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A B S T R A C T

Objective: To test the efficacy of a family-assisted smoking cessation intervention based on Motivational

interviewing (MI) among low-motivated Chinese smokers.

Methods: A two-armed randomized controlled trial study design was utilized. 159 Smoker-supporter

pairs were randomly allocated to the intervention (a family-assisted MI intervention-77) or control (an

intensity-matched health education-82) group (IG & CG). Change in smoking characteristics,

communication characteristics, Partner Intervention Questionnaire (PIQ), Decisional Balance Scale

(DBL), and Situational Temptations Scale (STP) were measured at baseline, post-intervention, 3-month

and 6-month follow-up.

Results: Compared to CG, IG had more significant increase over time in self-report quitting attempts of at

least 24 h, biochemically verified 7-day smoking abstinence, the Positive dimension of PIQ and the Cons

in DBL, whereas the daily cigarettes smoked, the Pros in DBL and STP were showed more significant

decrease over time in IG (P < 0.05). After intervention, the communication frequency and satisfactory

were also improved by smokers (P < 0.01).

Conclusion: The family-assisted MI intervention is more effective in changing the smoking behaviors and

increasing the communication between smokers and family, than health education.

Practical implications: Using the family-assisted smoking cessation intervention based on MI,

community health service providers can influence and empower low-motivated smokers positively

for quit smoking.

� 2015 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Smoking is the primary cause of preventable diseases
worldwide. The annual death toll due to tobacco is predicted to
rise to more than eight million by 2030 [1]. China is one of the
world’s largest producers and consumers of tobacco products. In
2012, 350 million adults (27%) were current smokers in China; this
ubiquitous use results in 1 million deaths directly related to
smoking and 27.9 billion Yuan in productivity loss annually
[2]. Thus, reducing the prevalence of smoking remains one of the
country’s most important public health goals.

Due to China’s large population and smoking’s substantial
contribution to mortality, researchers have proposed that more
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effectively and broadly applied smoking control strategies could
prevent at least 50 million deaths [3,4]. Several intervention
programs have been developed to help smokers quit in other
countries. For example, a combination of counseling and pharma-
cotherapy has been found to achieve the highest rate of smoking
cessation [5–7]. Although some programs have demonstrated
moderate efficacy, unfortunately, relapse rate is also high [8], and
long-term abstinence rate remains low [9]. Most smokers are
‘‘interested’’ in quitting, but approximately 70–80% does not plan
to quit in the next 6 months [8,10]. Currently, many established
smoking cessation programs focus on the remaining 20% of
smokers who are ready and actively seeking assistance to quit.
Primary care physicians are more likely to counsel – or refer to
counseling – patients who are motivated to quit [11]. Given that
those unmotivated to quit comprise a large majority of the
smokers, it is necessary continue investigating proactive interven-
tion for tobacco dependence, especially with respect to smoking
motivation and process.

Motivational interviewing (MI) is a promising approach
increasingly applied to smoking cessation. It has shown modest
-assisted smoking cessation intervention based on motivational
Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.02.017
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positive effects, particularly among those who are not currently
motivated to quit, or who have low levels of motivation to quit
[12,13]. MI has been defined as a collaborative, person-centered
directive approach to enhance intrinsic motivation to behavioral
change by helping people explore and resolve ambivalence
between the desired behavior and their actual behavior [14]. MI
uses several communication methods, such as open-ended
questions and affirming and reflective listening, to express
empathy, develop discrepancy, roll with resistance, and support
self-efficacy. Although much evidence showed that MI-based
intervention is more effective on smoking cessation than ques-
tioning, persuading, or advice-giving, there are significant defi-
ciencies in the existing literature, which has not focused on the role
of motivation to quit, used alternative equal intensity control
groups, or considered the effect of family support [12,15].

Support from family members, such as spouses, can help the
smoker to maintain long-term abstinence [16]. Non-smokers’
attitudes and behaviors, especially those of friends and family, also
can aid smokers to quit [17]. In particular, studies by Janice et al.
showed that third-party support plays an important role in the
process of smoking cessation among Chinese–Americans smokers
[18]. However, an evaluation of six studies indicated mixed results
[19]. Given the limited randomized controlled trials assessing
family support and smoking cessation, it is worthwhile to further
study the role of family support on quitting. Taken together, these
findings suggest that tailoring counseling style to motivational
levels and family support may be most effective.

