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Abstract
Background Smoking cessation practices enable health professionals to identify lifestyle of their patients as an initial step to
achieve predictive, preventive, and personalized medicine (PPPM). In this study, we aimed to investigate the relationship
between the smoking habit and health-promoting behavior of patients who planned to quit smoking.
Methods In this descriptive study, Health-Promoting Lifestyle Profile II (HPLP-II) was implemented to current smokers admitted
to smoking cessation outpatient clinics of two tertiary hospitals. Patients without any comorbidities were included.
Sociodemographic variables, Fagerström dependency test, and smoking habit were recorded. Descriptive and analytical statis-
tical evaluations were performed.
Results A total of 200 patients, 134men (67%) and 66women (33%) with a mean age of 34.49 ± 8.82, were included to the study.
Among them, 90 (45%) were white collar, and 110 (55%) were blue-collar workers. Patients with BMI ≥ 25 were 126 (63%);
Fagerström test score median was 7. Packages per year, dependency scores, the age the patients started smoking, and cigarettes
smoked per day inversely correlated with health-promoting behavior. Our patients had high scores in spiritual growth and
interpersonal relationships and had low scores in physical activity and stress management. Health-promoting behavior, health
responsibility, self-actualization, and interpersonal relationships were less favorable in blue-collar workers than white-collar
workers.
Conclusions Smoking behavior affects especially physical activity and stress management in the study population preparing for
smoking cessation. Health-promoting activities in smokers are influenced by occupation as well as dependency levels and
smoking habits. Differences exist among white and blue-collar workers in health-promoting behavior. Defining and screening
multiple health risk behavior in smokers empower predictive measures and targeted preventive medicine, such as maintaining
healthy nutrition and leaving sedentary lifestyle along with efforts to quit smoking. Awareness about health-promoting behavior
and thus identifying smokers who need lifestyle interventions can provide and attenuate a holistic and personalized approach in
preventive medicine.
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Introduction

Smoking addiction is an environmental and public health
problem in today’s world, and yet, no perfect solution has
been advised. Working people especially living in metropoli-
tans tend to adopt multiple unhealthy behavior, including
smoking, sedentary lifestyle, and unbalanced nutrition, which
raises the risk of cardiovascular diseases, cancer, diabetes
mellitus, stroke, and chronic obstructive pulmonary disease,
consequently, morbidity and mortality worldwide. Combining
public health and clinical medicine tools with genetical find-
ings defines predictive and preventive approach in medicine,
which leads to personalized medicine in the twenty-first
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century. For an effective personalized medicine, targeted pre-
vention should be preceded by predictive measures of ade-
quate qualitative and quantitative information regarding the
patient involving the classical patient and family history, so-
cioeconomic information, environment, behavioral lifestyle,
and molecular biomarkers [1–3]. As it has been emphasized
in the EPMA report, predictive medicine allows health pro-
fessionals and patients to be proactive instead of being reac-
tive, and this will enhance interventions and counseling pro-
vided by physicians, which potentializes to reduce the rates of
the incidence and prevalence of diseases [4].

Health behavioral models are found together in the popu-
lation, which lead to clusters. The impact of clusters of multi-
ple risky health behaviors can be reduced through multiple
health behavior changes [5]. It was reported that for different
health behaviors, the process of change is similar; so, inter-
ventions on multiple behaviors can be effective and that the
individual’s motivation can be increased [6]. Fernald et al.
have suggested that unhealthy behavior patterns contributing
to the development of chronic disease and cancer should be
addressed in primary care [7].

In a study conducted in primary care settings, it was report-
ed that 96.8% of adults have at least one unhealthy behavior;
69.2% had two or more unhealthy behavioral patterns, includ-
ing unbalanced diet, low physical activity, and smoking [8].
Predictive, preventive, and personalized medicine (PPPM)
needs to be cost-effective as well as affordable and compre-
hensive; so, primary care practices can be the starting points
for PPPM research.

In order to develop plans for health promotion, Prochaska
et al. suggested that relationships between health behaviors of
the population are needed to be described [9]. Primary care
offers opportunities for health professionals to recognize the
general health behavior of their patients and even their fami-
lies in terms of holistic approach.

If health professionals recognize multidimensional health
behavior in their patients, then certain interventions can be
implemented to patients. Pronk et al. have reported that mul-
tiple behavioral risk factors are needed to be addressed in
primary care and that researchers, practitioners, and
policymakers collaborate on multiple risk factor interventions
[10].

Pender has emphasized that health-promoting behavior is
about wellness and self-actualization of an individual. Upon
Pender’s definition about lifestyle behavior [11] Health-
Promoting Lifestyle Profile has been developed by Walker
et al. [12] and has been revised as Health-Promoting
Lifestyle Profile II (HPLP-II) [13]. Health promotion research
has drawn attention, and HPLP-II has been extensively used in
health promotion research through a variety of studies world-
wide [14, 15]. Walker et al. reported that this scale could be
used to identify the health-promoting behavior as well as to
develop programs for health promotion [12].

