Title

Sequential changes in patient enablement instrument (PEI) during a smoking cessation
program and its impact on smoking abstinence

(Sequential change of patient enablement and smoking abstinence)

Shinichi MURAYAMA1,2, Yoshifumi SUGIYAMAZ2,3, and Masato MATSUSHIMA?2

1 Chiba-Kenaikai Aozora Clinic

2 Division of Clinical Epidemiology, Research Center for Medical Sciences, The Jikei
University School of Medicine

3 Division of Community Health and Primary Care, Center for Medical Education, The Jikei

University School of Medicine

Authors
Corresponding author:

Shinichi Murayama, MD [ 1[{E—

1) Chiba-Kenaikai Aozora Clinic

TRE@ERERDBZ OLRN

2-357 Midorigaoka, Matsudo-shi, Chiba 271-0074, Japan

Tel © +81-47-369-1248

2) Division of Clinical Epidemiology, Research Center for Medical Sciences, The Jikei University School
of Medicine

HREERERREREGEREIE 2 v & — IR AL

3-25-8 Nishi-Shimbashi, Minato-ku, Tokyo 105-8461, Japan

Tel: +81-3-3433-1111 (ext. 2398)

Email: s-mrym@nifty.com



Co-author

Masato Matsushima, MD, PhD, MPH 1A &% A

2) Division of Clinical Epidemiology, Research Center for Medical Sciences, The Jikei University School
of Medicine

3-25-8 Nishi-Shimbashi, Minato-ku, Tokyo 105-8461, Japan

Tel: +81-3-3433-1111 (ext. 2399)

Email: masato@jikei.ac.jp

Yoshifumi Sugiyama, MD  fZ[LI{£51

2) Division of Clinical Epidemiology, Research Center for Medical Sciences, The Jikei University School
of Medicine

3) Division of Community Health and Primary Care, Center for Medical Education, The Jikei University
School of Medicine

3-25-8 Nishi-Shimbashi, Minato-ku, Tokyo 105-8461, Japan

Tel: +81-3-3433-1111 (ext. 2390)

E-mail: yoshifumi.sugiyama@jikei.ac.jp



ABSTRACT

Objectives: This study described the sequential changes in the Patient Enablement
Instrument (PEI) scores during a smoking cessation program and clarified the impact of PEI
scores on short- and long-term smoking abstinence.

Methods: This prospective cohort study included 110 patients from one hospital and
nine clinics between 11/1/2015 and 2/28/2018. The main predictor is PEI scores at 1st
consultation (PEI1) and final evaluation (last-PEI). The primary outcome is smoking
abstinence at 4 and 24 weeks.

Results: Among 110 patients (38 females, 72 males; mean age + standard deviation:
53.2416.6), 75 (75/110; 68.2%) and 40 (40/99; 40.4%) individuals achieved 4 and 24 weeks-
abstinence. Those who achieved 4 weeks-abstinence had higher PEI1 scores than those who
did not (5.5243.06 vs. 4.00+2.97). Those who achieved 24 weeks-abstinence had higher PEI1
and last-PEI scores than those who did not (PEI1: 5.85+3.14 vs. 4.124+2.94; last-PEI:
7.45+3.73 vs. 5.194£3.23). PEI scores indicated the statistically significant increase during the
program. After adjusting for covariates by logistic regression analyses, PEI1 and last-PEI
scores had a significant impact on 24 weeks-abstinence.

Conclusions: Patient enablement increased over time during a standardized smoking
cessation program, and PEI1 and last-PEI scores were significant predictors for 24 weeks of

smoking abstinence.
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INTRODUCTION

Smoking is a principal risk factor for many noncommunicable diseases, such as cancer,
cardiovascular disease, and chronic obstructive lung disease.!> 2 In addition, although
preventable, smoking remains the greatest cause of death for Japanese as a single factor.® As
primary health care bears the responsibility for the primary prevention and control of
noncommunicable disease, smokers are one of the most important targets to reduce the
mortality and morbidity associated with cigarette smoking. However, nicotine dependence is
often a barrier for primary care physicians when treating such targets.