The city of Changsha, located in southern China, has the highest
smoking rate (54.54%) among six cities studied in China, but the
motivation of its smokers to quit is low [20,21]. Primary health care
(hospital or community) can provide a base for the initiation of
effective smoking cessation interventions [22]. Community-based
services were shown to reduce smoking rates by 12% yearly [23].
Unfortunately, the provision of such treatment is limited in
China. The current Chinese smoking cessation programs focus on
the rather ineffective method of brief health education, such as
questioning, persuading, or advice-giving. To our knowledge, the use
of MI-based intervention on smoking cessation in the community
has not been previously reported from China. Therefore, we
constructed a family-assisted smoking cessation intervention
program based on MI for the low-motivated smokers in the
communities of Changsha, China.

The purpose of the present study was to conduct a randomized
controlled trial to examine the efficacy of MI for inducing attempts
to quit among smokers with low motivation, while addressing
key limitations of prior studies. We hypothesized that a family-
assisted smoking cessation intervention based on MI would
yield significantly less daily cigarette consumption, higher 7-day
abstinence rates, and higher numbers attempting to quit for at
least 24 h than intensity-matched smoking cessation education.
Communication frequency and satisfaction as well as results from
the Partner Intervention Questionnaire (PIQ), Decisional Balance
Scale (DBL), and Situational Temptations Scale (STP), would also
improve with the MI-based intervention.

2. Methods

A two-armed randomized controlled trial was conducted in the
community setting in Changsha, China. The study was approved by
the Institutional Review Board (IRB) of Central South University.

2.1. Participants and procedure

In China, urban geographical administrative areas go in
descending order from city to district, neighborhood, community
and household. We selected one of the 15 neighborhoods in Yuelu
Please cite this article in press as: Huang FF, et al. Effects of a family
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district, located in western Changsha. Yuelu has a population of
0.8 million, and its smoking prevalence is 42.3% among the adult
population [24]. To avoid the effect of contamination, two
geographically separated communities in the neighborhood were
randomly selected as the study sites (one intervention and one
control community). The distance between the two sites was
5 km. Each had a registered population of �40,000 with similar
distribution by age and gender. In each community, smoker-
supporter pairs were recruited through the word of mouth, flyers,
billboards, advertising, and physician referral.

General eligibility criteria for participation were: (a) age 18 or
above; (b) education level of 6th grade or higher; (c) Chinese
speaking; (d) have a mailing address and telephone number.
Smoker participants must have been smoking at least 5 cigarettes
in the past 7 days, were not motivated or ready to quit smoking
(assessed by one question [25]: ‘‘Did you try to quit smoking?’’,
with two possible answers ‘‘yes’’ or ‘‘no’’. The smokers who
reported ‘‘No’’ were designated as potential participants), and had
a family member who would participate as a supporter
participant. The family supporters could be smokers or non-
smokers. Excluded were those who have been involved in other
smoking cessation programs, and currently have psychological,
alcohol, or drug problems.

Potential smokers were re-screened for their smoking status by
a carbon monoxide monitor (Bedfont Scientific piCO + Smokerly-
zer). Eligibility is determined by a CO level of 8 parts per million
(ppm) or higher [26]. The readiness to quit smoking was re-
assessed by one question asking [25], ‘‘Are you currently thinking
about quitting?’’ with two possible responses: ‘‘No, not at all’’ or
‘‘Yes, in the next 6 months, but have no intention to quit in the next
30 days’’. According to their answers, smokers were classified into
two groups: pre-contemplators and contemplators.

Eligible smoker-supporter pairs were randomized to the
intervention (the family-assisted smoking cessation intervention
based on MI) or control (the intensity-matched smoking cessation
education) groups (IG & CG). Randomizations were done via a
computer-generated random allocation method by an indepen-
dent statistician. A sample of 71 per group was necessary to detect
a difference of 20% between IG and CG [18], with an estimated
attrition rate of 20%. Fig. 1 provides the overview of the numbers of
subjects screened, randomized, and retained.

