
smoking, of whom 91.6% (n=1509; 95% CI 90.9%-97.5%)
reported quitting without assistance, and 42.1% (n=58; 95% ClI
32.4%-61.3%) of the remaining 138 (8.4%) participants who
used USC methods achieved abstinence. Unadjusted logistic
regression analysis showed that age, education level, marital
status, occupation, number of cigarettes smoked, smoking
duration, OSNs, and LSNs are significantly associated with
USC adoption (see Table 1).
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Table 1. Characteristics of participants who attempted to or had quit smoking (N=1647) and USC? prevalence.

Characteristics Participants, n (%) USC prevaence (%) Unadjusted ORP (95% Cl)
Age (years)

<25 155 (9.8) 83.6 1.00

25-34 315(16.8) 88.1 1.45 (0.98-2.99)

35-44 427 (19.4) 90.0 1.78(0.88-3.61)

45-54 406 (23.3) 92.8 251 (1.94-3.25)°

>55 344 (30.7) 96.1 478 (2.16-10.15)°
Ethnicity

Han 1566 (95.6) 92.0 1.00

Minority 81 (4.4) 815 0.38 (0.16-0.92)"
Education

Elementary school or less 158 (17.0) 98.8 1.00

Junior high school 434 (29.9) 90.3 0.12 (0.03-0.50)°

High school 481 (17.4) 91.2 0.09 (0.02-0.42)°

Junior college 344 (17.4) 914 0.13 (0.05-0.37)°

College or more 230(12.2) 91.2 0.13 (0.03-0.68)¢
Marital status

Unmarried 298 (18.1) 86.3 1.00

Married 1248 (75.6) 92.4 1.94 (1.31-2.88)°

Divorced or widowed 101 (6.4) 96.1 3.86 (0.99-14.89)
Occupation

Manager and service 208 (8.7) 95.0 1.00

Professional 140 (8.3) 87.6 0.37 (0.19-0.78)°

Commercia and social service 321 (18.4) 91.3 0.55 (0.21-1.47)

Technical worker 492 (29.7) 915 0.57 (0.25-1.29)

Operations 188 (15.7) 935 1.47 (0.46-4.71)

Retired 59 (3.9) 925 0.54 (0.27-1.07)

Student 74 (4.9) 90.7 0.49(0.15-1.61)

Other 165 (10.2) 94.7 0.32(0.10-1.01)

I ncome/per sonfyear (RMB® US $)

<20,000; 2923.38 489 (30.1) 92.3 1.00

20,000-39,999; 2923.38-5846.61 504 (31.6) 91.3 0.88(0.39-2.02)

40,000-59,999; 5846.76-8769.99 288 (16.2) 91.0 0.84 (0.41-1.72)

=60,000; 8770.13 366 (22.0) 914 0.89 (0.57-1.41)
Number of cigarettes smoked

<10 875 (56.5) 95.0 1.00

10-19 372(18.3) 92.7 0.67 (0.31-1.42)

=20 400 (25.2) 83.1 0.26 (0.14-0.49)°
Smoking time(year)

<10 764 (51.7 93.6 1.00
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Characteristics Participants, n (%) USC prevalence (%) Unadjusted OR (95% CI)
10-19 194 (14.7 86.4 0.43 (0.18-1.10)
20-29 300 (14.8 90.3 0.64 (0.28-1.47)
=30 289 (18.7 91.2 0.72 (0.41-1.25)

TSN9size
<10 204 (14.8) 94.2 1.00
10-19 466 (26.6) 93.3 0.86 (0.36-2.05)
20-29 428 (25.3) 90.0 0.62 (0.34-1.11)
=30 549 (33.3) 89.4 0.53 (0.27-1.04)

OsN" size
<10 218 (15.1) 97.3 1.00
10-14 448 (25.5) 91.2 0.29 (0.08-0.96)°
1519 483 (30.0) 89.5 0.23 (0.08-0.72)°
220 498 (29.4) 91.0 0.28 (0.09-0.84)°

LSN'size
0 773 (48.6) 945 1.00
1-2 512 (29.0) 93.0 0.76 (0.43-1.40)
>3 362 (22.4) 834 0.29 (0.18-0.46)°

HSN/ size
<5 339(29.0) 924 1.00
5-9 309 (26.0) 92.9 1.07 (0.57-2.01)
10-14 224 (26.0) 89.8 0.71 (0.59-1.33)
215 240 (24.0) 90.2 0.87 (0.31-1.47)

3JSC: unassisted smoking cessation.

POR: odds ratio.

°P<.01.

dp<.05.

®RMB: renminbi.

MThe currency exchange rate applied was RMB 1=US $0.15.
9TSN: total social network.

hosn: ordinary socia network.

ILSN: lower social network.

THsN: higher social network.

VIF analysis revealed that all variables had values below 5,
ranging from a minimum of 1.3 to a maximum of 4.7, which
are generally considered acceptable. These results support the
reliability of the regression estimates and indicate that
multicollinearity is not a major concern in the current model
specification.

Model fit statisticsindicated progressiveimprovement from the
demographic model to the OSN model and theLSN model. The
-2 log likelihood decreased from 3534.6 in the demographic
model to 3456.7 in the OSN model and 3461.5 in the LSN
model, accompanied by corresponding reductions in the AIC
and SC values, with the former outperforming the latter. These
results suggest that the inclusion of social network covariates
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substantially enhanced model fit. Notably, the x2/df ratio
decreased across models: 1.32 for the base model, 0.96 for the
demographic model, and 0.93 for the comprehensive model.
These valuesindicated satisfactory model fit and suggested that
the overall residual variation was within an acceptable range.

