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Abstract

Background: The main goal of stress management and health promotion programs is to improve health by
empowering people to take control over their lives. Daily health-related lifestyle choices are integral targets of these
interventions and critical to evaluating their efficacy. To date, concepts such as self-efficacy, self-control and
empowerment are assessed by tools that only partially address daily lifestyle choices. The aim of this study is to
validate a novel measurement tool, the Healthy Lifestyle and Personal Control Questionnaire (HLPCQ), which aims
to assess the concept of empowerment through a constellation of daily activities.

Methods: Therefore, we performed principal component analysis (PCA) of 26 items that were derived from the
qualitative data of several stress management programs conducted by our research team.

Results: The PCA resulted in the following five-factor solution: 1) Dietary Healthy Choices, 2) Dietary Harm Avoidance,
3) Daily Routine, 4) Organized Physical Exercise and 5) Social and Mental Balance. All subscales showed satisfactory
internal consistency and variance, relative to theoretical score ranges. Subscale scores and the total score were
significantly correlated with perceived stress and health locus of control, implying good criterion validity. Associations
with sociodemographic data and other variables, such as sleep quality and health assessments, were also found.

Conclusions: The HLPCQ is a good tool for assessing the efficacy of future health-promoting interventions to improve
individuals’ lifestyle and wellbeing.

Keywords: Health, Lifestyle, Wellbeing, Empowerment, Daily routine
Background
To date, numerous environmental health-related lifestyle
factors have been extensively studied, such as dietary
habits, substance abuse (e.g., smoking), physical exercise,
and sleeping quality [1]. The hallmark of this vast litera-
ture is “lifestyle choices”, which suggests that all these
factors are amenable to change. As a consequence,
health professionals, stakeholders, health organizations,
and even governments, in different time periods and
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countries, have implemented numerous health promo-
tion programs targeting either specific health-related risk
factors (e.g., smoking) or disorders (e.g., cardiovascular
diseases). The effectiveness of these programs has been
broadly questioned because they do not seem to inter-
cept the gradual rise of chronic diseases, especially in
developing countries [2,3]. Analysis of this putative fail-
ure is beyond the scope of this article, although we can
deduce that these programs presumably fail to empower
and achieve behavioral change among individuals [4,5].
Health empowerment suggests that the individual has

increased control over his/her life and health or has an
internal health locus of control. This may seem particu-
larly difficult within modern, hectic environments that are
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the source of numerous stressors (e.g., work demands,
family breeding, transportation etc.) that threaten the indi-
vidual. The interplay between stress and self-control has
long concerned the scientific community. In summary,
chronic or extreme stress has detrimental effects on daily
decision making by favoring choices of immediate physical
reward in an effort to relieve emotional distress, thus
creating a vicious cycle of adversity. However, “healthy”
choices reflect an empowered individual, capable of
controlling stress and making decisions that have long-
term benefits (For a comprehensive review, see ref [6]).
These concepts may also extend to the field of health
promotion that strives to empower people to make
healthy lifestyle choices that will prevent chronic dis-
ease and morbidity.
Thus, stress management may facilitate health promo-

tion and its primary goal of empowering individuals. In
our department, we have conducted several investiga-
tions in this field, primarily by implementing stress man-
agement programs in different subsets of the population
(healthy or not) ([7-13] and unpublished studies). In our
experience, which included personal contact with par-
ticipants and collection of qualitative data, stress man-
agement/health promotion interventions resulted in
additional lifestyle modifications of diet, exercise, social
support and daily routine that were not detected by our
studies’ main measurements tools (i.e. stress scales,
health locus of control scales, self-esteem etc.).
Therefore, we have designed a short questionnaire that

synthesizes items related to lifestyle changes and is based
on our experience with stress management research.
The novel idea behind this tool is that it does not simply
record common health-related daily activities, but it
measures the isolated behaviors of well-proven health-
related aspects of daily living to evaluate the degree of
control that someone exerts on his/her life. Although,
researchers prefer to assess empowerment, self-control
or self-efficacy with homonymous questionnaires [14-16],
this tool obviates the need for theoretical items (“How
capable are you of controlling your life?”) that some-
times confuse participants and furthers such evaluations
by simply inspecting various aspects of the individual’s
life.
The aim of this study is to examine the psychometric

properties of this tool. Cross-validation (criterion valid-
ity) of this instrument was based primarily on perceived
stress and health locus of control (representing em-
powerment) questionnaires.