The Ministry of Health of Turkey has introduced the health
promotion programs in particular on smoking, obesity, and
physical activity. Smoke-free life campaigns in media,
smoking cessation outpatient clinics, and general prohibitions
defining smoking areas and sales have been introduced with
the intense efforts of theMinistry of Health since 2009 [16]. In
order to improve the healthy lifestyle of the citizens, cam-
paigns on obesity, healthy eating, and increased physical ac-
tivity have defined the concept of health promotion. As a
result of these efforts, smoking cessation outpatient clinics
were established in hospitals.

In a prospective study, it was reported that by combining
four healthy lifestyle factors, premature mortality could be
reduced in both men and women, and those four factors were
adherence to Mediterranean diet, keeping a normal BMI (18.5
to < 25.0), doing regular physical activity and being a non-
smoker [17]. International and local studies were conducted to
investigate healthy lifestyle behaviors in many different pop-
ulations, including elderly women [18], patients with chronic
diseases [19], students [20–22], and workers [23–25].

Determinants of risky behavior are multifactorial. Smokers
create a specific population that has to be examined under
risky behavior. In our smoking cessation outpatient practice,
we observed that unhealthy behavior accompanies smoking.
In literature, studies about the association of healthy lifestyle
behavior and tobacco addiction are not common. In this study,
we explored the health-promoting behavior of current
smokers who plan to quit smoking and to determine the rela-
tionship between smoking habits and unhealthy behaviors as
an initiating step in PPPM scheme.

Methods

Study participants

The cross-sectional study was carried out in two tertiary train-
ing and research hospitals’ smoking cessation outpatient
clinics within 3 months’ time. The patients who are older than
18 years can make appointments directly to the outpatient
clinic associated with the family medicine department and
apply themselves without a referral chain. The hospitals are
located in a great metropolitan city. The routine follow-up in
smoking cessation outpatient clinics involves at least four
visits through the year. Patients who apply to the clinic are
the inhabitants of the metropolitan city with different socio-
cultural backgrounds, but the workers have already adapted
the manners and customs of being urban in metropolitan.
After a brief definition of the study, consecutive patients with
voluntary participation among those with no history of clini-
cally diagnosed diseases were included. The other inclusion
criteria were being literate, having no cognitive impairments,
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being mobile, being older than 18 years of age, and to have
been smoking in the past 6 months.

Data collection

A self-reported brief questionnaire asking about
sociodemographic factors and smoking habits, which was pre-
pared by the researchers, was implemented together with the
HPLP-II scale. Patients who have received medication and
who have been seeing a medical doctor regularly because of
the diagnosis of a health condition were excluded from the
study. Patients who did not complete the questionnaire were
also not included.

Structure of the scale

The reliability and validity of the HPLP-II for Turkish popu-
lation were conducted in a primary health care center [14].
HPLP-II includes 52 questions and 6 subscales providing a
comprehensive assessment of health responsibility (HR),
physical activity (PA), nutrition (N), spiritual growth (SG),
interpersonal relationships (IR), and stress management
(SM). Patients were asked to report each specific statement
on a Likert-type scale. In this scale, patients chose 1, 2, 3, and
4, which expressed never, sometimes, often, and routinely,
respectively, to convey information about the frequency of
the behavior.

The highest possible HPLP-II total score was 208, while
the lowest score was 52. HR, PA, N, SG, IR, and SM subscale
scores may vary between 9–36 and 8–32. Total scores and
scores of the subscales were calculated as described in the
relevant articles; a high score revealed a better lifestyle profile
that improves health [14].

The demographic variables were age, gender, educational
background, marital status, presence of children, and occupa-
tion. A white-collar worker describes a person working in an
office and doing a professional, clerical, or administrative
work requiring mental effort. A blue-collar worker requires
physical effort doing a manual labor.

The smoking habit information consisted of duration and
dosage of smoking. The average number of cigarettes (1 pack-
age = 20 cigarettes) consumed per patient, age at starting
smoking, smoking years which the patient has actively
smoked, quit attempts, and Fagerström dependence test results
were recorded. The Fagerström Test for Nicotine Dependence
scores, which changes between 1 to 10, was revised by
Heatherton et al., and the reliability analysis in Turkish was
done by Uysal et al. [26, 27]. BMI ≥ 25 was considered
overweight.

The hospital ethics committee for research has approved
the study with the reference number 2016-525. Informed writ-
ten consents were obtained from the patients. The study was
conducted in compliance with the Declaration of Helsinki.

Statistical analysis

In this study, statistical evaluations were done by NCSS 2007
Statistical Software (UT, USA) program. The total score of the
scale, scores of the subscales, sociodemographic features, and
smoking habit of the patients were analyzed for any associa-
tions. Descriptive statistical methods by means and standard
deviations and frequencies were expressed for categorical var-
iables. Comparisons between groups were made by one-way
variance analysis, and subgroup analysis was done by Tukey
multiple comparison tests and t tests. Correlations were made
by Pearson correlation tests. Correlation coefficient (r) was
accepted as follows: 0–0.24 weak, 0.25–0.49 medium, 0.50–
0.74 strong, and 0.75–1.00 very strong. For statistical signif-
icance, p < 0.05 was accepted.