Multiplelogistic regression analysisreveal ed that older agewas
linked to increased adoption of USC in the 45-54—year age
group (odds ratio [OR] 2.16, 95% CI 1.05-4.45) compared to
the <25-year age group (see Table 2). Those in junior high
school exhibited lower USC adoption (OR 0.57, 95% CI
0.39-0.85) compared to the reference group. The number of
cigarettes smoked was significantly correlated with lower
adoption of USC in the 10-19-cigarette (OR 0.66, 95% ClI
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0.44-0.97) and 20-cigarette (OR 0.51, 95% CI 0.41-0.63) groups.
Higher OSN sizes were significantly associated with lower
adoption of USC (OR 0.23, 95% CI 0.10-0.80), (OR 0.22, 95%

Table 2. Multivariable analysis of social net position and USC? adoption.

Peng et d

Cl 0.07-0.60), and (OR 0.25, 95% CIl 0.08-0.72). Similarly, a
high LSN sizewas significantly associated with lower adoption
of USC 0.32 (95% Cl 0.23-0.45).

Characteristics Demographic model ~ Number-of-cigarettes:  ogN® model, OR~ LSNY model, OR ~~ Comprehensive
smoked model, OR?  (95% CI) (95% Cl) model, OR (95% Cl)
(95% ClI)
Age (years)
<25 1.00 1.00 1.00 1.00 1.00
25-34 1.43(0.54-3.17) 1.91 (1.14-3.20)° 2.08(1.28-339)°  1.88(1.08-329)  1.64(1.03-2.52)
35-44 0.89 (0.36-2.21) 1.23 (0.86-1.74) 243 (1.04-5.56) 2.25 (0.92-5.20) 2,06 (1.20-3.53)f
4554 2.16 (1.05-4.45)" 2.99 (1.68-5.33)° 3.78(2.45-583)°  3.00(1.84-4.74)°  3.15(2.03-4.91)°
255 1.66(0.81-3.43) 2.06 (1.51-2.83)° 452 (1.77-11.52)°  4.01(1.47-10.89)°  4.43 (1.57-11.31)°
Education

Elementary school or less

Junior high school
High school
Junior college

College and more
Number of cigarettes smoked

<10

10-19

=20
OSN size

<10 (low)

10-14 (medium)

15-19 (high)

=20 (very high)
LSN size

0

1-2 (medium)

>3 (high)

1.00

0.57 (0.39-0.85)°
1.37 (0.60-3.15)

1.04 (0.30-3.65)

0.96 (0.77-1.18)

1.00

0.60 (0.38-0.95)f
1.50 (0.55-4.09)

1.08 (0.27-4.30)

0.90 (0.69-1.17)

1.00

0.66 (0.44-0.97)f

0.51 (0.41-0.63)¢

1.00
0.14 (0.03-0.64)°
0.15 (0.03-0.75)"

0.19 (0.05-0.69)"
0.21 (0.03-1.57)

1.00

0.81 (0.45-1.47)

0.25 (0.12-0.52)¢

1.00
0.23 (0.10-0.80)f
0.22 (0.07-0.60)°

0.25 (0.08-0.72)°

1.00
0.14 (0.03-0.68)f
0.15 (0.03-0.74)'

0.20 (0.06-0.69)"
0.22 (0.03-1.54)

1.00

0.74 (0.41-1.35)

0.26 (0.12-0.57)¢

1.00
0.77 (0.39-1.37)

0.32 (0.23-0.45)°

1.00
0.13 (0.02-0.76)f
0.12 (0.02-0.78)'

0.18 (0.04-0.71)'
0.19 (0.02-1.75)

1.00

0.67 (0.37-1.22)

0.24 (0.11-0.59)¢

1.00
0.37 (0.13-1.06)
0.25 (0.08-0.81)"

0.26 (0.08-0.82)"

1.00
0.85 (0.47-1.54)

0.36 (0.27-0.50)¢

8JSC: unassisted smoking cessation.

POR: odds ratio.

COSN: ordinary social network.
9L SN: lower social network.
fP<.0L.

fp<.05.

INot applicable.

The analysis revealed a significant positive dose-response
relationship of city-level OSN and LSN sizes with the
probability of USC adoption, as indicated by regression

https://publichealth.jmir.org/2026/1/€74147
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coefficients [=0.2784 (P<.01) and [p=2.2269 (P<.01),
respectively (see Figures 1 and 2).
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Figurel. Scatter plot showing the relationship between city-level OSN size and the prevalence of USC adoption. OSN: ordinary social network; USC:
unassisted smoking cessation.
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Figure 2. Scatter plot showing the relationship between city-level LSN size and the prevalence of USC adoption. OSN: lower socia network; USC:

unassisted smoking cessation.
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Table 3 presentsthe means (SDs) of the variables used in model
construction. SEM analysis demonstrated good model fit, with
GFI=0.976, NFI=0.954, and RMSEA=0.0063. Results aso
indicated that reference group norms had both direct effects on
USC adoption (=0.0669, P<.01) and indirect effects through

Table 3. Means (SDs) of variablesincluded in constructing models.

Predicted data

OSNsand L SNs, with theindirect effect being 3=0.2315x%0.4613
(P<.01). In contrast, bigger OSN and L SN sizesalso had adirect
association with USC adoption (3=0.4613, P<.01), asillustrated
in Figure 3.

Variable Mean (SD)
L SNsize 4,05 (1.36)
OSNP size 7.64 (2.41)
USCE 1.75 (1.69)
Norm¢ 1.55 (0.44)

&_SN: lower social network.
bosN: ordinary social network.
CUSC: unassisted smoking cessation.