2.2. The family-assisted smoking cessation intervention

2.2.1. Smokers

All smokers were provided with ‘‘Pathways to Change—A Self-
Help Manual for All Smokers’’, a 32-page A4-size self-help manual
on quitting for low-motivated smokers. Two nurses provided
guidance to the smokers on how to use this booklet appropriately,
lasting about 25 min.

In addition to the 25-min guidance, individualized tailored MI
was delivered by the same nurses. MI consists of four weekly,
approximately 20-min sessions, and each MI is conducted in-
person. According to the ‘‘5 R’s’’ (Relevance, Risks, Rewards,
Roadblocks, Repetition), nurses assist smokers to explore and
resolve ambivalence regarding quitting smoking, consistent with
the principles and strategies described by Miller and Rollnick [14].
The ‘‘pre-contemplators’’ and ‘‘contemplators’’ received different
points of emphasis in the MI. Detailed contents of the MI are shown
in Table 1.

2.2.2. Family supporters

All paired-supporters were provided with ‘‘Pathways to
Change—A Handbook for Family supporters of All Smokers’’, a
37-page A4-size manual, which is matched to the smokers’
booklet. Two nurses gave 25-min long in-person guidance to
-assisted smoking cessation intervention based on motivational
Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.02.017
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Fig. 1. Recruitment flow chart.

Table 2
A brief description of the intervention and control group.

Group Participants Contents

IG Smokers 5 R’ s individualized MI (4 weekly,

20 min

sessions, in person)

Self-help booklet guidance (25 min)

Family

supporters

Self-help booklet guidance(25 min)

CG Smokers ‘‘5As’’ smoking cessation

education (4 weekly, 20 min

sessions, in person)

Family

supporters

No

IG: intervention group; CG: control group.
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the supporters on how to apply the different strategies in this
booklet. These two self-help booklets were both produced by
Janice et al. [18].

2.3. The intensity-matched smoking cessation education

The smokers in CG received intensity-matched smoking
cessation education that was equivalent in contact time and
set-up to the MI group, in four weekly, 20-min sessions conducted
in person. The contents of smoking cessation education was based
on ‘‘5A’s’’—(1) ask participants about quitting smoking at each
visit, (2) advise smokers to quit, (3) assess smokers’ willingness to
try to quit, (4) assist smokers’ efforts with treatment and referrals,
and (5) arrange follow-up contacts to support smoking cessation
efforts.

The paired-supporters in CG did not receive any intervention. At
the 6-month follow-up, the smoker-supporter pairs in CG were
also provided the self-help booklets used in IG.
Table 1
Contents of MI.

Smokers Focused topics Contents

Precontemplators Discuss relevant risks of smoking (1) Help 

discuss s

diseases, 

importan

(2) Descr

dangers o

(3) Emph

tobacco, 

Contemplators Discuss the rewards of and

roadblocks to quitting, and

repeat during each visit

(1) Discu

making g

(2) Ask th

suggestio

(3) Repea

smoker, i
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A brief description of the intervention and control group is
provided in Table 2.

2.4. Fidelity assurance

Two Master’s level registered nurses with prior training and
experience in using MI who were working at the community health
care center delivered both the IG and CG intervention, to eliminate
any potential confounding effects of difference in counselors. Prior
to formal intervention, the nurses practiced the intervention
protocol with 15 pilot participants. The instruments and protocol
were further revised based on feedback from the pilot session. All
counseling sessions in the study were digitally recorded, and two
nurses were supervised by a psychology expert.

Motivational Interviewing Treatment Integrity (MITI) Code [27]
was used to assess the fidelity of the intervention and its adherence
to MI principles. A standardized follow-up report was designed in
the format used by the University of California, San Francisco
(UCSF) treatment research center [18] to summarize information
about the quitting conditions, existing problems, and related
countermeasures.