Results

During a period of 3 months, 272 patients admitted to the
smoking cessation outpatient clinic were eligible to be includ-
ed to the study. Among these patients, 43 patients did not want
to participate; 29 questionnaires were not completed and were
excluded; thus, we concluded this study with 200 patients. All
the participants went through the stage of contemplation and
were in the preparation stage of smoking cessation that they
intended to take action within the next 30 days [28] and have
at least applied to the smoking cessation outpatient clinic as a
behavioral step. The patients’ age at starting smoking ranged
from 8 to 33 years. Active smoking years of the patients
changed from 3 to 43. Cigarettes smoked per day differed
from 5 to 60. Patients who never have attempted to quit
smoking were 37 (18.5%), and those who have attempted to
quit once, twice, or three times were 70 (35%), 46 (23%), and
20 (10%), respectively. Only 27 (13.5%) of patients had tried
quitting 4 to 10 times.

In the study group, Fagerström test score median was 7,
which showed high dependency.

Sociodemographic factors

In our daily practice, 65% of patients who have applied to the
smoking cessation clinics were men. This study consisted of
134 men (67%) and 66 women (33%) with a mean age of
34.49 ± 8.82. The patients were mostly in the fourth decade
with a median of 33 years of age, and the age range was 20 to
60 years. The patients aged between 20 and 30 years were
37.5% (n: 75), those between 31 and 40 years of age were
39.5 (n: 79), and 23% (n: 46) were > 41 years.

In the patient group, 42 (21%) had primary education, 40
(20%) had secondary school, 51 (25.5%) had high school, and
67 (33.5%) had university education. Among them, 124 (62%)
patients were married, and 109 (54.5%) patients had children.
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Patients who were overweight with BMI ≥ 25 were 126 (63%),
of whom only 25(12.5%) were obese with BMI ≥ 30.

When we divided the patients according to their occupa-
tions, 90 (45%) patients were white-collar workers among
whom financial accountants and clerks were the main group
(n = 26), and 110 (55%) were blue-collar workers among
whom textile workers were the main group (n = 41).

Table 1 shows the HPLP-II scores according to the sub-
groups of demographic characteristics.

The overall scale score of our patients was 126.22 ± 20.53.
The highest scores in the subscales were in spiritual (26.33 ±
4.65) and interpersonal relationships (25.38 ± 4.42), while the
lowest scores were in physical activity (15.64 ± 5.40) and in
stress management (18.11 ± 3.71).

The characteristics of smoking habit related to smoking
history and HPLP-II scores of patients are presented in
Table 2.

In nutrition subscale, there was a statistical difference be-
tween the age groups (p = 0,018). When one-way Tukey

variance analysis is performed, the mean scores of the patients
> 40 years of age had higher than the patients between the
ages of 31 and 40 (p = 0.015). No associations were observed
between the other mean subscale scores and the age groups
(p > 0.05). HPLP-II total mean scores were higher in patients
over 40 years (p = 0.545).

There were no significant differences between genders
among mean total scores and subscale scores except spiritual
growth in which men had significantly higher mean scores
than women (p = 0.026).

Physical activity and interpersonal relations scores were
different among the education groups (p = 0.004 and (p =
0.022, respectively). Physical activity scores were higher in
university graduates than those in primary school graduates
(p = 0.01) and secondary school graduates (p = 0.014).
Interpersonal relation subscale was higher in university grad-
uates than those in secondary school graduates (p = 0.024).

Married group had significantly lower physical activity
scores (14.55 ± 4.93) than the single group (17.41 ± 5.68)

Table 1 HPLP-II scores compared between different sociodemographic factors

Total score Health
responsibility

Physical
activity

Nutrition Spiritual
growth

Interpersonal
relationships

Stress
management

Age

20–30 n = 75 126.57 ± 20.29 20.04 ± 4.31 16.37 ± 5.55 20.16 ± 3.90 26.36 ± 4.63 25.65 ± 4.50 17.93 ± 3.69

31–40 n = 79 124.48 ± 18.39 20.38 ± 4.56 14.95 ± 4.97 19.73 ± 3.76 26.16 ± 4.65 25.39 ± 4.10 17.7 ± 3.24

>40 n = 46 128.63 ± 24.26 20.78 ± 5.46 15.61 ± 5.78 21.72 ± 3.75 26.57 ± 4.77 24.91 ± 4.85 19.09 ± 4.35

p 0.545 0.698 0.263 0.018* 0.896 0.673 0.114

Gender

Men n = 134 127.08 ± 21.42 20.24 ± 4.87 15.82 ± 5.39 20.19 ± 4 26.84 ± 4.62 25.67 ± 4.41 18.19 ± 3.81

Women n = 66 124.47 ± 18.62 20.56 ± 4.3 15.26 ± 5.44 20.68 ± 3.62 25.29 ± 4.58 24.79 ± 4.42 17.94 ± 3.53

p 0.399 0.649 0.489 0.397 0.026* 0.185 0.659

Education

Literate or Primary school
n = 42

121 ± 22.79 19.98 ± 4.98 14.19 ± 4.93 20.38 ± 4.56 24.93 ± 5.13 23.71 ± 4.59 17.62 ± 3.58

Secondary school n = 40 122.68 ± 15.83 19.2 ± 4.28 14.28 ± 4.68 20.18 ± 3.5 26.3 ± 3.81 24.98 ± 4.01 17.6 ± 3.47

High school n = 51 126.9 ± 23.43 20.12 ± 5.25 15.49 ± 5.44 20.51 ± 3.80 26.55 ± 5.13 26.04 ± 4.66 18.14 ± 4.42