INorm: subjective norm, perceived social pressure to engage in or refrain from a behavior.
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Figure 3. Results of SEM analysis. **P<.05. F: social network size; LSN: lower socia network; Norm: subjective norm, perceived social pressure to
engage in or refrain from a behavior; OSN: ordinary social network; SEM: structural equation modeling; USC: unassisted smoking cessation.

LSN 0.1028#x
0.1835%=*
OSN
Norm
Discussion

Principal Findings

This study found that social networks are significantly related
to USC adoption. China produces and consumes more tobacco
than any other country in the world and as such experiences
high levels of tobacco-related disease. Many studies have
recently directly or indirectly referenced Chinese culture as a
major contributor to China's high tobacco usage[5]. In contrast
to Western culture, Chinese culture has historically seen
smoking as a form of social communication. The practices of
gifting and sharing cigarettes are well accepted and pervasive
across China [5]. The Chinese place a high value on
interpersonal relationships and connections. These connections
can be mutually beneficial. Central to theideaof “relationship”
isthe concept of reciprocity. If someone receives agift but fails
to reciprocate appropriately, that will not only lead to aloss of
face but also threaten that person’s “relationship” and social
capital. Accepting a cigarette can symbolize a person’s
willingness to engage in afuture business partnership, illicit or
otherwise [38]. Given the importance of socia networks, they
need to be associated with smoking or quitting.

The findings of this study indicate that although HSNs have no
significant association with USC adoption, both OSNsand LSNs
are negatively related to the likelihood of adopting USC.
Furthermore, this study found a significant positive
dose-response relationship of city-level OSN and LSN sizes
with the probability of adopting USC. These results suggest
that the structure and composition of asmoker’s social network
may play acrucia rolein determining their smoking cessation
strategies. According to TRA, reference group normsand social
expectations significantly affect behavioral intentions. Social
networks exert a strong effect on smoking behaviors and
cessation outcomes, as individuas embedded in
smoking-prevalent circles are more likely to maintain smoking
habits or face challenges in quitting because of constant
exposure to smoking cues, such as friends who smoke or social
gatherings where tobacco use is normative. Those within OSN

https://publichealth.jmir.org/2026/1/€74147
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and LSN environments may experience stronger social
reinforcement of smoking and fewer supportive cuesfor quitting,
which, inturn, reducestheir likelihood of successful USC. Peer
influence in such networks often normalizes smoking and
undermines self-initiated quitting efforts, especially when
external interventions or alternative social incentivesarelacking.
Several mechanisms may further explain this pattern. First, the
smoking cessation behaviors of socioeconomic groupsare often
more significantly affected by collective norms and the sharing
of peer experiences. When an individual observesothersaround
them successfully quitting smoking with the aid of cessation
tools (eg, nicotine replacement products, quit lines, or the
doctor’s advice), they are more likely to imitate this behavior.
Thus, within OSNs and LSNs, the diffusion of smoking
cessation assistance behaviors tends to be more powerful than
quitting through willpower alone[22,39]. Moreover, individuals
from socioeconomically disadvantaged groups tend to report
lower self-efficacy in managing health behaviors, making them
moreinclined to seek professional help instead of relying solely
on self-control [40,41]. Finaly, these individuals also tend to
experience a higher burden of health problems and therefore
have more frequent interactionswith medical and public health
services [42]. Such increased contact may enhance their
exposure to assisted smoking cessation programs, which helps
explain why smokers embedded in OSNs and LSNs are more
likely to seek professional support for smoking cessation and
less likely to engage in USC. Taken together, these findings
suggest that low-status social environments may influence
smoking cessation behaviors, not simply through socioeconomic
disadvantage, but also through network-based pathways that
shape access to institutional and social resources.

This study found that reference group norms exert both adirect
effect on USC and indirect effects through OSNs and LSNs.
By integrating social network dynamicsinto TRA, thisapproach
enriches its explanatory power and highlights the importance
of interpersona influences in shaping behavioral intentions
[12,39]. Academically, the findings contribute to the literature
on social influence and health behavior by demonstrating that
normative pressures are not only transmitted directly but also
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mediated through network structures. Practically, the results
provide valuableinsightsfor intervention design: by identifying
key network configurations and normative pathways,
policymakers and health practitioners can more effectively
promote smoking cessation behaviors. Thisunderscorestherole
of social networksin embedding reference group normswithin
behavioral decision-making processes, suggesting that
interventions targeting peer groups and socia ties may yield
greater success in reducing smoking prevalence.

In thisstudy, 91.6% of those who quit smoking reported quitting
without assistance, a percentage similar to that found in another
study (93.1%) by the Chinese Center for Disease Control and
Prevention (CDC) [26]. USC adoption is much higher in China
than in the Western world. In Australia, Smith et a [43] found
that between 54% and 69% of former smokers had quit without
professional help, while 41%-58% of current smokers had tried
to quit without assistance. In the United States, earlier research
on successful attempts to quit smoking found that unassisted
quit rates vary between 64% and 78% [44,45]. In Canada, a
study found that Chinese immigrant smokers infrequently use
cessation aids or services [46]. Furthermore, the preval ence of
USC successwas high (42.1%) in this study, which isalso much
higher than that in Western society [11,45]. This may reflect
differencesin cultural norms. Chinese culture, to alarge extent,
still adheres to agrarian social mores, which emphasize
individual spirit and perseverance in coping with behavioral
problems[12]. Thus, quitting smoking on their own rather than
relying on professiona assistance reflects an individual’s
strength and willpower. Based on this cultura model for
smoking cessation, decision makers need to adapt to the Situation
and actively promote USC among the Chinse population.