2.5. Data collection

All data were collected by trained research assistants who were
blinded to the randomization from March to November 2013. Prior
to data collection, written informed consent was obtained from
each participant. Information related to baseline characteristics,
PIQ, DBL, and STP were all collected at four time points: baseline
(V0), immediately post-intervention (V1), 3 month (V3), and
6-month follow-up (V6), for participants in both groups. At V3 and
V6, data were collected by telephone. The Standardized follow-up
the smokers aware that quit smoking is closely related to their own health, and

ome smoking related issues with them, such as incidence of smoking related

the family or social environment (especially when a family has children), or other

t issues (e.g. ever smoking quit experience)

ibe the potential short- and long-term negative impacts of smoking, and the

f second-hand smoking

asize that low tar/nicotine cigarettes or other forms of tobacco (such as smokeless

cigars and pipes) can not reduce the risks and hazards of smoking

ss the potential rewards of quitting, such as health promotion, increasing appetite,

ood examples for their children

e smokers about the obstacles or setbacks in their quitting process, and provide

ns or solutions

t the above process at the end of MI according to the difference condition of each

n necessity

-assisted smoking cessation intervention based on motivational
Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.02.017
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Table 3
Comparison of baseline characteristics between intervention and control group.

Characteristics Intervention

(n = 72)

Control

(n = 76)

P-value

Demographic data
Mean age (y) (SD) 47.10 � 15.92 49.63 � 14.08 0.306a

Gender (%)

Male 63 (87.5) 68 (89.5) 0.707b

Female 9 (12.5) 8 (10.5)

Education level (%)

Less than high school 32 (44.4) 27 (35.5) 0.093b

High school/Secondary 28 (38.9) 26 (34.2)

Diploma above 12 (16.7) 23 (30.3)

Marital status (%)

Married or cohabiting 61 (84.72) 72 (94.74) 0.044b

Other 11 (15.28) 4 (5.26)

Working status (%)

Full-time job 31 (43.06) 39 (51.32) 0.581b

Part-time job 4 (5.56) 3 (3.95)

Unemployment 4 (5.56) 7 (9.21)

Retired 28 (38.89) 21 (27.63)

Other 5 (6.94) 6 (7.89)

Coughing for more than 1 month (%)

Yes 17 (23.6) 29 (38.2) 0.056b

No 55 (76.4) 47 (61.8)

Monthly Income* (Yuan) 1500

(997–1969)

1500

(1009–2187)

0.682c

Smoking characteristics
Age of onset smoking* 18.0

(16.0–22.0)

18.0

(17.0–24.3)

0.759c

Daily cigarette

consumption*

20.0

(12.6–20.0)

20.0

(10.0–20.0)

0.584c

Quitting attempts

of at least 24 h*

0.0

(0.0–0.0)

0.0 (0.0–0.0) 0.577c

7-day smoking

abstinence*

0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.784c

The paired-supporters’ smoking condition (%)

Yes 12 (16.67) 15 (19.74) 0.675b

No 60 (83.33) 61 (80.26)

Communication characteristics
Communication frequency (%)

At least once per day 13 (18.1) 9 (11.8) 0.070b

At least once or

twice per week

24 (33.3) 15 (19.7)

At least once or

twice per month

18 (25.0) 19 (25.0)

At least once or

twice per year

15 (20.8) 26 (34.2)

Less than once

per year

2 (2.8) 7 (9.2)

Communication satisfactory (%)

Unsatisfactory 10 (13.9) 14 (18.4) 0.150b

Neutral 28 (38.9) 38 (50.0)

Satisfactory 34 (47.2) 24 (31.6)

* Median, P25-P75; SD, standard deviation.
a P-values for independent t-test.
b P-values for x2-test.
c P-values for non-parametric test.
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report was assessed at V1, V3 and V6. In this study, the primary
outcome measures were daily cigarette consumption, self-
reported quitting attempts of at least 24 h, and 7-day smoking
point-prevalence abstinence (biochemically verified by a carbon
monoxide monitor [26]). The secondary outcomes were PIQ, DBL,
and STP.

2.5.1. Baseline questionnaire

This questionnaire included (1) demographics characteristics:
age, gender, employment, education level, marital status, monthly
income (Yuan), coughing for more than 1 month; (2) smoking
characteristics: age of first tobacco use, smoking condition of the
paired-supporter, daily cigarette consumption, self-reported
quitting attempts of at least 24 h, and biochemically verified
7-day smoking abstinence; (3) communication frequency and
satisfaction between smokers and paired-supporters.