To achieve smoking cessation for individuals with nicotine dependence,
pharmacological therapy is an effective tool.* ® In addition, behavioral therapy, such as
motivational interviewing, is also useful for smoking cessation.® In 2006, Japan’s national
health insurance system started to cover the costs of a standardized smoking cessation
program, which involves a combination of behavioral and drug therapy.” Similar to the results
from a previous meta-analysis,® in this smoking cessation program, short-term smoking
abstinence was associated with self-efficacy (range: 0%—100%) before the first consultation
with a physician’. In addition to short-term smoking abstinence, self-efficacy has also been
reported to be important for the prediction of long-term smoking abstinence.!°

The Patient Enablement Instrument (PEI) is a tool developed to evaluate the quality of
consultations for primary care physicians.!!> 2 The PEI evaluates self-efficacy as a result of
consultation as opposed to patient satisfaction.!* However, it does not measure the degree of
self-efficacy unitarily. According to a previous study in Japan that evaluated its validity and
reliability,'* the PEI consists of two factors: “coping with illness and health maintenance” and
“confidence in oneself and independence”. To evaluate the quality of consultations in the
smoking cessation program, examining patient enablement, which consists of coping and

independence, using the PEI appears to be more valid compared with only self-efficacy



(range: 0%—-100%). However, to our knowledge, no study has evaluated the quality of
consultations in the Japanese standardized smoking cessation program using the PEI. In
particular, a description of sequential changes in PEI scores could substantially improve the
quality of the program.

Therefore, this study aimed to clarify both the sequential changes in PEI scores over
time during a smoking cessation program in a primary care setting, and the impact of PEI

scores on short- and long-term smoking abstinence.

METHODS
Study group and setting

Participants in this prospective cohort study were consecutively recruited from among
those who had participated in a smoking cessation program started between November 1,
2015 and February 28, 2018 at nine clinics, five of which were family-medicine teaching
clinics, and one (Ouji Coop Hospital) a family-medicine teaching hospital located in a
residential area of Tokyo. Among all these participants, 110 provided informed consent to
participate in the present study.

The exclusion criteria were: 1) individuals under the age of 20 years, and/or 2)
individuals who did not agree to participate in this research.

In Japan, nicotine addiction is treated at clinics and hospitals through a standardized
smoking cessation program that has been covered by national health insurance since 2006.
The targets of this program were individuals with a score or >5 on the Tobacco Dependence
Screener'® and a Brinkman index of >200, those who wished to stop smoking immediately,
and those who agreed and provided written informed consent to take part in this treatment
program. This smoking cessation program consists of behavioral and pharmacological

therapy with varenicline or a nicotine patch. Individuals visited a clinic or hospital at 2, 4, 8,



and 12 weeks after the start of the program. The pharmacological therapy protocol was as
follows:

12 weeks of varenicline: varenicline 0.5 mg once daily for 3 days, followed by 0.5 mg twice
daily for 4 days, followed by 1 mg twice daily for 11 weeks.

A transdermal nicotine patch for 8 weeks: 52.5 mg for 4 weeks, 35 mg for 2 weeks, and 17.5

mg for 2 weeks, according to the manual of Japanese anti-smoking therapy for the program.'®

Measurement variables and evaluation process
Outcome measure

In this study, 4 weeks of smoking abstinence was defined as self-reported smoking
abstinence at 4 weeks with confirmation by carbon monoxide (CO) concentration in expired
air at the last consultation.

In the case that varenicline was selected for drug therapy, the first week, when
participants often smoked, was included into the smoking cessation period described above.

In addition, 24 weeks of smoking abstinence was defined as self-reported continued
smoking abstinence six months after the start of the program, which was confirmed through
follow-up by a telephone call or clinical visit for a different reason after 4 weeks of smoking

abstinence at the program.

Source of information on variables to be measured and data collection process

We extracted the following characteristics of patients from medical records at the first
consultation: age, sex, presence of tobacco-related disease (all cancers, all cardiovascular
diseases, all respiratory system diseases, or all digestive system diseases),!” presence of
psychiatric disease, smoking cessation drug (varenicline or nicotine patch), self-efficacy

(range: 0%—-100%) in smoking cessation, and exhaled CO concentration. Before the first



consultation, the participants were asked to complete the Fagerstrom Test For Nicotine
Dependence (FTND). They were also asked about their educational background using a selt-

report questionnaire.

Patient Enablement Instrument (PEI)

The PEI was developed to evaluate the quality of consultations by primary care
physicians.!! The concept of patient enablement involves the patient’s understanding of their
illness and his/her recognition that a patient has the ability to deal with the illness.!* !*
Kurosawa et al. developed the Japanese version of the PEI and confirmed its validity and
reliability for Japanese patients.'* The PEI consists of six items (scoring range: 0—2 points),
with a total possible score of 0—12 points. The higher the PEI score, the higher the patient
enablement.!!"' In this study, we modified the introductory statement of the PEI from “As a
result of your visit to the doctor today, do you feel you are...” to “As a result of the treatment
you have been receiving for smoking cessation, do you feel you are ...” in Japanese. In
accordance with this change, we evaluated the accumulated effect of the program at each
consultation. This modification followed that used by Haughney et al.'® We obtained
permission to modify and use this statement from the author and the publisher (Springer
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Nature). The original version of PEI' ° was translated and modified by permission of Oxford

University Press. The original version of Japanese PEI'*

was modified for this study with
permission from Tohoku University Medical Press. All participants were asked to complete

the PEI immediately after each consultation.