Thefindingsreveal that socioeconomic and demographic factors
play a complex role in the adoption of USC. Although initial
analysesidentified ethnicity, education level, and marital status
as significant correlates of USC adoption, only education
remained an independent predictor when these factors were
examined concurrently in a multivariate model. Specifically,
compared to individuals with an elementary school education
or below, those with junior high school education showed a
significantly lower adoption rate of USC. Thissuggeststhat the
apparent associations of ethnicity and marital status with USC
adoption may be largely confounded by or mediated through
educational attainment. Higher education likely confers
advantages in health awareness and behavioral capacity that
enable individuals to attempt and succeed in quitting smoking
without formal assistance, regardless of their ethnic background
or marital status. Thisstudy found an increasein USC adoption
with age, which aligns with findings from other studies as well
[11,38]. This may reflect the fact that as individuals age, the
prevalence of health problems may increase, leading to agreater
need and motivation to quit smoking [5]. Older smokers grew
up in an era of relative scarcity of material and medical
resources, making them more inclined to rely on personal
willpower rather than external aidsto solve problems. Nicotine
replacement therapy (NRT), quit lines, and digital health tools
have only become widespread in recent decades. Older adults
may be less familiar with these newer methods or skeptical
about their safety and effectiveness, leading them to place
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greater trust in traditional, self-driven approaches to quitting
smoking. It isinteresting to note that in this study, the smoking
amount was linked to the choice of unassisted quitting, and
heavy smokerswere lesslikely to quit smoking independently.
This aligns with findings from other studies [11,45]. Perhaps
this is because heavy smokers typically have higher nicotine
dependence, which can hinder their ability to quit smoking
independently, leading to alower prevalence of USC adoption.

This study revealed that the smoking prevalence was 44.8%.
Among smokers, 57.8% quit smoking, with 91.6% of them not
using assistance. Among the USC users, 42.1% successfully
achieved abstinence. This indicates that the USC success
prevalence among smokers was 22.3%. According to the
Chinese CDC survey of 2018, more than 308 million adultsin
China were current smokers [47]. Using the USC success
prevalence from this study, approximately 68.7 million Chinese
smokers could be projected to achieve abstinence if they try
USC. A study [26] using direct USC numbers found that USC
contributed to successful smoking cessation by approximately
70 million smokersin China. It isworth noting that the numbers
from both sources are similar, indicating their reliability. It is
indeed a massive number of those who quit smoking, and if this
were to happen, it would produce positive changes in their
health, lifestyle, and overall well-being. It iswidely recognized
that clinical and other individual-level smoking cessation
methods are insufficient to fundamentally reduce smoking
prevalence at the population level . Although such interventions
can achieve high successrates among participants, their overall
impact on national smoking rates remains limited, as they fail
to reach the majority of smokers. More importantly,
individual-oriented strategies often do not adequately address
broader socioeconomic and cultural factors that contribute to
sustai ned smoking behavior in China. Theseinclude aggressive
marketing by the tobacco industry; social norms that tolerate,
and even encourage, smoking by males; the use of cigarettesin
social rituals; and the affordability of tobacco products. Without
complementary population-level measures, such as those
recommended by the WHO FCTC, including substantial tobacco
tax increases, comprehensive bans on tobacco advertising, and
the implementation of smoke-free laws, the effectiveness of
stand-alone clinical interventions remains significantly
constrained. Such policies are essential to reshaping social,
economic, and environmental conditions to make smoking less
attractive and accessible. This study provides evidencethat USC
adoption can effectively reduce the smoking prevalence in the
population. However, this approach seems to have been
overlooked by many Chinese health professionals and
government officials. The WHO FCTC requires parties to
promote tobacco cessation and implement effective measures
to help tobacco users quit [4]. In China, smoking cessation
assistance by health care professional sis common and receives
considerable attention from the government. However, USC is
often overlooked by tobacco control agencies, as they tend to
consider it nonprofessional. USC can, in fact, be strengthened
through professional strategies, such as implementing
smoke-free environments, launching large-scal e health education
campaigns, and using media-based cessation interventions.
Notably, engagement in USC may also heighten individuals
awareness of, and interest in, professional smoking cessation
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support services. What we urgently need to do is improve the
understanding of the effectiveness of USC and enhance
professional servicesfor USC to increase the number of people
trying to quit smoking and to enhance USC success rates.

Study Limitations

This study has a few limitations. First, as this study used a
cross-sectional design, causal relationships cannot be
established. Future longitudinal or experimental studies are
needed to further explore causal mechanisms underlying these
relationships. Although USC may promote attempts to quit
smoking or short-term smoking cessation success, it does not
necessarily lead to sustained long-term abstinence. The issue
of long-term smoking cessation outcomes, along with
comparisons between USC and other established smoking
cessation support measures, particularly those aligned with
Article 14 of the WHO FCTC, remains acritical areafor future
research.

Second, we assessed the social network size using the network
scale-up method, which estimates the number of individuals a
respondent knows. This approach has been widely applied in
population studies and social network research to approximate
the personal network size [28,29]. We acknowledge that this
approach primarily captures the breadth of social connections
rather than their depth, intensity, or emotional closeness.
Although this method may not fully reflect the strength or
quality of relationships, it provides a standardized and efficient
means of estimating the network size across large populations.
Given the scope and objectives of our study, this method was
appropriate for our analytical framework. Nonetheless, we
recognizethe limitations of this approach and suggest that future
research incorporate complementary measures, such as tie
strength, frequency of interaction, or perceived support, to
provide a more nuanced understanding of social networks.

Third, the occupational categories used in the LSN and HSN
measures are relatively limited, as they were specifically
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designed to capture culturally recognized social groups within
the Chinese context. Although thistargeted approach facilitates
the identification of low- and high-status networks, it may not
fully encompass the broader diversity of participants’ socia
connections. Although reliability and validity analysesindicate
strong psychometric performance, it remains possible that
certain subpopulations were insufficiently represented. To
enhance representativeness, future research should consider
broadening the occupational scope of these measures.