Methods
The study was performed in the province of Attica,
Greece, between November 2011 and January 2012. The
study did not require approval according to the Scientific
and Ethics committee of Athens’s Medical University. Our
study was a convenience sample of 308 individuals who
were asked to participate in the study; 28 of these were
postgraduate medical school students and 280 were
friends and/or relatives of the former. After being fully in-
formed of the purposes of the study and giving their
consent, the participants were asked to complete an an-
onymous questionnaire. Inclusion criteria were the ability
to read and write in Greek, 20–80 years of age and resi-
dency in Attica. Finally, 285 participants (92.5% response
rate) delivered a completed questionnaire. This manu-
script adheres to RATS reporting guidelines.

The Health Lifestyle and Personal Control Questionnaire
(HLPCQ)
This is a 26-item tool in which the respondent is asked
to indicate the frequency of adopting 26 positively stated
lifestyle habits using a Likert-type scale (1 = Never or
rarely, 2 = Sometimes, 3 = Often and 4 = Always). The
introductory phrase is “How often…” There are 12 items
concerning diet, 8 items referring to a daily time man-
agement, 2 items referring to organized physical exercise
and 4 items referring to practices of social support and
positive thinking (e.g., positive thoughts during difficul-
ties and emptying the mind during bedtime). As stated
above, items were derived from our experience with
stress management/health promotion interventions used
in different study populations. In the end of each inter-
vention program participants were asked about lifestyle
changes that they have noticed during the previous
weeks, using the following open question: “During the
previous weeks, have you noticed any changes concern-
ing your everyday living/lifestyle?”. The 26 items pre-
sented in the HLPCQ questionnaire are the result of
gathering all the qualitative data from the participants’
answers (a total of 305 participants) to the aforemen-
tioned open question. All answers without exceptions
were grouped and rephrased to keep the initial partici-
pant’s meaning. Our main goal for this questionnaire
was to detect and quantify lifestyle patterns that reflect
health empowerment, as evidenced by the levels of stress
and of the internal health locus of control. As such,
validation is based upon these two characteristics, per-
ceived stress and health locus of control, using the
questionnaires described below.

Other measurements
Sociodemographic variables included
Gender, age, marital status (married/unmarried), domestic
status (living alone or not), presence of children, education
(tertiary - above 12 education years -/secondary - 6–12
education years- or lower), employment (employed/re-
tired/household/unemployed), working shifts (yes/no),
care-giving (yes/no), smoking (yes/no), pack-years of
smokers, body mass index (Kg/m2) and presence of
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disease. Questions used to collect information about these
variables have been previously described [17,18].

Perceived Stress Scale (PSS)
The PSS is a self-reported 14-item measure indicating
the degree to which situations in an individual’s life are
considered stressful [19]. For this scale, respondents rate
the frequency of their feelings and thoughts over the
previous month on a five-point Likert-type scale (from
0 = never to 4 = very often). There are seven positive
and seven negative items, and the total score is calcu-
lated by reversing the scores of the positive items and
then summing all scores (min. total score = 0, max. total
score = 56). Higher scores indicate higher level of per-
ceived stress. Good psychometric properties of this
measure within the Greek population have been re-
ported [20]. In addition, the internal consistency of this
14-item scale in this study was also good (Cronbach’s
alpha, 0.85).