University n = 67 131.09 ± 18.29 21.43 ± 4.09 17.46 ± 5.59 20.31 ± 3747 27.06 ± 4.29 26.16 ± 4133 18.69 ± 3.30

p 0.055 0.093 0.004** 0.982 0.134 0.022* 0.377

Marital status

Married n = 124 124.87 ± 20.57 20.08 ± 4.82 14.55 ± 4.93 20.19 ± 3.8 26.58 ± 4.71 25.31 ± 4.55 17.97 ± 3.79

Single n = 76 128.42 ± 20.41 20.78 ± 4.44 17.41 ± 5.68 20.61 ± 4 25.92 ± 4.55 25.5 ± 4.24 18.33 ± 3.59

p 0.236 0.309 0.0001*** 0.467 0.332 0.765 0.505

Work

White collar n = 90 130.19 ± 19.96 21.19 ± 4.63 16.32 ± 5.16 20.29 ± 4.01 27.22 ± 4.37 26.39 ± 4.33 18.66 ± 3.68

Blue collar n = 110 122.97 ± 20.51 19.65 ± 4.63 15.07 ± 5.54 20.4 ± 3.78 25.6 ± 4.77 24.55 ± 4.35 17.65 ± 3.7

p 0.013* 0.021* 0.103 0.841 0.014* 0.003** 0.058

Values are expressed as means ± standard deviation

*p < 0.05

**p < 0.01

***p < 0.001
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(p = 0.0001). The group who had children had significantly
lower physical activity scores (14.72 ± 5.03) than those who
had no children (16.73 ± 5.64) (p = 0.009).

There were no statistically significant differences between the
mean total and subscores in BMI < 25 and BMI ≥ 25 groups. In
addition, there was no statistically significant relationship be-
tween BMI values and total and subscale scores (p > 0.05).

In blue-collar workers, total mean scores (p = 0.013) and
health responsibility (p = 0.021), spiritual growth (p = 0.014),
and interpersonal relationship (p = 0.003) scores were signifi-
cantly lower than white-collar workers (Table 2).

Correlations

The age patients started smoking weakly correlated with total
score (r = 0.163, p = 0.021), health responsibility (r = 0.212,
p = 0.003), physical activity (r = 0.154, p = 0.029), nutrition
(r = 0.157, p = 0.026), and stress management (r = 0.150,
p = 0.034).

Negative and weak correlations were found between
Fagerström dependency test and health responsibility (r = −
0.193, p = 0.006); physical activity (r = − 0.196, p = 0.005),
nutrition (r = − 0.244, p = 0.0001), stress management (r = −
0.185, p = 0.009), and the total scale scores (r = − 0.205, p =
0.004). There was no significant relationship between
Fagerström scores and spiritual growth and interpersonal re-
lations (p > 0.05).

Cigarettes smoked per day were correlated with total score
(r = − 0.213, p = 0.002), health responsibility (r = − 0.229, p =

0.001), physical activity (r = − 0.149, p = 0.035), nutrition
(r = − 0.192, p = 0.006), and stress management scores (r =
− 0,200, p = 0.005) in a weak but negative way.

Smoking years were correlated negatively with physical
activity subscale scores (r = − 0.171, p = 0.016).

Packages per year negatively and weakly correlated with
health responsibility (r = − 0.216, p = 0.002), physical activity
(r = − 0.215, p = 0.002), interpersonal relationships (r = −
0.159, p = 0.025), and the total scale score (r = − 0.207, p =
0.003). Packages per year did not correlate with nutrition,
spiritual growth, and stress management (p > 0.05).

The number of smoking cessation attempts was not corre-
lated either with the total or the subscale scores (p > 0.05).

There was a weak negative correlation between physical
activity score and number of children the patients had (r = −
0.227, p = 0.001).

Discussion

Health care rather than disease care has changed the concept
of research projects about a certain disease or causes of dis-
ease. Prediction, prevention, prediction, early diagnosis, ade-
quate treatment and follow-up, and rehabilitation process in-
cluded in terms of personalized medicine principles are em-
phasized in the literature [1]. Smokers have the presence of
multiple unhealthy behaviors. We concentrated beyond
smoking addiction and determined that smoking habit was
associated with unhealthy lifestyle behaviors. This study was