Fagerstrom Test For Nicotine Dependence (FTND)
The FTND, which is a revised version of the Fagerstrom Tolerance Questionnaire, was

used to evaluate nicotine dependence. A score of 0-2 points is mild, 3-6 points is moderate,



>7 points is defined as severe nicotine dependence.!®2°

Analysis and statistical methods

The participant’s characteristics were presented by descriptive statistics. PEI1
represents the PEI score at the first visit, PEI2: second visit (2weeks), PEI3: third visit (4
weeks), PEI4: fourth visit (8 weeks), and PEIS: fifth visit (12 weeks). In addition, the PEI
score at the last visit during the program is expressed as last-PEIL. PEI1 and last-PEI were
compared between those who did and did not achieve 24 weeks of smoking abstinence using
the t-test, in the case that the data followed a normal distribution, or the Wilcoxon rank-sum
test, in the case that the normality of the distribution was rejected by the Shapiro—Wilk test.
Similarly, PEI1 scores were compared between those who did and did not achieve 4 weeks of
smoking abstinence.

Logistic regression analyses were performed to identify the impact of PEI scores (PEII1
or last-PEI) on smoking abstinence (at 4 and 24 weeks) after adjusting for age, sex (male=1,
female=0), years of education, FTND score, drug type (varenicline=1 or nicotine patch=0),
tobacco-related disease (present=1, not present=0), and psychiatric disease (present=1, not
present=0). Self-efficacy was considered to be included as a covariate in logistic regression
models as it was reported to be correlated with future smoking.® In contrast to roughly
evaluated self-efficacy (range: 0%—100%), the PEI consists of two factors: “coping with
illness and health maintenance” and “confidence in oneself and independence”. As PEI scores
were assumed to be somewhat correlated with self-efficacy, we eventually excluded the
variable of self-efficacy (range: 0%—100%) from the covariates in the logistic regression to
clarify the impact of PEI scores on smoking abstinence.

To test whether PEI scores differed overall among the number of consultations, a

mixed-effects random-intercept linear regression model was employed with patients as the



random effect after adjusting for age, sex, years of education, FTND score, drug type,
tobacco-related disease, and psychiatric disease. The variable, “number of consultation” was
dealt with as an indicator variable, in which the reference level was “1”. In the case that the
overall time effect was statistically significant, predictive margins were compared between
each pair of the number of consultations with adjustment for multiple comparisons using
Schefte’s method.

To describe the effect size of PEI scores and self-efficacy regarding 24 weeks of
smoking abstinence, Cohen’s d 2! was used with 95% confidence intervals (95% CIs)
calculated using the bootstrap method. In this study, we referred to the standardized
difference between those who did and did not achieve smoking abstinence, in which a
negative d value indicated that those who achieved smoking abstinence had higher scores

than those who did not. Stata 12 and Stata 15 were used for the statistical analyses.?* 3

Sample size

To calculate the sample size, we assumed the following: a mean PEII score of 7 among
those who achieved 24 weeks of smoking abstinence, a mean PEI1 score of 5 among those
who did not achieve 24 weeks of smoking abstinence; a common variance of 3 (12[maximum
PEI value] — O[minimum PEI value] / 4), an a value of 0.05, a power of 0.8, and a ratio equal
to 1 for the number of those who achieved smoking abstinence / the number of those who did
not. Based on these calculations, each 36 participants would be needed.

For the logistic regression analyses, 160 participants would be needed in the case of
eight explanatory variables and a ratio equal to 1 for those who achieved smoking abstinence
/ those who did not, as the smallest number of individuals with or without smoking
abstinence must be at least 10 times the number of explanatory variables used in the model.?*

However, this sample size calculation was only used as a guide.
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Ethical considerations

This study followed the Declaration of Helsinki and Ethical Guidelines for Medical and
Health Research Involving Human Subjects. Announcements of this study were posted on
boards at the participating facilities. All potential participants were informed verbally and in
writing of the purpose and contents of the study. It was stated on the questionnaire that
responding to the survey was considered as consent to participate in the study. The Tokyo
Hokuto Health Co-operative Ethics Committee (No. 81) and Jikei University School of

Medicine Ethical Committee (No. 29-283, 8899) approved the study protocols.