Social Readjustment Rating Scale
Life events that occurred more than 12 months prior to
the survey were assessed using the Holmes Rahe Social
Readjustment Rating Scale [21,22]. Participants were
asked about 43 life events that are thought to induce
change in an individual’s life. Life event data were then
summarized in accordance with SRRS scoring rules.
Each life event was assigned a predetermined number of
life change units ranging from 11 to 100. Life change
units were then summed for each participant to calcu-
late a total SRRS score; higher SRRS scores indicated
greater stress. SRRS scores were categorized as low
(<150), medium (150–299), or high (≥300) [21,22].

Health Locus of Control (HLC)
Health locus of control was measured using the 18-item
tool developed by Wallston and colleagues [23]. The re-
spondents expressed their level of agreement to 18 state-
ments on a 6-point Likert-type scale (from 1 = strongly
disagree to 6 = strongly agree). The scale is built upon
three 6-item subscales, namely: “internal health locus of
control”, “external health locus of control” and “chance”.
The “internal health locus of control” measures the de-
gree to which the individual believes that he/she is re-
sponsible for his/her health status. The “external health
locus of control” and “chance” represent the extent to
which other people (such as physicians) or chance, re-
spectively, are deemed important to the individual’s
health. After summing the answers for each subscale,
higher scores indicate higher strength of each type of
health belief (total score range was 6–36 for each sub-
scale). The instrument has been applied to Greek sam-
ples [24]. The internal consistency for each subscale was
found to be satisfactory (Cronbach’s alphas: “internal”
0.72, “external” 0.75 and “chance” 0.71).

Sleep Quality (SQ)
Sleep quality was assessed using the following questions:
1. “Are you satisfied with your sleep?” (Answers: 0 = Not
at all, 1 = Little, 2 =Moderate, 3 = Very, 4 = Very much),
2. “Do you take any drug in order to sleep?” (Answers:
−1 = Yes, 0 = No), 3. “Do you fall asleep easily?” (An-
swers: 0 = Never, 1 = Sometimes, 2 = Often, 3 = Always)
and 4. “Do you feel restful after awakening?” (Answers:
0 = Never, 1 = Sometimes, 2 = Often, 3 = Always). The total
score is calculated by summing all answers (minimum −1,
maximum 10); higher scores indicate better sleep quality.

Health Assessment (HA)
Each individual was asked to rate his/her health on a
scale from 1 to 10, in which 10 denoted excellent health.

Statistical analyses
Descriptive analyses were used to calculate the means,
standard deviations (SD), minimums, maximums and
absolute and relative frequencies (%). Principal compo-
nent analysis (PCA) was used to identify the factors
from the HLPCQ. Bartlett’s test was used to assess
whether the correlation between items was adequate; in
contrast, a determinant value was calculated to assess
unwanted over-correlation of items (determinant should
be close to zero). The Kaiser-Meyer-Olkin (KMO) statis-
tic was used to assess sample adequacy. The appropriate
number of derived factors were identified using the
scree-plot (looking for inflexion points) and Kaiser’s cri-
terion of eigenvalues greater than 1 (given that our sam-
ple was large, the criterion is valid for an average of
communalities greater than 0.6). Loadings of each item
on derived factors were maximized using the orthogonal
varimax rotation. Items with loadings above 0.3 were ex-
amined as candidate components of the corresponding
factor. Cronbach’s alpha values were calculated to assess
internal consistency of the identified factors. After, the
scores of each factor were calculated and assessed for
meaningful associations with the other measurements of
the study. For group comparisons, we used Student’s
t-test, and for scale variables, we used Pearson’s rho
correlation coefficient. The level of significance p was .05.
Statistical analyses were performed using the SPSS for
Windows (version 18.0.3) statistical software (SPSS Inc.,
Chicago, IL).