Fourth, the OSN measure is based on the network scale-up
method, which estimates the social network size by asking
respondents how many people they know with certain common
surnames. This approach has been widely used in social network
research and has demonstrated validity in estimating general
network exposure [48]. In our adaptation, we selected the most
prevalent Chinese surnames to ensure cultural relevance. This
method provides a practical proxy for the network size, but we
recognize that relying solely on surname recognition may
underestimate the complexity and richness of actual social
networks, especially in urban or highly mobile populations.

Conclusion

This study demonstrates that USC is the predominant method
used by Chinese smokers. It further reveals that individuals
embedded in OSNs or LSNs are less likely to adopt USC and
that these networks exert indirect effects within the structure
linking reference group norms and USC adoption, underscoring
the influence of social environments on smoking cessation
behavior. Mass media campaigns, public health initiatives, and
the promotion of smoke-free environmentsareal effectiveways
to encourage the use of smoking cessation strategies, which
lead to changes within social networks, ultimately resulting in
shiftsin network norms and USC adoption. For further tobacco
control, policies should move beyond treatment provision toward
reshaping socia environments and network norms, as sustained
reductions in smoking prevalence depend on cultural
denormalization rather than clinical service expansion aone.

We would like to thank all the participants of this study and our partners in data collection.

Funding

The analysis resource of this research was partly funded by the Young Talent Training Program of the Guangdong Association
for Science and Technology (grant number SKXRC2025158). The study design was partly funded by the National Natural Science
Foundation of China (grant number 71473221). Data management also was partly funded by the Bloomberg Initiative to Reduce
Tobacco Use Project (grant number China-37-06). The funders had no involvement in the interpretation and writing of the
manuscript.

Data Availability
The datasets used and analyzed during the study are available from the corresponding author upon reasonable request.

Authors Contributions

Conceptualization, data curation, and project administration were handled by SP; conceptualization, methodology, resources,
formal analysis, and writing—original draft by TY; data curation and project administration by LL; investigation and
writing—review and editing by WZ; and validation and writing—review and editing by RRC. All authors have read and approved
thefinal version of the manuscript. The authors declare the use of generative artificial intelligence (Al) inthe research and writing

https://publichealth.jmir.org/2026/1/e74147 JMIR Public Health Surveill 2026 | vol. 12 | €74147 | p. 13

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Peng et a

process. According to GAIDeT (Generative Al Delegation Taxonomy, 2025), the following tasks were delegated to generative
Al (GAIl) tools under full human supervision: proofreading and editing. The GAI tool used was ChatGpt-5.2. Responsibility for
the final manuscript lies entirely with the authors. GAI tools are not listed as authors and do not bear responsibility for the final
outcomes. We used ChatGPT-5.2 solely for English language grammar check, under full human supervision. No scientific content
was generated by Al.

Conflictsof Interest
None declared.

References

1.  Schoberberger R, Bohm G, Schroeder Y. Heavy dependent nicotine smokers--newfound lifestyle appreciation after quitting
successfully. Experiencesfrom inpatient smoking cessation therapy. Public Health. May 2015;129(5):539-544. [FREE Full
text] [doi: 10.1016/j.puhe.2015.02.011] [Medline: 25773313]

2. Tonstad S, Tannesen P, Hajek P, Williams KE, Billing CB, Reeves KR, et al. Varenicline Phase 3 Study Group. Effect of
maintenance therapy with varenicline on smoking cessation: arandomized controlled trial. JAMA. Jul 05, 2006;296(1):64-71.
[FREE Full text] [doi: 10.1001/jama.296.1.64] [Medline: 16820548]

3.  Hand S, Edwards S, Campbell A, Cannings R. Controlled trial of three weeks nicotine replacement treatment in hospital
patients also given advice and support. Thorax. Aug 2002;57(8):715-718. [FREE Full text] [doi: 10.1136/thorax.57.8.715]
[Medline: 12149533]

4.  World Health Organization. WHO Framework Convention on Tobacco Control. Geneva. WHO Document Production
Services; 2005.

5. Yang T, Yang G. Smoking cessation strategies in tobacco control in China. J Tuberc Lung Health. 2012;1(1):45-47.

6. Jiang S, Yang T, Bullen C, Chen J, Yu L, Peng S, et a. Real-world unassisted quit success and related contextual factors:
a population-based study of Chinese male smokers. Tob Control. Sep 2021;30(5):498-504. [FREE Full text] [doi:
10.1136/tobaccocontrol-2019-055594] [Medline: 32675250]

7. YanY,LinB, XuQ, XieH, Zeng X, Di X, et a. Utilization of smoking cessation support among adults- 18 PLADs, China,
2020. China CDC WKkly. May 26, 2023;5(21):459-463. [FREE Full text] [doi: 10.46234/ccdcw2023.087] [Medline:
37405263]

8.  Smith AL, Chapman S, Dunlop SM. What do we know about unassisted smoking cessation in Australia? A systematic
review, 2005-2012. Tob Control. Jan 2015;24(1):18-27. [FREE Full text] [doi: 10.1136/tobaccocontrol-2013-051019]
[Medline: 24026163]

9.  Soulakova JN, Crockett LJ. Unassisted quitting and smoking cessation methods used in the United States: analyses of
2010-2011 tobacco use supplement to the current population survey data. Nicotine Tob Res. Dec 13, 2017;20(1):30-39.
[FREE Full text] [doi: 10.1093/ntr/ntw273] [Medline: 27798084]

10. YangT, Zhu Z, Barnett R, Zhang W, Jiang S. Tobacco advertising, anti-tobacco information exposure, environmental
smoking restrictions, and unassisted smoking cessation among Chinese male smokers. a population-based study. Am J
Mens Health. Jun 11, 2019;13(3):1557988319856152. [FREE Full text] [doi: 10.1177/1557988319856152] [Medline:
31185783]

11. ZhuS, Melcer T, Sun J, Rosbrook B, Pierce JP. Smoking cessation with and without assistance: apopulation-based analysis.
Am JPrev Med. May 2000;18(4):305-311. [FREE Full text] [doi: 10.1016/s0749-3797(00)00124-0] [Medline: 10788733]

12.  Yang T. Health Research: Social and Behavioral Theories and Methods, 3rd ed. Beijing. People's Medical Publishing
House; 2025.