2.5.2. Partner Intervention Questionnaire (PIQ)

PIQ was used to evaluate the frequency of support behaviors
that family or friends gave to the smokers, which was developed by
Janice et al. [18]. The PIQ contains 20 items covering the negative
and positive factors. In this scale, the items employed a five-point
Likert-type scale (ranging from 1,‘‘none’’ to 5,‘‘always’’), rating the
frequency of each supportive behavior. The published Cronbach’s
alpha of the two factors was 0.87 and 0.90, respectively. In this
study, Cronbach’s alpha of the two factors was 0.88 and 0.90, and
the retest reliability was 0.83 and 0.84.

2.5.3. Decisional Balance Scale (DBL)

The 12-item DBL [18] has a two-factor solution characterizing
the pros and cons of smoking. The scale employed a 5-point rating
scale ranging from 1 (not at all important) to 5 (very important).
The published Cronbach’s alpha of the two factors was 0.88 and
0.89, respectively. In this study, Cronbach’s alpha of pros and cons
factor was 0.82 and 0.87, and the retest reliability for the one-
month interval was 0.82 and 0.69.

2.5.4. Situational Temptations Scale (STP)

The 9-item STP [18] contains three factors, negative affect
situations, positive affect/social situations, and habitual/craving
situations. The 5-point rating scale (1, ‘‘no temptation’’ to 5,
‘‘extreme temptation’’) predicts the trend of smoking behavior
change. The published Cronbach’s alpha of the STP was 0.76. In this
study, Cronbach’s alpha was 0.78, and the retest reliability for the
one-month interval was 0.60.

2.6. Data analysis

The data were analyzed using SPSS for Windows (version 17.0).
The homogeneity tests of the baseline characteristics of the two
groups were performed using independent t-tests, chi-square
tests, and non-parametric tests (Kruskal–Wallis H test). Repeated-
measures analyses of variance (ANOVAs) was used to analyze the
effects of intervention on smoking characteristics, PIQ, DBL, and
STP. The design for each ANOVA included one between-group
factor (intervention or control group), one within subject factor
(time: V0, V1, and V3), and the interaction factor (group
allocation � time). The independent t-tests and non-parametric
tests were used to test group differences on outcomes at each time
point. The pairwise comparisons with Boneferroni adjustment
among groups were performed to analyze the outcomes of
intervention group across times (V0, V1, V3, and V6). Generalized
estimating equations (GEE) were used to further analyze the effect
of intervention on the primary and secondary outcomes across
groups over time. For all analyses, missing data were transformed
by mean imputation and P < 0.05 was considered significant. Note
Please cite this article in press as: Huang FF, et al. Effects of a family
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that the 6-month data was only analyzed in IG, because of too
many invalid questionnaires in CG.

3. Results

3.1. Homogeneity test of subjects

There was no significant difference between the two groups in
terms of demographics and smoking and communication char-
acteristics, except for marital status (P = 0.044) (Table 3).
-assisted smoking cessation intervention based on motivational
Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.02.017
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Table 4
The efficacy of intervention on smoking characteristics.

Variable Group Time points* Time

effect F (P)

Group

effect F (P)

Group � time

F (P)
V0 V1 V3

Daily cigarette

consumption

IG 20.00 (12.58–20.00) 10.00 (3.00–14.00) 7.00 (2.00–10.00) 46.95 (0.000) 10.45 (0.002) 17.90 (0.000)

CG 20.00 (10.00–20.00) 20.00 (10.00–20.00) 20.00 (10.00–20.00)

Z (P) �0.55 (0.584) �4.42 (0.000) �5.06 (0.000)

Quitting attempts

of at least 24 h

IG 0.00 (0.00–1.00) 2.00 (0.00–4.00) 5.00 (1.00–10.00) 38.24 (0.000) 15.18 (0.000) 52.10 (0.000)

CG 0.00 (0.00–2.00) 0.00 (0.00–0.00) 0.00 (0.00–0.00)