Patient and public involvement

This research was done without patient involvement. Patients were not invited to
comment on the study design and were not consulted to develop patient relevant outcomes or
interpret the results. Patients were not invited to contribute to the writing or editing of this

document for readability or accuracy.

RESULTS

A total of 110 patients provided informed consent to participate in the study. During the
12-week program, 75 individuals (75/110; 68.2%) achieved 4 weeks of smoking abstinence.
Of 99 individuals evaluated by telephone or a visit to clinic for a different reason six months
after the start of the program, 40 individuals (40/99; 40.4%) achieved 24 weeks of smoking

abstinence. (Figure 1. Flowchart showing the follow-up process of the participants)

Ninety eight individuals were evaluated in terms of PEI scores at the first consultations

(PEI1) and were ascertained regarding 4 weeks abstinence until the end of program. Of these
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individuals, three who had missing values for the logistic analyses and one who had not used
the smoking cessation drug were excluded from the analysis. Therefore, 94 individuals were
targeted for the analysis of smoking abstinence at 4 weeks. In addition, 83 individuals who
did not have missing values used in the logistic analyses were ascertained regarding 24 weeks

of smoking abstinence. These 83 individuals were targeted for 24 weeks abstinence.

Participants’ characteristics

The characteristics of the patients in these three groups. Among all participants, 79
(79/110; 71.8%) used varenicline and 30 (30/110; 27.3%) used a nicotine patch. Three
participants changed the drug from varenicline to a nicotine patch because of nausea and

vomiting; these individuals were included in the varenicline group for analysis. (Table 1)

Mixed-effects random-intercept linear regression model: PEI scores over time
The results of the mixed-effects model to test whether PEI scores differed overall
among the number of consultations. A statistically significant effect of time on PEI score was

observed (¥2=33.9, degrees of freedom=4, p<0.01). (Table 2)

Predictive margins of time for PEI scores with 95% Cls
As Figure 2. demonstrated, the PEI scores increased over time by using the estimates of

the predictive margins of time for PEI scores with 95% Cls. (Figure 2)

The results of Scheffe’s multiple comparison tests showed PEI scores differed
significantly between PEI1 and PEI score at the third consultation (PEI3), PEI1 and PEI score

at the fourth consultation (PEI4), and PEI1 and PEI score at the fifth consultation (PEIS).
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The PEI1 scores for participants who achieved 4 weeks of smoking abstinence (mean +
standard deviation: 5.52+3.06) were significantly higher than those for the participants who
did not (4.00£2.97; t-test, p=0.03). In addition, PEI1 (5.85+3.14) and last-PEI scores
(7.45+3.73) for participants who achieved 24 weeks of smoking abstinence were significantly
higher than those for participants who did not (PEI1: 4.12+£2.94, p=0.01, t-test; last-PEI:

5.19+3.23, p=0.004, t-test).

Regarding smoking abstinence at 24 weeks, Cohen’s d was —0.57 (95% CI: —1.01 to —
0.13) for PEI1 and —0.65 (95% CI: —1.11 to —0.19) for last-PEI scores. By contrast, Cohen’s d
for self-efficacy (0%—100%) before PEI1 was —0.37 (95% CI: —0.84 to 0.11), which was not

statistically significant.

Logistic regression analysis to identify the impact of PEI scores on smoking abstinence

The results of the logistic regression analyses. In contrast to the results of the univariate
analysis, PEI1 scores were not significantly associated with smoking abstinence at 4 weeks
after adjusting for covariates. By contrast, PEI1 scores had a significant impact on smoking
abstinence at 24 weeks after adjusting for covariates (odds ratio [OR]=1.19, 95% CI: 1.01 to
1.42). Similarly, a logistic regression adjusting for covariates revealed that last-PEI scores
were significantly associated with smoking abstinence at 24 weeks (OR=1.17, 95% CI: 1.01

to 1.37). (Table 3)

DISCUSSION
The results of this study indicated a statistically significant sequential change in PEI
scores over time during a standardized smoking cessation program in Japan. A comparison

among the consultations revealed significant differences between PEI1 and PEI3, PEI1 and
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PEI4, and PEI1 and PEIS. Moreover, in the logistic regression analyses, PEI1 and last-PEI
scores were significantly correlated with smoking abstinence at 24 weeks. By contrast, after
adjusting for covariates, PEI1 was not associated with smoking abstinence at 4 weeks.