Table 2 Characteristics of
smoking habit and HPLP-II
scores of patients

Variables and scores Mean ± SD 95% CI Median Minimum Maximum

Age 34.49 ± 8.82 33.25–35.71 33.00 20.00 60.00

Smoking habits

Age at starting 17.81 ± 4.16 17.22–18.38 17.00 8.00 33.00

Cigarettes/day 23.66 ± 9.96 22.27–25.04 20.00 5.00 60.00

Smoking years 16.56 ± 8.14 15.42–17.69 16.00 3.00 43.00

Packages/year 20.39 ± 15.54 18.22–22.55 16.00 1.80 105.00

Quit attempts 1.75 ± 1.53 1.53–1.95 1.00 0.00 10.00

Fagerström score 6.22 ± 2.26 5.90–6.53 7.00 1.00 10.00

HPLP-IIa scores

Health responsibility 20.35 ± 4.68 19.69–20.99 20.00 11.00 33.00

Physical activity 15.64 ± 5.40 14.88–16.38 15.00 8.00 30.00

Nutrition 20.35 ± 3.87 19.81–20.89 20.00 12.00 32.00

Spiritual growth 26.33 ± 4.65 25.68–26.97 27.00 14.00 36.00

Interpersonal relationships 25.38 ± 4.42 24.76–25.99 25.00 12.00 36.00

Stress management 18.11 ± 3.71 17.58–18.62 18.00 10.00 28.00

Total score 126.22 ± 20.53 123.35–129.08 126.00 80.00 183.00

a HPLP-II: Health-Promoting Lifestyle Profile II
b SD: standard deviation
c CI: confidence interval
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conducted in patients preparing for smoking cessation and
demonstrated that smoking behavior affects physical activity,
stress management, and health responsibility. This cluster of
multiple unhealthy behaviors is explored in the next sections.

Smoking habits and health-promoting behavior

The age at which our patients started smoking is related to
health responsibility, physical activity, nutrition, stress man-
agement, and the total health-promoting lifestyle scores indi-
cating that the patients are less likely to practice health-
promoting behavior if they start smoking at an earlier age. It
was reported that non-smoking students had higher health
responsibility, nutrition, spiritual growth, interpersonal rela-
tionships, and stress management scores [20]. Smoking addic-
tion starts at younger ages and can be accompanied by other
health risk behaviors, such as sedentary lifestyle and un-
healthy nutrition habits. In a former study, younger patients
especially men who had a history of acute coronary syndrome
were reported to continue smoking, and it was advised that in
order to prevent recurrent cardiovascular events, young pa-
tients and male patients were the two groups which health
professionals need to concentrate on for motivation towards
quitting smoking [29].

Health responsibility, physical activity, interpersonal rela-
tionships, and general health-promoting behavior of our pa-
tients were less observed as the cigarette pack/year increased.
Higher nicotine dependency was associated with less health
responsibility, physical activity, nutrition, and stress manage-
ment. Nicotine dependency may be related to avoiding health-
promoting behavior, including balanced nutrition and ade-
quate physical activity; this creates an unhealthy lifestyle with
less emphasis on health responsibility and less stress control.
Frequency of maintaining a healthy diet was higher in men
and women who were nonsmokers, and as the duration and
frequency of smoking decreased, the score of healthy eating
increased [17].

Work type

In our study, we found that health-promoting behavior in
smokers is associated with the type of work. Thus, smokers
with a profession in the blue-collar category practice health-
promoting behavior less than those in white-collar employees,
who are high school and university graduates with higher
income which can have an influence in health-promoting be-
havior. However, a study regarding the health-promoting
practices of workers in Turkey revealed that there was no
difference between blue- and white-collar workers in overall
health-promoting lifestyle scores [25]. In the mentioned study,
scores of physical activity and health responsibility were the
lowest, and scores of interpersonal support and self-
actualization were the highest [25]. Lusk et al. found that

blue-collar workers had lower scores in overall HPLP-II, nu-
trition, self-actualization, interpersonal support, and physical
activity than skilled trade and white-collar workers [30]. A
similar result was observed in a Taiwanese study with workers
of different professions, which revealed that general HPLP-II,
nutrition, self-actualization, interpersonal support, and stress
management scores were lower in blue-collar workers [31].
However, in another study conducted with workers from dif-
ferent sectors, the highest scores were in spiritual growth,
followed by interpersonal relationships; the lowest were stress
management and physical activity, and no difference was ob-
served between blue- and white-collar workers [32].

Working for a goal in life and having good interpersonal
relationships undermines spiritual growth, which leads to self-
fulfillment and taking care of oneself, thus ensuring a higher
health responsibility. Although health responsibility, spiritual
growth, and interpersonal relationships were more noticeable
in our patients in the white-collar category, we concluded that
smokers either blue or white collared do not often practice
healthy lifestyle behavior. Efforts must be given to raise
awareness about health risk behaviors and health-promoting
behaviors particularly in blue-collar workers. Stratification of
patients considering available medical information, including
worksites for optimal planning, is needed in identifying per-
sons at risk [2].

Age, gender, and marital status

In this study conducted with active smokers, men, university
graduates, singles, and patients over 40 years of age had
higher health-promoting lifestyle profile. In literature,
sociodemographic characteristics, such as age, gender, and
marital status, were found to be associated with health-
promoting lifestyle as well as profession [18, 19, 22]. In a
study on health-promoting behaviors of blue-collar workers,
health responsibility scores were higher in females than men;
older workers had higher nutrition scores and lower physical
activity scores than younger workers [24]. Female factory
workers scored high in spiritual growth, while they scored less
in physical activity, and among them health-promoting behav-
ior scores were lower in smokers [33]. In Japan, Zhang et al.
found that total HPLP-II scores were not different between the
agricultural group and the non-agricultural group, and spiritu-
al growth score was high and physical activity score was low
in the agricultural group. Both older workers and female
workers had significantly higher total HPLP-II scores.
Health responsibility, interpersonal relationship, and nutrition
were higher in older workers than the younger group [23]. Our
patients over 40 years had higher nutrition scores than those
between 31 and 40 years of age. As people get older, health
problems begin to play an important role in the perception of
life and health-promoting behaviors.
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Spiritual growth is about development of self being and
self-actualization [13]. In literature, it was found that spiritual
growth was affected by gender, education, working status, and
marital status [19, 20]. Marriage was found to affect health-
promoting behavior in men with heart diseases, and spiritual
growth, physical activity, stress management, and nutrition
were better in married patients [19]. Higher spiritual growth
and interpersonal relationships in our group may be associated
with cultural factors of the society. Women had better scores
than men in spiritual growth. In our patients, physical activity
and stress management were low consistent with literature. In
studies conducted in Turkey with different groups of people,
the physical activity score was also found to be the lowest [20,
25, 34]. We have also found that married patients who had
children had physical activity scores that were low, which may
be due to the lack of time spared for physical activity. Thus
much effort is needed to improve physical activity in different
groups of smokers.