Z (P) �0.56 (0.577) �5.23 (0.000) �6.58 (0.000)

7-day smoking

abstinence

IG 0.00 (0.00–0.00) 0.00 (0.00–1.00) 2.00 (0.00–3.00) 23.55 (0.000) 9.99 (0.002) 14.71 (0.000)

CG 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.00 (0.00–0.00)

Z (P) �0.27 (0.784) �0.79 (0.543) �5.80 (0.000)

* Median, P25–P75.
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3.2. The efficacy of intervention on smoking characteristics (Table 4)

3.2.1. Daily cigarette consumption

An interaction term (group difference � time) had a statistically
significant effect on the number of cigarettes smoked per day at V1
and V3. This indicates IG had more significant decrease in
daily cigarette consumption overtime than CG, F = 17.90,
P < 0.001. Significant differences were also observed within IG
between V6 and V0 (median difference (MD) = �14.84, 95% CI:
�18.912 to �10.771), and between V6 and V1 (MD = �3.76, 95%
CI:�5.299 to �2.217).

3.2.2. Self-reported quitting attempts of at least 24 h

An interaction term (group difference � time) had a statistically
significant effect on self-reported quitting attempts of at least 24 h
at V1 and V3. This indicates IG had more significant increase in
self-reported quitting attempts of at least 24 h overtime than CG,
F = 52.10, P < 0.001. Significant differences were also observed
within IG between V6 and V0 (MD = 5.57, 95% CI: 4.617–6.522),
between V6 and V1 (MD = 3.69, 95% CI: 2.696–4.693), and between
V6 and V3 (MD = 1.00, 95% CI: 0.131–1.869).

3.2.3. 7-Day smoking point-prevalence abstinence

An interaction term (group difference � time) had a statistically
significant effect on biochemically verified 7-day smoking absti-
nence at V3. This indicates IG had more significant increase in
biochemically verified 7-day smoking abstinence overtime than
Table 5
The efficacy of intervention on PIQ, DBL and STP.

Variable Group Time points*

V0 V1 V3

PIQ-positive IG 27 � 7.46 31.24 � 7.21 30.68 �
CG 27.25 � 10.86 27.41 � 10.59 27.51 �
t (P) �0.16 (0.870) 2.58 (0.011) 1.99 (

DBL-pros IG 15.71 � 4.84 13.50 � 5.02 12.61 �
CG 16.38V4.41 15.97 � 4.37 15.88 �
t (P) �0.89 (0.377) �3.20 (0.002) �4.39 (

DBL-cons IG 16.46 � 6.16 18.60 � 3.91 19.31 �
CG 15.21 � 5.60 15.37 � 5.50 15.97 �
t (P) 1.29 (0.199) 4.13 (0.000) 3.97 (

STP IG 31.04 � 5.70 29.64 � 5.07 25.79 �
CG 31.70 � 5.68 30.22 � 5.27 31.55 �
t (P) �0.70 (0.485) �0.69 (0.493) �6.01 (

PIQ: Partner Intervention Questionnaire.

DBL: Decisional Balance Scale.

STP: Situational Temptations Scale.
* Mean � SD (standard deviation).

Please cite this article in press as: Huang FF, et al. Effects of a family
interviewing among low-motivated smokers in China. Patient Educ 
CG, F = 14.71, P < 0.001. But, at V1, the 7-day smoking abstinence
was not significantly different between the two groups (P > 0.05).
Within IG, there was a significant difference between V6 and V0
(MD = 2.60, 95% CI: 1.095–2.849) and between V6 and V1
(MD = 1.97, 95% CI: 1.095–2.849). The GEE consistently showed
result that biochemically verified 7-day smoking abstinence was
predictive of smoking cessation (data not shown).

3.3. The efficacy of intervention on Communication characteristics,

PIQ, DBL, and STP

3.3.1. Communication characteristics

Significant group differences on communication frequency (V1:
x2 = 48.34, P < 0.001; V3: x2 = 46.98, P < 0.001) and communica-
tion satisfaction (V1: x2 = 10.50, P < 0.01; V3: x2 = 14.99,
P < 0.001) were observed at V1 and V3.