13. Baer M. The strength-of-weak-ties perspective on creativity: a comprehensive examination and extension. J Appl Psychal.
May 2010;95(3):592-601. [FREE Full text] [doi: 10.1037/a0018761] [Medline: 20476837]

14. Yang XY, Kelly BC, Yang T. The influence of self-exempting beliefs and socia networks on daily smoking: a mediation
relationship explored. Psychol Addict Behav. Sep 2014;28(3):921-927. [FREE Full text] [doi: 10.1037/a0037176] [Medline:
25134037]

15. Abd G, PlumridgeL, Graham P. Peers, networks or relationships. strategiesfor understanding social dynamics as determinants
of smoking behaviour. Drugs: Educ Prev Policy. Jul 10, 2009;9(4):325-338. [FREE Full text] [doi:
10.1080/09687630210157636]

16. Fang X, Li X, Stanton B, Dong Q. Social network positions and smoking experimentation among Chinese adolescents. Am
J Health Behav. 2003;27(3):257-267. [FREE Full text] [doi: 10.5993/ajhb.27.3.7] [Medline: 12751622]

17. Pearson M, Michell L. Smoke rings: social network analysis of friendship groups, smoking and drug-taking. Drugs. Educ
Prev Policy. 2000;7(1):21-37. [FREE Full text] [doi: 10.1080/dep.7.1.21.37]

18. SeoD, Huang Y. Systematic review of socia network analysisin adolescent cigarette smoking behavior. J Sch Health. Jan
06, 2012;82(1):21-27. [FREE Full text] [doi: 10.1111/j.1746-1561.2011.00663.x] [Medline: 22142171]

19. RossB, Tingzhong Y, Xiaozhao Y. Smoking Environmentsin China: Challengesfor Tobacco Control. Switzerland. Springer
Nature; 2021.

https://publichealth.jmir.org/2026/1/€74147 JMIR Public Hedlth Surveill 2026 | vol. 12 | 74147 | p. 14
(page number not for citation purposes)


https://pubmed.ncbi.nlm.nih.gov/25773313/
https://pubmed.ncbi.nlm.nih.gov/25773313/
http://dx.doi.org/10.1016/j.puhe.2015.02.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25773313&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/16820548/
http://dx.doi.org/10.1001/jama.296.1.64
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16820548&dopt=Abstract
https://thorax.bmj.com/lookup/pmidlookup?view=long&pmid=12149533
http://dx.doi.org/10.1136/thorax.57.8.715
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12149533&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/32675250/
http://dx.doi.org/10.1136/tobaccocontrol-2019-055594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32675250&dopt=Abstract
https://europepmc.org/abstract/MED/37405263
http://dx.doi.org/10.46234/ccdcw2023.087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37405263&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/24026163/
http://dx.doi.org/10.1136/tobaccocontrol-2013-051019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24026163&dopt=Abstract
https://europepmc.org/abstract/MED/27798084
http://dx.doi.org/10.1093/ntr/ntw273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27798084&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1557988319856152?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1557988319856152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31185783&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/10788733/
http://dx.doi.org/10.1016/s0749-3797(00)00124-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10788733&dopt=Abstract
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fa0018761
http://dx.doi.org/10.1037/a0018761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20476837&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/25134037/
http://dx.doi.org/10.1037/a0037176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25134037&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/09687630210157636?utm_medium=article&utm_source=researchgate.net
http://dx.doi.org/10.1080/09687630210157636
https://pubmed.ncbi.nlm.nih.gov/12751622/
http://dx.doi.org/10.5993/ajhb.27.3.7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12751622&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/dep.7.1.21.37
http://dx.doi.org/10.1080/dep.7.1.21.37
https://pubmed.ncbi.nlm.nih.gov/22142171/
http://dx.doi.org/10.1111/j.1746-1561.2011.00663.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22142171&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Peng et a

20. Pan Z. Socioeconomic predictors of smoking and smoking frequency in urban China: evidence of smoking as a social
function. Health Promot Int. Sep 2004;19(3):309-315. [FREE Full text] [doi: 10.1093/heapro/dah304] [Medline: 15306615]

21. YangT, Fisher KJ, Li F, Danaher BG. Attitudesto smoking cessation and triggers to relapse among Chinese male smokers.
BMC Public Health. Mar 14, 2006;6(1):65. [FREE Full text] [doi: 10.1186/1471-2458-6-65] [Medline: 16533411]

22. Christakis NA, Fowler JH. The collective dynamics of smoking in alarge socia network. N Engl JMed. May 22,
2008;358(21):2249-2258. [FREE Full text] [doi: 10.1056/NEJMsa0706154] [Medline: 18499567]

23. Hoffman BR, Sussman S, Unger JB, Valente TW. Peer influences on adolescent cigarette smoking: atheoretical review of
the literature. Subst Use Misuse. 2006;41(1):103-155. [FREE Full text] [doi: 10.1080/10826080500368892] [Medline:
16393739]