Results
Table 1 presents the main characteristics of our sample.
A majority of participants were middle-aged (from 23 to
76 years old), married with children, women of tertiary
education and currently employed (11 unemployed, 30



Table 1 Sociodemographic and health-related characteristics of the study’s sample (N = 285)

Sociodemographic characteristics Health-related characteristics

Males N (%) 119 (41.8) Smokers N (%) 81 (28.4)

Mean Age in years (SD) 50.18 (10.1) Mean Pack-years for smokers (SD) 24.82 (21.8)

Married N (%) 188 (66) Mean BMI in Kg/m2 (SD) 26.34 (5.34)

Living alone N (%) 55 (19.3) Diagnosis of Disease N (%) 130 (45.6)

Having children N (%) 209 (73.3) Mean PSS score (SD) 26.35 (7.99)

Tertiary education N (%) 165 (57.9) Mean Internal HLC score (SD) 26.12 (4.96)

Employed N (%) 214 (75.1) Mean External HLC score (SD) 22.23 (6.04)

Working shifts N (%) 64 (22.5) Mean Chance HLC score (SD) 16.75 (6.04)

Caregivers N (%) 22 (7.7) SRRS score N (%)

≤150 164 (57.5)

151-299 80 (28.1)

≥300 41 (14.4)

Mean Sleep Quality (SD) 6.16 (2.13)

Mean Health Assessment (in a scale from 1 to 10) (SD) 7.48 (1.4)

SD: standard deviation, BMI: Body Mass Index, PSS: Perceived Stress Scale, HLC: Health Locus of Control, SRRS: Social Readjustment Rating Scale.
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household, 30 retired and 214 employed). In addition, 55
individuals were living alone at home, 64 (22.5%) had a
job with working shifts and 22 (7.7%) were caregivers of
handicapped patients. Additionally, 28% of our sample
were smokers with a mean history of 24.82 pack-years.
The mean BMI was 26.34 Kg/m2 (minimum 21.8 Kg/m2,
maximum 51.9 Kg/m2, 121 (42.5%) persons had a BMI
≤25 Kg/m2), indicating an overweight problem. In
addition, 130 (45.6%) individuals reported a diagnoses of
disease by their physician. For completeness, descriptive
statistics for the PSS, SRRS, HLC, SQ and HA are also
presented.
The results of the principal component analysis (PCA)

of the 26 items with orthogonal rotation (varimax) are
presented in Table 2. The Kaiser-Meyer-Olkin measure
verified the sampling adequacy for the analysis (KMO=
.797) and all KMO measures for individual items
were > .603, which is well above the acceptable limit
of .5. Bartlett’s test of sphericity x2(325) = 1903.33,
p < .001, indicated that correlations between items were
sufficiently large enough to perform PCA. The determin-
ant was zero indicating lack of excessive correlations
between items. Seven components had eigenvalues greater
than Kaiser’s criterion of 1 and in combination explained
58.58% of the variance. The average of communalities was
.58, which is below the Kaiser’s criterion of .6 to be accur-
ate. The scree-plot (not shown) supported the choice for
the selection of five components according to the inspec-
tion of inflexion points, which explained 49.69% of the
variance. Given the large sample size, five components
were retained for final analysis. The clusters of items,
according to factor loadings (>0.3), within the five com-
ponents were interpreted as following: “Dietary Healthy
Choices” (DHC), “Dietary Harm Avoidance” (DHA),
“Daily Routine” (DR), “Organized Physical Exercise”
(OPE), and “Social and Mental Balance” (SaMB).
Table 3 presents the mean scores of each subscale

along with the theoretical and observed values of the
range. It is evident that there was a good dispersion of
calculated scores in our sample relative to the possible
range of scores.
Table 4 presents the correlations between subscales.