Changes over time in PEI scores have been reported in regard to asthma.?® However, to
our knowledge, this is the first study to investigate sequential changes in PEI scores over time
during a smoking cessation program in Japan. In this study, PEI1 differed significantly from
PEI3, PEI4, and PEIS based on Schefte’s multiple comparison test. Therefore, we observed a
statistically significant increase in PEI scores. In particular, These results suggest that the
participants acquired potential enablement to cope with smoking cessation through the
program. This finding is compatible with a previous report in a higher number of visits was
associated with a higher smoking abstinence.?® In addition, since the PEI was developed as a
tool to assess the quality of primary care physician consultations, this study evaluated not
only patient enablement, but also the quality of the standardized smoking cessation program
in Japan. Although caution is needed in regard to the possibility of the Hawthorne effect,?’
this affect alone might not be able to explain the increase in PEI scores over time during the
program. Therefore, the results suggest that the program had at least some impact on
enablement.

Furthermore, smoking abstinence at 24 weeks was associated with PEI1 as well as last-
PEI scores. A previous meta-analysis reported that self-efficacy “after smoking cessation”
had a strong negative association with future smoking (effect size: Cohen’s d=—0.47) % ; by
contrast, self-efficacy “before cessation” had a modest negative association with future
smoking (effect size: Cohen’s d=—0.21). Regarding the association between smoking
abstinence at 24 weeks and last-PEI scores corresponding to “after smoking cessation”, our
results appear to be compatible with those of a previous meta-analysis (Cohen’s d=—0.65,

95% CI: —1.11 to —0.19 ), despite the wide 95% CI. In contrast to that previous meta-analysis,
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PEI1 scores corresponding to “before cessation” had almost the same ability to predict
smoking abstinence at 24 weeks as last-PEI scores (Cohen’s d=—0.57, 95% CI: —1.01 to —
0.13; OR per 1 point of the PEI score, PEI1: 1.19, last-PEI: 1.17). Moreover, in our study,
Cohen’s d for self-efficacy before the first consultation was —0.37 (95% CI: —0.84 to 0.11),
which was not statistically significant. This suggests that patient enablement before smoking
cessation may be more capable than self-efficacy of predicting long-term smoking
abstinence. Another possibility is that the first consultation increased enablement, and thus
predicted long-term abstinence more accurately.

In contrast to smoking abstinence at 24 weeks, PEI1 scores were not associated with
smoking abstinence at 4 weeks based on the results of logistic regression analysis after
adjusting for covariates, even though a statistically significant correlation was found in the
univariate analysis. It is therefore assumed that the effect of patient enablement was relatively
lower than that of nicotine dependency since patients still had physical nicotine dependence
at 12 weeks after the start of program.?® Conversely, enablement appeared to be more likely

to have an impact on long-term smoking abstinence (24 weeks).

Strengths and limitations

To our knowledge, this was the first study to describe sequential changes in patient
enablement as evaluated by PEI scores during a standardized smoking cessation program in
Japan. PEI scores may better suited than self-efficacy (range: 0%—100%) to predict future
smoking cessation.

This study did have some limitations. First, as mentioned above, the small sample size
may help explain the lack of statistical significance for some results. The sample size
calculated to necessary was sufficient for the univariate analyses, but not for the logistic

regression analyses. Nevertheless, even in the logistic analyses, PEI scores had a significant
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impact on long-term (24 weeks) smoking abstinence. Second, not all participants could be
followed up at 24 weeks after the start of the program. Finally, the generalizability of the
results may be limited because the facilities participating in this study were located in urban

residential areas of Tokyo.

Conclusions

The findings of this study indicate that patient enablement as evaluated by PEI scores
changed and increased over time during a Japanese standardized smoking cessation program.
Moreover, PEI1 and last-PEI scores were significant predictors for smoking abstinence at 24
weeks, and could be superior to self-efficacy. The evaluation of patient enablement by PEI
might lead to higher smoking abstinent rate. To confirm the results of this study, future

research with larger sample sizes in a greater variety of locations is needed.

Conlflict of Interest

MM received lecture fees and lecture travel fees from the Centre for Family Medicine
Development of the Japanese Health and Welfare Co-operative Federation. MM is an adviser
for the Centre for Family Medicine Development practice-based research network, MM is a
Program Director of the Jikei Clinical Research Program for Primary-care. MM’s son-in-law
works at IQVIA Services Japan K.K., which is a contract research organization and a contract
sales organization. SM and YS were trainees of the Jikei Clinical Research Program for
Primary-care. SM works at a clinic and hospital participating in this study. YS works at a
clinic participating in this study. There are no potential competing interests relevant to this
work to declare other than the above description. This research was supported by The Jikei

University Research Fund for Graduate Students.