24. MontesF, Blanco M, Useche AF, Sanchez-Franco S, Caro C, Tong L, et a. Exploring the mechanistic pathways of how
socia network influences social normsin adolescent smoking prevention interventions. Sci Rep. Feb 21, 2023;13(1):3017.
[FREE Full text] [doi: 10.1038/s41598-023-28161-7] [Medline: 36810585]

25. Sohn M, Moon D, Kim J. A longitudinal cohort study of adolescent social network positions and lifetime daily smoking
and nicotine dependence. Youth Soc. Apr 05, 2023;56(1):217-238. [EREE Full text] [doi: 10.1177/0044118x231164742]

26. World Health Organization. Global adult tobacco survey (GATS) China 2010 country report. 2011. URL: https://cdn.
who.int/media/docs/defaul t-source/ncds/ncd-surveillance/data-reporti ng/china/gats/en-tfi-china-gats-factsheet-2010. pdf
[accessed 2026-02-27]

27. WilliamsMB, Beebe LA, Neas BR. State-level correlates of unassisted quit attempts and success. J Okla State Med Assoc.
Nov 2015;108(11):455-462. [FREE Full text] [Medline: 26817062]

28. Madltie R, Raftery AE, McCormick TH, Baraff AJ. Estimating population size using the network scale up method. Ann
Appl Stat. Sep 2015;9(3):1247-1277. [FREE Full text] [doi: 10.1214/15-A0CAS827] [Medline: 26949438]

29. McCormick TH, Salganik MJ, Zheng T. How many people do you know?: efficiently estimating personal network size. J
Am Stat Assoc. Mar 01, 2010;105(489):59-70. [FREE Full text] [doi: 10.1198/jasa.2009.ap08518] [Medline: 23729943]

30. Fabrigar LR, Wegener DT, MacCallum RC, Strahan EJ. Evaluating the use of exploratory factor analysisin psychological
research. Psychol Methods. Sep 1999;4(3):272-299. [FREE Full text] [doi: 10.1037/1082-989X.4.3.272]

31. Hair J. Multivariate data analysis: an overview. In: Lovric M, editor. International Encyclopedia of Statistical Science.
Berlin, Heidelberg. Springer; 2011:904-907.

32. StevensJ. Applied Multivariate Statistics for the Social Sciences, 2nd ed. Hillsdale, NJ. Lawrence Erlbaum Associates,
1992.

33. Taber KS. The use of Cronbach’s alphawhen developing and reporting research instrumentsin science education. Res Sci
Educ. Jun 7, 2017;48(6):1273-1296. [FREE Full text] [doi: 10.1007/s11165-016-9602-2]

34. Gareth J, DanielaW, Trevor H, Tibshirani R. An Introduction to Statistical Learning. New York. Springer; 2021.

35. Allison P. Logistic Regression Using SAS: Theory and Application, 2nd ed. Cary, NC. SAS Ingtitute; 2012.

36. Sommet N, Morselli D. Keep calm and learn multilevel logistic modeling: a simplified three-step procedure using Stata,
R, Mplus, and SPSS. Int Rev Soc Psychol. 2017;30(1):203-218. [FREE Full text] [doi: 10.5334/irsp.90]

37. Hul, Bentler PM. Cutoff criteriafor fit indexesin covariance structure analysis: conventional criteriaversus new alternatives.
Struct Equ Model. Jan 1999;6(1):1-55. [FREE Full text] [doi: 10.1080/10705519909540118]

38. Wank D. Cigarettes and domination in Chinese business networks: institutional change during the market transition. In:
Davis D, editor. The Consumer Revolution in Urban China. Berkeley, CA. University of California Press; 2000.

39. Valente TW. Socia Networks and Health: Models, Methods, and Applications. New York. Oxford University Press; 2010.

40. BanduraA. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev. 1977;84(2):191-215. [FREE Full
text] [doi: 10.1037/0033-295X.84.2.191]

41. Hiscock R, Bauld L, Amos A, Fidler JA, Munafd M. Socioeconomic status and smoking: areview. Ann N Y Acad Sci.
Feb 2012;1248:107-123. [FREE Full text] [doi: 10.1111/].1749-6632.2011.06202.x] [Medline: 22092035]

42. BrownT, Platt S, Amos A. Equity impact of European individual-level smoking cessation interventions to reduce smoking
in adults: asystematic review. Eur JPublic Health. Aug 2014;24(4):551-556. [FREE Full text] [doi: 10.1093/eurpub/cku065]
[Medline: 24891458]

43. Smith AL, Carter SM, Chapman S, Dunlop SM, Freeman B. Why do smokerstry to quit without medication or counselling?
A qualitative study with ex-smokers. BMJ Open. Apr 30, 2015;5(4):e007301. [FREE Full text] [doi:
10.1136/bmjopen-2014-007301] [Medline: 25933811]

44. Cokkinides VE, Ward E, Jemal A, Thun MJ. Under-use of smoking-cessation treatments: results from the National Health
Interview Survey, 2000. Am JPrev Med. Jan 2005;28(1):119-122. [FREE Full text] [doi: 10.1016/j.amepre.2004.09.007]
[Medline: 15626567]

45. Shiffman S, Brockwell SE, Fillitteri JL, Gitchell JG. Use of smoking-cessation treatments in the United States. Am J Prev
Med. Feb 2008;34(2):102-111. [FREE Full text] [doi: 10.1016/j.amepre.2007.09.033] [Medline: 18201639]

46. Mao A, Bottorff JL. A qualitative study on unassisted smoking cessation among Chinese Canadian immigrants. Am JMens
Health. Nov 2017;11(6):1703-1712. [FREE Full text] [doi: 10.1177/1557988315627140] [Medline: 26819181]

https://publichealth.jmir.org/2026/1/€74147 JMIR Public Hedlth Surveill 2026 | val. 12 | €74147 | p. 15