In healthy men, Nagaya et al. have found that smoking was
accompanied by sedentary lifestyle, and interestingly,
smoking cessation increased physical activity and relapses
were associated with decreased physical activity [35]. In a
study conducted in Canada, 22.57% of current smokers were
reported to have participated in physical activity in their lei-
sure time and that physical activity have enhanced cessation
attempts [36]. In everyday smoking cessation practice, physi-
cians can recommend smokers to increase their physical ac-
tivities as a strategy to attenuate smoking cessation.

Education

Education was found to be effective in health promotion, and
this may be related to increased awareness. Spiritual growth,
health responsibility, physical activity, stress management,
and general health-promoting behavior were lower in patients
with heart disease who were graduates of primary school [19].
We found that university graduates had higher scores in phys-
ical activity and interpersonal relationships. This may be ex-
plained by having more opportunities for physical activity and
being involved in socializing in society.

In a recent study of health risk behaviors in approximately
20,000 people in Germany, the level of education has been
reported to reduce the risk of current smoking or risk of cur-
rent smoking as well as being overweight, or risky drinking in
addition to smoking and being overweight or risk of smoking
plus being overweight plus low physical inactivity [37]. BMI
was not associated with any of the components of the scale in
our patients similar to another study in which health promo-
tion lifestyle profile scores of high school students were not
associated with obesity [21].

Our patients had low scores in stress management.
Smokers are found to have anxiety, and this can lead to poor
stress management. In a large-scale study, smoking was found

to be associated with anxiety and depression in adolescents
[38]. In another population-based study, anxiety and depres-
sion levels were found to be higher in smokers than those in
non-smokers [39], whereas no difference was found between
the presence of anxiety and/or depression according to the
smoking status of workers [40].

Expert recommendations

Health professionals can use HPLP-II to determine the life-
style of smokers and the effects of smoking cessation on
other risky health behaviors. While managing a risky
health behavior, other co-existing risk factors may be
targeted also, and this intervention may improve smoking
cessation treatment as well as other risk factors as sug-
gested in literature [41]. If patients become aware of their
multirisk health behavior, they can actively participate in
the health care process. Experts suggest that PPPM pro-
grams can be applied in providing a new spectrum of
screening programs, targeted prevention, cost-effective
health care, knowledge integration, and interdisciplinary
and multidisciplinary cooperation [1]. Behavioral screen-
ing may be implemented in screening programs. This can
lead to individualized patient profiling and consequently a
comprehensive and effective PPPM.

Defining the health-promoting behavior of the individuals
besides their smoking habits should be considered as the first
step in predictive diagnostics, targeted preventive measures,
and personalized treatment algorithms.

Conclusions

We conclude that health-promoting activities in smokers
are influenced by sociodemographic factors of gender,
age, educational, and marital status, but the striking influ-
ence is associated with occupation as well as dependency
levels and smoking habits. While physical activity and
coping with stress skills are inadequate, interpersonal rela-
tionships and spiritual development are better, which we
think is related to cultural factors among working smokers.
In the daily medical practice, smoking cessation encour-
agement by health professionals is important especially in
younger people. Targeting multiple risks, along with ef-
forts to stop smoking, can encourage patients to take pre-
ventive measures, such as maintaining a healthy diet and
increasing physical activity. Concurrent interventions for
multiple behavioral changes involve awareness of health-
promoting behavior, and thus, identifying smokers who
need lifestyle interventions can provide and attenuate a
holistic approach in preventive medicine.
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Strengths and limitations

Most of the studies are carried with health professionals, be-
cause they are expected to be role models as they work for
disease prevention and health promotion. Studies with wom-
en, elderly people, students, and working people utilizing
HPLP II to assess the factors affecting healthy behavior are
present, but we could not come up on a relevant study with
active smokers. One of the strengths of the study is the specific
population it was implemented. In both local and international
literature, smoking is a characteristic of some participants, but
active smokers who are ready to quit smoking within a short
period of time is an exceptional group.

Another strength is that patients did not have any occupa-
tion related to health, have no physical or psychological co-
morbidities, and were not seeing a doctor or taking any med-
ication. One limitation is not to have asked for income related
to health behavior. Another limitation is that patients have
different sociocultural backgrounds, and this may have affect-
ed health-promoting behavior. Further research on associa-
tions of different features can be planned in the future.