16



Authors’ contributions

SM designed the study and participated in the implementation, data analysis,
interpretation of the results, and writing of the manuscript. MM designed the study, analyzed
the data, interpreted the results, and drafted the manuscript. YS interpreted the data and
critically reviewed the manuscript. All authors had full access to the data and take
responsibility for their integrity as well as the accuracy of the analysis. All authors read and

approved the final manuscript to be submitted.

17



REFERENCES

1

2008-2013 Action plan for the global strategy for the prevention and control of
noncommunicable diseases. WHO Press, 2008.
https://www.who.int/nmh/publications/9789241597418/en/ [accessed 2020-2-22].
Glantz S, Gonzalez M. Effective tobacco control is key to rapid progress in reduction
of non-communicable diseases. Lancet. 2012; 379: 1269-71.

Ikeda N, Inoue M, Iso H, Ikeda S, Satoh T, Noda M, et al. Adult mortality attributable
to preventable risk factors for non-communicable diseases and injuries in Japan: a
comparative risk assessment. PLoS Med. 2012; 9: e1001160.

Kasza KA, Hyland AJ, Borland R, McNeill AD, Bansal-Travers M, David Hammond
BF, et al. Effectiveness of stop-smoking medications: findings from the International
Tobacco Control (ITC) Four Country Survey. Addiction. 2013; 108: 193-202.

Cahill K, Stevens S, Perera R, Lancaster T. Pharmacological interventions for smoking
cessation: an overview and network meta-analysis. Vol. 2013, Cochrane Database Syst
Rev. 2013: CD009329.

Soria R, Legido A, Escolano C, Yeste AL, Montoya J. A randomised controlled trial of
motivational interviewing for smoking cessation. Br J Gen Pract. 2006; 56(531): 768—
74.

JCS Joint Working Group; Japanese Society for Oral Health; Japanese Society of Oral
and Maxillofacial Surgeons; Japanese Society of Public Health; Japanese Respiratory
Society; Japan Society of Obstetrics and Gynecology et al. Guidelines for Smoking
Cessation (JCS 2010)--digest version. Circ J. 2012; 76: 1024-43.

Gwaltney CJ, Metrik J, Shiffman S. Self-efficacy and smoking cessation: a meta-
analysis. Psychol Addict Behav. 2013; 23(1): 1-20.

Chie T, Hideo T, Aki I, Syoko A, Mihoko S, Ayumi K et al. Factors associated with 4-

18



10

11

12

13

14

15

16

weeks quit rate before the end of smoking cessation therapy in Japan. Japanese Journal
of Tobacco Control. 2011; 6(3): 34—40.

Marino MG, Fusconi E, Magnatta R, Pana A, Maurici M. Epidemiologic determinants
affecting cigarette smoking cessation: A retrospective study in a national health system
(SSN) treatment service in Rome (Italy). J Environ Public Health. 2010; 2010: 183206.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853854/ [accessed 2020-2-22]
Howie JG, Heaney DJ, Maxwell M. Measuring quality in general practice. Pilot study
of a needs, process and outcome measure. Occas Pap R Coll Gen Pract. 1997; (75):1—
xii, 1-32.

Howie JG, Heaney DJ, Maxwell M, Walker JJ, Freeman GK, Rai H. Quality at general
practice consultations: cross sectional survey. BMJ. 1999; 319(7212): 738-43.

Howie JG, Heaney DJ, Maxwell M, Walker JJ. A comparison of a Patient Enablement
Instrument (PEI) against two established satisfaction scales as an outcome measure of
primary care consultations. Fam Pract. 1998; 15(2): 165-71.

Kurosawa S, Matsushima M, Fujinuma Y, Hayashi D, Noro I, Kanaya T, et al. Two
principal components, coping and independence, comprise patient enablement in
Japan: cross sectional study in Tohoku area. Tohoku J Exp Med. 2012; 227(2): 97—
104.

Kawakami N, Takatsuka N, Inaba S. Development of a screening questionnaire for
tobacco/nicotine dependence according to ICD-10, DSM-III-R, and DSM-IV. Addict
Behav. 1999; 24(2): 155-66.