3.3.2. PIQ

An interaction term (group difference � time) had a statistically
significant effect on the Positive dimension of PIQ at V1 and V3.
This indicates IG had more significant increase in the Positive
dimension of PIQ overtime than CG, F = 12.42, P < 0.001 (Table 5).
In IG, there was no significant difference between V6 and V1, or
between V6 and V3, but there was a difference between V6 and V0
(MD = �4.74, 95% CI: �8.431 to �1.041). The GEE consistently
showed that the Positive dimension of PIQ had positive correlation
with quitting smoking (data not shown).
Time effect F (P) Group effect F (P) Group � time F (P)

 8.70 15.15 (0.000) 6.37 (0.026) 12.42 (0.000)

 10.59

0.048)

 4.76 30.00 (0.000) 9.15 (0.003) 15.36 (0.000)

 4.30

0.000)

 4.02 13.82 (0.000) 11.35 (0.001) 5.71 (0.008)

 6.04

0.000)

 5.83 16.96 (0.000) 12.42 (0.001) 30.12 (0.000)

 5.82

0.000)
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3.3.3. DBL

As shown in Table 5, an interaction term (group differen-
ce � time) had a statistically significant effect on DBL at V1 and V3.
This indicates IG had more significant increase in the Cons factor of
DBL overtime than CG, F = 5.71, P < 0.05, and decrease in the Pros
factor (F = 15.36, P < 0.001). In IG, the outcomes of DBL (Cons and
Pros) at V6 were significantly different than those at V0, V1, and V3
(P < 0.05).

3.3.4. STP

An interaction term (group difference � time) had a statistically
significant effect on SPT at V3. This indicates IG had more
significant decrease in STP overtime than CG, F = 30.12, P < 0.001.
But at V1, STP was not significantly different between the two
groups (P > 0.05). In IG, the outcomes of STP at V6 were
significantly different than those at V0, V1, and V3 (P < 0.05).

3.4. Intervention fidelity

In this study, all summary scores and global assessment scores
of MITI were evaluated against established benchmarks of MI
quality [27]. The scores indicated that the nurses showed high
levels of fidelity to MI. The Standardized follow-up report provided
further assurance of the quality of intervention.

4. Discussion and conclusion

4.1. Discussion

This study demonstrated that the family-assisted smoking
cessation intervention based on MI is more effective than
intensity-matched smoking cessation education on reducing daily
cigarette consumption, increasing quitting attempts of at least
24 h, and increasing 7-day abstinence among low-motivated
smokers. Furthermore, communication frequency and satisfaction,
PIQ, DBL, and STP were also improved by the smokers who
participated in MI-based intervention.

Participants in IG reduced the number of cigarettes smoked per
day from 20 to 7, while the controls continued to smoke the same
amount (Table 4). In addition to daily cigarette consumption,
the number of self-reported quitting attempts and biochemically
verified 7-day abstinence also increased significantly more in IG
(P < 0.05). These results were consistent with previous studies
[12] and indicated that MI intervention has a positive effect on
smoking cessation. This study showed that family-assisted
smoking cessation intervention based on MI could significantly
reduce smoking in this population. The observed effect on
biochemically-confirmed cessation, was inconsistent with a
previous study [28]. Possibly MI-based smoking cessation inter-
vention is more suitable to smokers with low levels of motivation
to quit [12,13].

A 6-month follow-up after quitting can help smokers to avoid
relapse [29,30]. In this study, there was an increase in attempts to
quit for at least 24 h in IG from V0 to V6, V1 to V6, and V3 to V6
(P < 0.05), suggesting that after family-assisted MI intervention,
the readiness to quit among smokers in IG changed, the quitting
autonomy of the subjects improved, leading to more smokers
attempting to quit for at least 24 h. However, the differences in
daily cigarette consumption and 7-day abstinence between V6 and
V3 were not significant (P < 0.05), suggesting theses parameters
were maintained at the intervention level. Thus, with the increase
in quitting attempts, and the decrease in daily cigarette
consumption, the cessation rates are more likely to improve [31].