Author contributions DK and ADE designed the study and contributed
to the data collection and data management. DK, ADE, and SA
interpreted the results. DK wrote the paper. DK and ADE revised the
paper. All authors reviewed the paper, provided significant feedback,
and approved the final manuscript.

Funding information This article was not supported by any funding.

Compliance with ethical standards

Conflict of interests The authors declare that they have no competing
interests.

Ethics approval and consent to participate The study protocol was
approved by the Ethics Committee of the Hospital with the reference
number 2016-525. All participants have provided written consent after
a brief information.

Abbreviations BMI, body mass index; CI, confidence interval; SD,
standard deviation; HPLP-II, Health-Promoting Lifestyle Profile II; HR,
health responsibility; IR, interpersonal relationships; PA, physical activi-
ty; N, nutrition; SG, spiritual growth; SM, stress management

References

1. Golubnitschaja O, Baban B, Boniolo G, Wang W, Bubnov R,
Kapalla M, et al. Medicine in the early twenty-first century: para-
digm and anticipation—EPMA position paper 2016. EPMA J.
2016;7:23 eCollection 2016.

2. Lemke HU, Golubnitschaja O. Towards personal health care with
model-guided medicine: long-term PPPM-related strategies and re-
alisation opportunities within BHorizon 2020^. EPMA J. 2014;5(1):
8. https://doi.org/10.1186/1878-5085-5-8 eCollection 2014.

3. Trovato GM. Behavior, nutrition and lifestyle in a comprehensive
health and disease paradigm: skills and knowledge for a predictive,

preventive and personalized medicine. EPMA J. 2012;3(1):8.
https://doi.org/10.1007/s13167-012-0141-2.

4. Golubnitschaja O, Costigliola V, EPMA. General report & recom-
mendations in predictive, preventive and personalised medicine
2012: white paper of the European Association for Predictive,
Preventive and Personalised Medicine. EPMA J. 2012;3(1):14.
https://doi.org/10.1186/1878-5085-3-14.

5. Geller K, Lippke S, Nigg CR. Future directions of multiple behav-
ior change research. J Behav Med. 2017;40(1):194–202.

6. Prochaska JJ, Prochaska JO. A review of multiple health behavior
change interventions for primary prevention. Am J Lifestyle Med.
2011;5(3):208–21.

7. Fernald DH, Dickinson LM, Froshaug DB, Balasubramanian BA,
Holtrop JS, Krist AH, et al. Improving multiple health risk behav-
iors in primary care: lessons from the Prescription for Health
Common Measures, Better Outcomes (COMBO) study. J Am
Board Fam Med. 2012;25(5):701–11.

8. Fernald DH, Froshaug DB, Dickinson LM, Balasubramanian BA,
Dodoo MS, Holtrop JS, et al. Common measures, better outcomes
(COMBO): a field test of brief health behavior measures in primary
care. Am J Prev Med. 2008;35(5 Suppl):414–22.

9. Prochaska JJ, Spring B, Nigg CR. Multiple health behavior change
research: an introduction and overview. Prev Med. 2008;46(3):
181–8.

10. Pronk NP, Peek CJ, Goldstein MG. Addressing multiple behavioral
risk factors in primary care. A synthesis of current knowledge and
stakeholder dialogue sessions. Am J Prev Med. 2004;27(2 Suppl):
4–17.

11. Pender NJ. Health promotion in nursing practice. 2nd ed. Norwalk:
Appleton & Lange; 1987.

12. Walker SN, Sechrist KR, Pender NJ. The Health-Promoting
Lifestyle Profile: development and psychometric characteristics.
Nurs Res. 1987;36(2):76–81.

13. Walker SN, Sechrist KR, Pender NJ. The Health-Promoting
Lifestyle Profile II. Omaha: University of Nebraska Medical
Center, College of Nursing; 1995.

14. Bahar Z, Beşer A, Gördes N, Ersin F, Kıssal A. Sağlıklı yaşam
biçimi davranışları ölçeği II’nin geçerlik ve güvenirlik çalışması.
Cumhuriyet Üniversitesi HYO Dergisi. 2008;12(1):1–13 Article
in Turkish.

15. Wei CN, Yonemitsu H, Harada K, Miyakita T, Omori S,
Miyabayashi T, et al. A Japanese language version of the health-
promoting lifestyle profile (article in Japanese). Nihon Eiseigaku
Zasshi Jpn J Hygiene. 2000;54(4):597–606.

16. Bilir N, Özcebe H. Impact of smoking ban at indoor public places
on indoor air quality. Tüberküloz ve Toraks. 2012;60(1):41–6
Article inTurkish.

17. van den Brandt PA. The impact of a Mediterranean diet and healthy
lifestyle on premature mortality in men and women. Am J Clin
Nutr. 2011;94(3):913–20.

18. Pullen C, Walker SN, Fiandt K. Determinants of health-promoting
lifestyle behaviors in rural older women. Fam Community Health.
2001;24(2):49–72.

19. Küçükberber N, Ozdilli K, Yorulmaz H. Evaluation of factors af-
fecting healthy life style behaviors and quality of life in patients
with heart disease. Anadolu Kardiyoloji Dergisi. 2011;11(7):619–
26 Article in Turkish.