Japanese Society of Circulation, The Japan Lung Cancer Society, Japan Cancer
Association, et al. 6th manual of anti-smoking therapy in Japan, 2014. In Japanese.
http://www.j-circ.or.jp/kinen/anti_smoke std/pdf/anti smoke std rev6.pdf [accessed

2020-2-22].

19



17

18

19

20

21

22

23

24

25

The Health Consequences of Smoking: A Report of the Surgeon General U.S.
Department of Health and Human Services National Library of Medicine 2004 vol:
2012. Office of the Surgeon General (US), Office on Smoking and Health (US)
Atlanta (GA): Centers for Disease Control and Prevention (US); 2004.
https://www.ncbi.nlm.nih.gov/books/NBK44695/pdf/Bookshelf NBK44695.pdf
[accessed 2020-2-22].

Haughney J, Cotton P, Rosen J, Morrison K, Price D. The use of a modification of the
Patient Enablement Instrument in asthma. Prim Care Respir J. 2007 Apr; 16(2): 89-92.
Fagerstrom KO. Measuring degree of physical dependence to tobacco smoking with
reference to individualization of treatment. Addict Behav. 1978; 3(3—4): 235-41.
Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom Test for
Nicotine Dependence: a revision of the Fagerstrom Tolerance Questionnaire. Br J
Addict. 1991; 86(9): 1119-27.

Cohen J. Statistical Power Analysis for the Behavioral Sciences Second Edition. New
York: Lawrence Erlbaum Associates, Publishers 1998: 19-74.

StataCorp. 2011. Stata Statistical Software: Release 12. College Station, TX:
StataCorp LP.

StataCorp. 2017. Stata Statistical Software: Release 15. College Station, TX:
StataCorp LLC.

Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study of the
number of events per variable in logistic regression analysis. J Clin Epidemiol. 1996;
49(12): 1373-9.

Mafalda R, Pedro MT, Irene L, Luis S, Jaime CS. The Modified Patient Enablement
Instrument: A Portuguese Cross-Cultural Adaptation, Validity and Reliability Study.

NPJ Prim Care Respir Med. 2017 Jan 12; 27: 16087.

20



26

27

28

Ministry of Health, Labour and Welfare Central Social Insurance Medical Council
General Meeting: Special Survey on Verification of Results of Reimbursement for
Medical Care. A survey report on the success rate of smoking cessation in medical
institutions that calculate nicotine dependence management fees (2009 Survey) in
Japanese. https://www.mhlw.go.jp/shingi/2010/06/d1/s0602-31.pdf [accessed 2020-2-
22].

Hsueh Y. The Hawthorne experiments and the introduction of Jean Piaget in American
industrial psychology, 1929-1932. Hist Psychol. 2002; 5(2): 163—89.

Hughes JR. Effects of abstinence from tobacco: valid symptoms and time course.

Nicotine Tob Res. 2007; 9(3): 315-27.

21



FIGURE LEGENDS

Fig. 1. Flowchart showing the follow-up process of the participants

Fig. 2. Predictive margins of time for PEI scores with 95% Cls

Table 1. Participants’ characteristics

Table 2. Mixed-effects random-intercept linear regression model: PEI scores over time
Table 3. Logistic regression analysis to identify the impact of PEI scores on smoking

abstinence
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Table 1. Participants’ characteristics

Sex, N (%) All patients PEIl evaluated Patients
without missing followed up at
data 24 weeks

Total 110 94 83

Male 72 (65.5%) 62 (66.0%) 52 (62.7%)
Female 38 (34.6%) 32 (34.0%) 31 (37.4%)

Age (years), N (%)

20-39 30 (27.3%) 27 (28.8%) 22 (26.5%)
40-59 35 (31.8%) 30 (31.9%) 27 (32.6%)
>60 45 (40.9%) 37 (39.4%) 34 (41.0%)

FTND, N (%) MeantSD

Light FTND 0-2 9 (8.3%) 7 (7.5%) 6 (7.2%)
Moderate FTND 3-6 61 (56.0%) 55 (58.5%) 49 (59.0%)

Severe FTND >7
Drug

Varenicline

Nicotine patch

No drug
self-efficacy (range: 0%—100%)
before treatment, Mean+SD
Tobacco-related disease
Psychiatric disease

Years of education, Mean+=SD

39 (35.8%)

79 (72.5%)
30 (27.5%)
1 (0.9%)

56.7£27.1

30 (27.3%)
20 (18.2%)

12.9+2.4

32 (34.0%)

69 (73.4%)
25 (26.6%)
0

57.3£27.0

22 (23.4%)
16 (17.0%)

13.1+2.4

28 (33.7%)