(page number not for citation purposes)


https://academic.oup.com/heapro/article/19/3/309/662405
http://dx.doi.org/10.1093/heapro/dah304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15306615&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-65
http://dx.doi.org/10.1186/1471-2458-6-65
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16533411&dopt=Abstract
https://europepmc.org/abstract/MED/18499567
http://dx.doi.org/10.1056/NEJMsa0706154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18499567&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/10826080500368892
http://dx.doi.org/10.1080/10826080500368892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16393739&dopt=Abstract
https://doi.org/10.1038/s41598-023-28161-7
http://dx.doi.org/10.1038/s41598-023-28161-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36810585&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0044118X231164742
http://dx.doi.org/10.1177/0044118x231164742
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/china/gats/en-tfi-china-gats-factsheet-2010.pdf
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/china/gats/en-tfi-china-gats-factsheet-2010.pdf
https://pubmed.ncbi.nlm.nih.gov/26817062/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26817062&dopt=Abstract
https://europepmc.org/abstract/MED/26949438
http://dx.doi.org/10.1214/15-AOAS827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26949438&dopt=Abstract
https://europepmc.org/abstract/MED/23729943
http://dx.doi.org/10.1198/jasa.2009.ap08518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23729943&dopt=Abstract
https://psycnet.apa.org/record/1999-03908-004
http://dx.doi.org/10.1037/1082-989X.4.3.272
https://link.springer.com/article/10.1007/s11165-016-9602-2
http://dx.doi.org/10.1007/s11165-016-9602-2
https://www.researchgate.net/publication/319605410_Keep_Calm_and_Learn_Multilevel_Logistic_Modeling_A_Simplified_Three-Step_Procedure_Using_Stata_R_Mplus_and_SPSS
http://dx.doi.org/10.5334/irsp.90
https://www.tandfonline.com/doi/abs/10.1080/10705519909540118
http://dx.doi.org/10.1080/10705519909540118
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0033-295X.84.2.191
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0033-295X.84.2.191
http://dx.doi.org/10.1037/0033-295X.84.2.191
https://pubmed.ncbi.nlm.nih.gov/22092035/
http://dx.doi.org/10.1111/j.1749-6632.2011.06202.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22092035&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/24891458/
http://dx.doi.org/10.1093/eurpub/cku065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24891458&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25933811
http://dx.doi.org/10.1136/bmjopen-2014-007301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25933811&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/15626567/
http://dx.doi.org/10.1016/j.amepre.2004.09.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15626567&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/18201639/
http://dx.doi.org/10.1016/j.amepre.2007.09.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18201639&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1557988315627140?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1557988315627140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26819181&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Peng et a

47. Xiaol, NanY, Di XB, Meng ZD. Study on smoking behavior and its changes among Chinese people aged 15 years and
above in 2018. Zhonghua Liu Xing Bing Xue Za Zhi. Jun 10, 2022;43(6):811-817. [FREE Full text] [doi:
10.3760/cma.j.cn112338-20211130-00934] [Medline: 35725334]

48. Clay-Warner J, Kawashima T, Edgemon TG. Measure of personal network size using the known population method: a
methodological guide. Am JPublic Health. May 03, 2022;112(5):747-753. [EREE Full text] [doi:
10.2105/AJPH.2022.306731] [Medline: 35298281]

Abbreviations

AIC: Akaike Information Criterion

CDC: Center for Disease Control and Prevention
EFA: exploratory factor analysis

FCTC: Framework Convention on Tobacco Control
GFI: goodness-of-fit index

HSN: higher social network

LSN: lower socia network

NFI: normed fit index

OR: oddsratio

OSN: ordinary socia network

RM SEA: root mean square error of approximation
SC: Schwarz Criterion

SEM: structural equation modeling

TRA: theory of reasoned action

TSN: total social network

USC: unassisted smoking cessation

VIF: variance inflation factor

WHO: World Health Organization

Edited by AMavragani, T Sanchez; submitted 18.Mar.2025; peer-reviewed by YTD Cheung, H Tateno; commentsto author 01.Sep.2025;
revised version received 12.Feb.2026; accepted 24.Feb.2026; published 25.Mar.2026

Please cite as:

Peng S Yang T, Li L, Zhang W, Cottrell RR

Social Networks and Their Influence on the Choice of Unassisted Smoking Cessation: Cross-Sectional Sudy in Sx Citiesin China
JMIR Public Health Surveill 2026;12:e74147

URL: https://publichealth.jmir.org/2026/1/€74147

doi: 10.2196/74147

PMID:

©Sihui Peng, Tingzhong Yang, Lijing Li, Weifang Zhang, Randall R Cottrell. Originally published in IMIR Public Health and
Surveillance (https://publichealth.jmir.org), 25.Mar.2026. Thisis an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Public Health and Surveillance, is properly
cited. The complete bibliographic information, alink to the original publication on https://publichealth.jmir.org, as well as this
copyright and license information must be included.

https://publichealth.jmir.org/2026/1/€74147 JMIR Public Hedlth Surveill 2026 | vol. 12 | €74147 | p. 16
(page number not for citation purposes)

RenderX


https://pubmed.ncbi.nlm.nih.gov/35725334/
http://dx.doi.org/10.3760/cma.j.cn112338-20211130-00934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35725334&dopt=Abstract
https://onlinelibrary.wiley.com/doi/full/10.1111/jssr.12479
http://dx.doi.org/10.2105/AJPH.2022.306731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35298281&dopt=Abstract
https://publichealth.jmir.org/2026/1/e74147
http://dx.doi.org/10.2196/74147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