Specifically, all subscales were significantly positively
correlated with each other, indicating that individuals
adopting healthy dietary habits and avoiding dietary
harms also follow a daily routine in their activities, exer-
cise in an organized manner, seek for social support and
care for their mental health.
Tables 5 and 6 present meaningful associations be-

tween the HLPCQ subscales and the total score and
study variables. Significant associations with the sub-
scales and the total score can be summarized as follows:
1. Women have significantly higher DHC, SaMB and
total HLPCQ scores than men, 2. Younger (less than
46 years old) individuals practice organized exercise
more frequently than do older ones, 3. Unmarried
people seek social support and care for their mental
health more frequently than married ones, and they have
higher total HLPCQ scores, 4. People with tertiary edu-
cation have significantly greater DHC and OPE scores
than those with lower education, 5. Non-smokers have
higher scores in all HLPCQ subscales except the SaMB
subscale and in the total score than smokers, and heavier
smoking (as expressed by pack-years) was significantly
correlated with lower DHC and SaMB scores 6. As ex-
pected, a higher BMI was correlated with significantly



Table 2 Rotated factor loadings of the principal components analysis (PCA) for 26 health-related lifestyle habits (N = 285)

Item “How often…” “Dietary
Healthy
Choices”

“Dietary
Harm
Avoidance”

“Daily
Routine”

“Organized
Physical
Exercise”

'Social and
Mental
balance”

“Are you careful about how much food you put on your plate” .51

“Do you check the food labels before buying a product” .51

“Do you calculate the calories of your meals” .51

“Do you limit fat in your meals” .53

“Do you like cooking” .59

“Do you eat organic foods” .65

“Do you eat whole-wheat products” .63

“Do you avoid eating packaged- or fast-food” .67

“Do you avoid soft drinks” .59

“Do you avoid eating when stressed or disappointed” .68

“Do you avoid binge eating when you are out with friends” .64

“Do you eat your meals at the same time each day” .67

“Are you careful about not missing a meal each day” .6

“Do you eat a good breakfast” .58

“Do you sleep at the same time each day” .6

“Do you follow a scheduled program for your daily activities” .35

“Do you eat breakfast at the same time each day” .74

“Do you eat lunch at the same time each day” .73

“Do you eat dinner at the same time each day” .7

“Do you practice aerobic exercise for 20 or more minutes at least 3 times per week .83

“Do you exercise in an organized manner” .84

“Do you share your personal problems or worries with others” .61

“Do you concentrate on positive thoughts during difficulties” .57

“Do you empty your brain of thoughts or the next day’s program during bedtime” .53

“Do you care about meeting and discussing with your family on a daily basis” .73

“Do you balance your time between work, personal life and leisure” .53

Eigenvalues 2.79 2.42 3.54 1.99 2.18

% of Variance 10.75 9.31 13.59 7.66 8.38

Cronbach’s alpha .748 .651 .818 .782 .627

Important Note: The translation of the items from the Greek language is presented only for interpretation and NOT for use in studies or clinical practice.

Table 3 Descriptive characteristics of the five subscales and the total score of HLPCQ

Items Range Mean SD Minimum Maximum

“Dietary Healthy Choices” 7 7-28 15.81 4.43 7 28

“Dietary Harm Avoidance” 4 4-16 10.32 2.86 4 16

“Daily Routine” 8 8-32 21.75 5.14 10 32

“Organized Physical Exercise” 2 2-8 3.84 2.01 2 8

“Social and Mental Balance” 5 5-20 12.94 2.95 5 20

Total Score 26 26-104 64.61 11.84 35 98

HLPCQ: Healthy Lifestyle and Personal Control Questionnaire, SD: Standard Deviation.
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Table 4 Correlations (Pearson’s rho) between HLPCQ subscales

“Dietary Healthy
Choices”

“Dietary Harm
Avoidance”

“Daily Routine” “Organized Physical
Exercise”

“Social and
Mental Balance”