20. Nacar M, Baykan Z, Cetinkaya F, Arslantas D, Ozer A, Coskun O,
et al. Health promoting lifestyle behaviour in medical students: a
multicentre study from Turkey. Asian Pac J Cancer Prev.
2014;15(20):8969–74.

21. Limnili G, Özçakar N, Kartal M. Health promotion lifestyle profile
scores are not associated with obesity in high school students.
Turkish J Med Sci. 2016;46(4):1018–24.

22. Mašina T, Madžar T, Musil V, Milošević M. Differences in health-
promoting lifestyle profile among Croatian medical students

122 EPMA Journal (2019) 10:115–123

https://doi.org/10.1186/1878-5085-5-8
https://doi.org/10.1007/s13167-012-0141-2
https://doi.org/10.1186/1878-5085-3-14


according to gender and year of study. Acta Clin Croat. 2017;56(1):
84–91.

23. Zhang SC,Wei CN, Fukumoto K, Harada K, UedaK,Minamoto K,
et al. A comparative study of health-promoting lifestyles in agricul-
tural and non-agricultural workers in Japan. Environ Health Prev
Med. 2011;16(2):80–9.

24. Bagwell MM, Bush HA. Health conception and health promotion
in blue collar workers: program planning issues. AAOHN J.
1999;47:512–8.

25. Beser A, Bahar Z, Buyukkaya D. Health promoting behaviors and
factors related to lifestyle among Turkish workers and occupational
health nurses’ responsibilities in their health promoting activities.
Ind Health. 2007;45:151–9.

26. Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The
Fagerström test for nicotine dependence: a revision of the
Fagerström tolerance questionnaire. Br J Addict. 1991;86:1119–27.

27. Uysal MA, Kadakal F, Karşidağ C, Bayram NG, Uysal O, Yilmaz
V. Fagerström test for nicotine dependence: reliability in a Turkish
sample and factor analysis. Tüberküloz ve Toraks. 2004;52:115–21
Article in Turkish.

28. Prochaska JO, Velicer WF. The transtheoretical model of health
behavior change. Am J Health Promot. 1997;12(1):38–48.

29. Kafadar D, Dogan FG, Oren MM, Ayca B, Okuyan E. Association
of sociodemographic profile, dyslipidemias, and obesity in smoker,
former smoker, and nonsmoker patients with coronary artery dis-
ease. Niger J Clin Pract. 2018;21(9):1190–7. https://doi.org/10.
4103/njcp.njcp_171_17.

30. Lusk SL, Kerr MJ, Ronis DL. Health-promoting lifestyles of blue-
collar, skilled trade, andwhitecollar workers. Nurs Res. 1995;44(1):
20–4.

31. Huang SL, Li RH, Tang FC. Comparing disparities in the health-
promoting lifestyles of Taiwanese workers in various occupations.
Ind Health. 2010;48(3):256–64.

32. Ozvurmaz S, Mandiracioglu A. Healthy lifestyle behavior of em-
ployees in small and medium-sized enterprises in Aydin, Turkey.
Pakistan J Med Sci. 2017;33(2):404–10.

33. Küçük E. Health perception and healthy lifestyle behaviors of fe-
male factory workers. Arch Environ Occup Health. 2016;71(4):
216–21.

34. Şenol V, Ünalan D, Soyuer F, Argün M. The relationship between
health promoting behaviors and quality of life in nursing home
residents in Kayseri. J Geriatr. 2014;2014:8.

35. Nagaya T, Yoshida H, Takahashi H, Kawai M. Cigarette smoking
weakens exercise habits in healthy men. Nicotine Tob Res.
2007;9(10):1027–32.

36. de RuiterWK, Faulkner G, Cairney J, Veldhuizen S. Characteristics
of physically active smokers and implications for harm reduction.
Am J Public Health. 2008;98(5):925–31.

37. John U, Hanke M, Freyer-Adam J. Health risk behavior patterns in
a national adult population survey. Int J Environ Res Public Health.
2018;15(5):873.

38. Byeon H. Association among smoking, depression, and anxiety:
findings from a representative sample of Korean adolescents. Peer
J. 2015;3:e1288.

39. Mykletun A, Overland S, Aarø LE, LiabøHM, Stewart R. Smoking
in relation to anxiety and depression: evidence from a large popu-
lation survey: the HUNT study. Eur Psychiatry. 2008;23(2):77–84.

40. Ergün D, Ergün R, Ergan B, Kurt ÖK. Occupational risk factors and
the relationship of smoking with anxiety and depression. Turkish
Thoracic J. 2018;19(2):77–83.

41. Prochaska JJ, Velicer WF, Prochaska JO, Delucchi K, Hall SM.
Comparing intervention outcomes in smokers treated for single
versus multiple behavioral risks. Health Psychol. 2006;25(3):380–
8.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

EPMA Journal (2019) 10:115–123 123

https://doi.org/10.4103/njcp.njcp_171_17
https://doi.org/10.4103/njcp.njcp_171_17

	Determining health-promoting behavior in smokers preparing �to quit: a holistic and personalized approach
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Study participants
	Data collection
	Structure of the scale
	Statistical analysis

	Results
	Sociodemographic factors
	Correlations

	Discussion
	Smoking habits and health-promoting behavior
	Work type
	Age, gender, and marital status
	Education
	Expert recommendations

	Conclusions
	Strengths and limitations

	References