As we hypothesized, family support plays an important role.
After intervention, the communication frequency and satisfaction
between the smokers and their family supporters significantly
Please cite this article in press as: Huang FF, et al. Effects of a family
interviewing among low-motivated smokers in China. Patient Educ 
increased. The supporters were more likely to use positive and
encouraging communication (e.g., praise the smoker’s non-
smoking, help smokers to think about the alternatives to smoking),
rather than criticism. The effect continued through the 6-month
follow-up. The results suggested that after family supporters read
the matched self-help booklets, they generally realized their role in
the quitting process of smokers, so they communicated more
actively with the smokers, and encouraged and helped them to
quit. Most importantly, the finding confirmed the opinion that
smokers in the stage of pre-contemplate and contemplate
perceived a more positive norm of their family and friend’s
support regarding quitting than smokers in other stages [32]. Thus,
the family-assisted MI intervention is more appropriate for
smokers with low motivation to quit.

The decisional balance concept emphasizes perceiving high
benefits and low barriers before behavior change can occur [32]. In
this study, the smokers’ cons of smoking increased faster, while the
pros of smoking decreased faster over time in IG. This confirmed
the opinion that the decrease of pros and increase of cons of
smoking among smokers with less motivation to quit, can facilitate
the smokers advance in smoking stages and change their smoking
pattern [32]. Situational temptation reflects the intensity of urges
of people to engage in smoking when in difficult situations [33],
which was an important indicator to predict smokers’ risk of
relapse [34]. In this study, there was a significant decrease in STP,
indicating that after intervention, the smokers were les tempted to
smoke. Consequently, the risk of relapse was reduced, and the
quitting confidence was enhanced.

In China, the vast majority (74%) of smokers are not ready to
quit [35]. These smokers experience a great deal of ambivalence,
which links to the lack of readiness to change [36]. Resolving the
ambivalence and changing the motivation for quitting is crucial for
progress. In this study, we attempted to construct the family-
assisted smoking cessation intervention based on MI for this large
majority of the smoking population. We aimed to address some
key limitations of prior MI studies [12,15], such as considering
the role of motivation to quit and making a comparison with the
alternative equal intensity control group. This smoking cessation
study was based on previous research of Janice et al. [18]. Our
results implied that this MI-based smoking cessation program is
acceptable, understandable, and applicable to Mainland Chinese
smokers.

Several limitations must be considered when interpreting these
results. The study only involved adult smokers who have low
motivation to change, and the participants in this study were
mainly middle-aged, so the findings cannot be generalized to other
populations (e.g., adolescents). Although biochemically verified
abstinence was used, pharmacological interventions can be added
in order to enhance the effect of smoking cessation because drug
intervention can better control the onset of addiction. We did
not include smokers already having an intention to quit in the
immediate future (e.g., 2 months). They would be classified as
contemplators and would be difficult to characterize as smokers
with low motivation to quit. The 6-month data was only analyzed
in IG, because too many invalid questionnaires were received in
CG. This may be due to loss of interest among CG participants. We
conducted MI for only one month, which might not have allowed
the nurses and smoker-supporter pairs enough time to implement
the MI strategy. Additionally, intention to treat analysis was not
conducted in this study, so the findings must be interpreted
with caution.

4.2. Conclusion

In this study, the family-assisted smoking cessation interven-
tion based on MI was provided to the smokers who have low
-assisted smoking cessation intervention based on motivational
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motivation to quit. Compared with the intensity-matched smoking
cessation education, this family-assisted MI intervention was
more effective in changing smoking behaviors and increasing the
communication between smokers and family. Given the large
numbers of smokers in China with low motivation to quit, our data
suggests that a smoking cessation intervention based on MI may
aid community health service providers in curbing smoking. Thus,
there is a need to further explore how to integrate this intervention
method into community health services.

4.3. Practice implications

Our data identifies a potentially effective smoking cessation
intervention based on MI for community health service providers.
We hope that this family-assisted smoking cessation intervention
based on MI can be integrated into community health service.
Through this way, it would be more likely to offset not only the
paucity of tax, but also the deficiency of the environmental,
support systems that are both playing important roles in smoking
cessation in China.
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