60 (72.3%)
23 (27.7%)
0

56.4£27.8

20 (24.1%)
15 (18.1%)

12.9+2.3
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(N=103)
Less than high school
High school
Junior college
More than or equal to college

Data missing

15 (16.3%)
47 (42.7%)
15 (13.6%)

26 (23.6%)

11 (11.7%)
45 (47.9%)
13 (13.8%)

25 (26.6%)

10 (12.1%)
42 (50.6%)
11 (13.3%)

20 (24.1%)
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Table 2. Mixed-effects random-intercept linear regression model: PEI scores over time

Variables Coefficient SE p-value 95% CI
Number of consultations

1 reference

2 0.96 0.33 0.004 0.31to 1.61

3 1.38 0.37 0.000 0.66 to 2.09

4 1.76 0.40 0.000 0.97 to 2.55

5 2.13 0.43 0.000 1.29t0 2.98
Age 0.06 0.02 0.003 0.02 to 0.09
Sex —0.27 0.57 0.634 —1.39t0 0.85
Years of education 0.10 0.12 0.388 —0.13t0 0.34
Drug type 0.52 0.65 0.419 0.75 to 1.80
Psychiatric disease 0.76 0.76 0.317 —0.73 t0 2.26
Tobacco-related disease —-1.36 0.69 0.048 —2.70 to -0.01
FTND score —0.07 0.15 0.620 —0.36 t0 0.21
Constant term 1.08 2.31 0.640 —3.45 10 5.62

SE, standard error; CI, confidence interval; FTND, Fagerstrom Test for Nicotine

Dependence; PEI, Patient Enablement Instrument.

A mixed-effects random-intercept linear regression model was employed with patient as a

random effect after adjusting for age, sex (male=1, female=0), years of education, FTND

score, drug type (varenicline=1, nicotine patch=0), tobacco-related disease (present=1, not

present=0), and mental disease (present=1, not present=0).

The variable, “number of

consultation” was dealt with as an indicator variable, in which the reference level was “1”.
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Table 3. Logistic regression analysis to identify the impact of PEI scores on smoking

abstinence

PEI score: PEI1

Response variable: 4 weeks of smoking abstinence

Variables OR SE p-value 95% CI

PEI1 1.15 0.10 0.10 0.97 to 1.37
Age 1.04 0.02 0.03 1.01 to 1.08
Sex 1.05 0.57 0.92 0.37 to 3.03
Years of education 1.09 0.12 0.46 0.88 to 1.35
Drug type 2.34 1.31 0.13 0.78 to 7.03
Psychiatric disease 1.68 1.20 0.47 0.41to 6.79
Tobacco-related disease 1.05 0.72 0.94 0.27 to 4.02
FTND score 0.94 0.13 0.66 0.73 to 1.22
Constant term 0.03 0.06 0.09 0.0005 to 1.76

PEI score: PEI1

Response variable: 24 weeks of smoking abstinence

PEI1 1.19 0.10 0.04 1.01 to 1.42
Age 1.04 0.02 0.03 1.003 to 1.08
Sex 0.97 0.51 0.96 0.34 to 2.73
Years of education 1.15 0.13 0.24 0.91to 1.44
Drug type 1.65 1.00 0.41 0.50 to 5.43
Psychiatric disease 0.98 0.68 0.97 0.25t0 3.79

Tobacco-related disease 0.98 0.62 0.97 0.28 to 3.37



FTND score 0.90 0.13 0.44 0.68to 1.18
Constant term 0.01 0.02 0.04 0.0001 to 0.88
PEI score: last-PEI

Response variable: 24 weeks of smoking abstinence

Last-PEI 1.17 0.09 0.04 1.01 to 1.37
Age 1.04 0.02 0.046 1.0007 to 1.08
Sex 0.71 0.38 0.52 0.25t0 2.02
Years of education 1.14 0.13 0.27 0.91 to 1.43
Drug type 1.25 0.74 0.70 0.39 t0 3.97
Psychiatric disease 0.58 0.42 0.45 0.14 to 2.39
Tobacco-related disease 1.10 0.69 0.88 0.32t0 3.78
FTND score 0.96 0.13 0.79 0.73 to 1.27
Constant term 0.01 0.03 0.049 0.0002 to 0.99

PEI1, PEI score at the 1st visit; SE, standard error; CI, confidence interval; OR, odds ratio.

Scale of variables: age (years), sex (male=1, female=0), drug type (varenicline=1, nicotine

patch=0), tobacco-related diseases (present=1, not present=0), mental disease (present=1, not

present=0).
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