“Dietary Healthy Choices” 1

“Dietary Harm Avoidance” .398* 1

“Daily Routine” .414* .337* 1

“Organized Physical Exercise” .307* .231* .253* 1

“Social and Mental Balance” .387* .202* .343* .208* 1

*Correlation is significant at the 0.05 level (2-tailed).
HLPCQ: Healthy Lifestyle and Personal Control Questionnaire.
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less exercise, as indicated by lower OPE scores and
lower HLPCQ scores. 7. Better health assessment was
significantly correlated with higher scores in all subscales
and the total score, 8. A lower PSS score was signifi-
cantly correlated with higher scores in all subscales and
the total HLPCQ score, 9. Internal HLC was significantly
positively correlated with DHC, DHA, OPE, SaMB and
the HLPCQ score, 10. External HLC was negatively cor-
related only with OPE, 11. Chance HLC was negatively
correlated with the subscales DHC, DHA, OPE, and
SaMB and with the total HLPCQ score and 12. Sleep
quality was positively correlated with DHC, DR, OPE,
and SaMB and the total HLPCQ score.

Discussion
The aim of this study was to evaluate the psychometric
properties of a novel questionnaire that examines several
dimensions of daily living. As stated in the background,
the items were based on the authors’ experience with
collecting qualitative data in the context of conducting
stress management programs in different healthy or
diseased populations. As such, we intended that this
questionnaire, Healthy Lifestyle and Personal Control
Questionnaire (HLPCQ), would measure the lifestyle
pattern of individuals who have increased control over
their health, indicating their degree of empowerment,
which is the main goal of contemporary health promo-
tion programs. The PCA analysis resulted in five factors
that were named and interpreted and names as follows:
1. Dietary Healthy Choices: representing control over
food quantity and quality, 2. Dietary Harm Avoidance:
representing control over “food temptations”, such as
stress-eating, binge-eating, soft drink and fast-food con-
sumption, 3. Daily Routine: representing the individual’s
control over consistent timing of meals and sleep, 4. Or-
ganized Physical Exercise: representing the tendency to
follow scheduled organized physical exercise and 5. So-
cial and Mental Balance: representing the individual’s
inclination to socialize, balance leisure and personal time
and adopt positive thinking or cognitive control over
stressors. All factors showed satisfactory internal con-
sistency and the scores showed adequate variances
relative to the theoretical ranges. All factors were signifi-
cantly positively related to each other, which indicates
that they collectively represent the degree of empower-
ment and self-efficacy that a person possesses. In the ab-
sence of a similar questionnaire, validation was based on
measures of perceived stress and health locus of control.
As presented in the Results section, perceived stress and
internal HLC were significantly correlated with all the
aforementioned subscales and the total score, which also
indicates that a high HLPCQ score adequately reflects
the lifestyle pattern of a self-efficacious, empowered in-
dividual. The lack of correlation of HLPCQ with SRRS
most likely reflects the inability of an environmental
approach of stress (i.e. the occurrence of stressors) to
reflect the true stress experienced by the individual
(perceived stress), since SRRS obviates the cognitive ap-
praisal of the stressors by the individual [25].
A novel idea of the HLPCQ is Daily Routine (DR). To

our knowledge, there is no other instrument that directly
assesses routine. The concept of DR derives from the
principal regular framework of a day, which certainly
consists of eating and sleeping. The words “…at the
same time each day”, “…scheduled program” or “…not
losing meals” apparently denote a regularity that is
crucial for expressing routine. Circadian rhythms are
centrally (within the central nervous system) and periph-
erally (within cells) regulated and stress hormones medi-
ate the overall control [26]. Disruption of daily rhythms
is a major stressor that affects physiology and, over time,
leads to disease [26]. In contrast, adherence to a daily
program reduces stress levels and negative emotions and
favors a less reward-seeking behavior (e.g., recreational
habits) and more healthy choices on a daily basis
[6,26-28]. A good surrogate marker for the integrity of
circadian rhythms is sleep quality [26-28]. Therefore, in
support of the validity of our questionnaire, sleep quality
was positively correlated with HLPCQ scores and par-
ticularly with DR.
Concerning sociodemographic variables, our results

indicate that women, unmarried people, non-smokers
and normal-weighted individuals have higher HLPCQ
scores. Specifically, women score higher for the DHC



Table 5 Association between HLPCQ subscales and other study measurements

Characteristics Categories Mean “Dietary
Healthy
Choices-DHC”
(SD)

Mean “Dieatary
Harm Avoidance-DHA”
(SD)

Mean “Daily
Routine-DR”
(SD)

Mean “Organized
Physical
Exercise-OPE”
(SD)

Mean “Social
and Mental
Balance-SaMB”
(SD)

Gender Males 14.16 (4.1) 9.97 (2.85) 21.79 (5.03) 3.71 (2.01) 12.44 (2.770

Females 17 (4.32) 10.59 (2.86) 21.76 (5.23) 3.93 (2.02) 13.33 (3.03)

Statistics t(277) = 5.54 t(276) = 1.78 t(252) = 0.05 t(282) = 0.91 t(279) = 2.52

p value <.001* 0.08 0.96 0.36 0.01*

Age categories ≤46 15.63 (4.13) 10.17 (2.55) 21.3 (5.13) 4.32 (2.03) 13.05 (3.0)

47-55 15.76 (4.72) 10.1 (2.88) 21.7 (5.11) 3.4 (1.77) 12.98 (3.01)

≥56 16.1 (4.42) 10.77 (3.15) 22.29 (5.21) 3.84 (2.01) 12.76 (2.84)

Statistics F(2,277) = 0.23 F(2,246) = 1.47 F(2,252) = 0.76 F(2,282) = 5.41 F(2,278) = 0.23

p value .8 .23 .47 .01* .8

Marital Status Unmarried 16.11 (4.64) 10.23 (2.64) 22.52 (4.71) 4.03 (2.1) 13.44 (2.96)

Married 15.66 (4.32) 10.37 (2.98) 21.31 (5.34) 3.73 (1.96) 12.68 (2.92)

Statistics t(278) = 0.8 t(277) = 0.38 t(253) = 1.82 t(283) = 1.18 t(280) = 2.09

p value .43 .7 .07 .24 .04*

Education Sercondary or lower 15.19 (4.36) 10.33 (3.05) 21.39 (5.61) 3.35 (1.85) 12.89 (2.88)

Tertiary 16.26 (4.43) 10.31 (2.73) 21.99 (4.8) 4.19 (2.06) 12.99 (3.01)

Statistics t(278) = 2.01 t(277) = 0.05 t(253) = 0.9 t(283) = 3.54 t(280) = 0.24

p value .046* .96 .37 <.001* .81

Working Shifts No 15.31 (4.28) 10.23 (2.730 22.06 (5.07) 3.89 (2.1) 12.78 (2.71)

Yes 16.45 (5.24) 10.21 (3.12) 21.82 (5.27) 3.64 (1.86) 13.37 (3.31)

Statistics t(100) = 1.55 t(212) = 0.05 t(191) = 0.29 t(217) = 0.83 t(97.6) = 1.24

p value .13 .96 .77 .41 .22

Smoking Yes 14.29 (4.39) 9.41 (2.84) 19.66 (5.31) 3.32 (1.89) 12.46 (3.23)

No 16.35 (4.24) 10.65 (2.78) 22.55 (4.86) 4.02 (2.02) 13.11 (2.82)

Statistics t(277) = 3.62 t(276) = 3.32 t(253) = 4.14 t(282) = 2.7 t(279) = 1.68

p value <.001* .001 <.001* .01* .09

Disease Yes 15.76 (4.43) 10.32 (2.98) 22.17 (5.26) 3.71 (1.93) 12.61 (3.06)

No 15.84 (4.44) 10.32 (2.77) 21.37 (5.03) 3.94 (2.08) 13.21 (2.83)

Statistics t(278) = 0.16 t(277) = 0.02 t(253) = 1.25 t(283) = 0.98 t(280) = 1.72

p value .87 .99 .21 .33 .09

Packet-years
for smokers

Pearson’s rho -.23 .01 -.09 -.19 -.24

p value .046* .92 .45 .08 .03*

BMI (kg/m2) Pearson’s rho -.09 -.06 -.09 -.24 -.04

p value .13 .27 .15 <.001* .53

Health Assessemnt
(in a scale from 1 to 10)

Pearson’s rho .15 .17 .17 .23 .25

p value .01* .01* .01* <.001* <.001*

SRRS score Pearson’s rho .03 -.03 -.08 .11 -.03

p value .61 .58 .22 .06 .68

PSS score Pearson’s rho -.29 -.27 -.26 -.25 -.38

p value <.001* <.001* <.001* <.001* <.001*

Internal HLC Pearson’s rho .17 .12 .05 .14 .25

p value .004* .04* .41 .02* <.001*
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Table 5 Association between HLPCQ subscales and other study measurements (Continued)

External HLC Pearson’s rho -.02 .01 -.02 -.15 .11

p value .71 .82 .82 .02* .07

Chance HLC Pearson’s rho -.14 -.12 -.1 -.14 -.25

p value .03* .04* .11 .02* <.001*

Sleep quality Pearson’s rho .2 .08 .22 .17 .36

p value .001* .22 .001* .004* <.001*

*Level of significance <0.05.

Table 6 Associations between HLPQ total score and other study measurements

Characteristics Categories Mean “Healthy Lifestyle
Questionnaire”

Characteristics Correlations “Healthy Lifestyle
Questionnaire”

Gender Males 62 (10.8) Packet-years for smokers Pearson’s rho -.24

Females 66.52 (12.2) p value .06

Statistics t(242) = 2.99 BMI (kg/m2) Pearson’s rho -.15

p value .003* p value .02*

Age Categories ≤46 64.4 (11.62) Health Assessment
(in a scale from 1 to 10)

Pearson’s rho .28

47-55 63.9 (11.62) p value <.001*

≥56 65.73 (13.05) SRRS score Pearson’s rho .02

Statistics F(2,242) p value .8

p value .61 PSS score Pearson’s rho -.42

Marital Status Unmarried 66.8 (12.02) p value <.001*

Married 63.39 (11.61) Internal HLC Pearson’s rho .19

Statistics t(243) = 2.17 p value .003*

p value .03* External HLC Pearson’s rho .0

Education Secondary or lower 63.21 (11.94) p value .99

Tertiary 65.55 (11.73) Chance HLC Pearson’s rho -.18

Statistics t (243) = 1.52 p value .003*

p value .13 Sleep quality Pearson’s rho .29

Working Shifts No 64.08 (11.7) p value <0.001

Yes 65.89 (13.02)

Statistics t(185) = 0.92

p value .36

Smoking Yes 59.5 (11.65)

No 66.18 (10.96)

Statistics t(201) = 3.99

p value <.001*

Disease Yes 64.71 (12.44)

No 64.53 (0.13)

Statistics t(243) = 0.13

p value .9

SD: Standard Deviation, BMI: Body Mass Index, PSS: Perceived Stress Scale, HLC: Health Locus of control, HLPCQ: Health Lifestyle and Personal Control Questionnaire.
*Level of significance <0.05.
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and SaMB subscales indicating their higher interest in
healthy diet, socialization and self-control over their
thoughts. These findings agree with previous reports that
women are more adherent to healthy diets (“partly attrib-
utable to women’s greater weight control involvement and
partly to their stronger beliefs in healthy eating” [29]) and
that they tend to utilize social support and distraction to
cope with stress [30]. Regarding marital status, previous
studies show that unmarried people seem to follow a more
pro-active lifestyle, although the results of other studies
contradict this trend [31-33]. Transitions in marital status
(e.g., from marriage to divorce or widowhood or the re-
verse) and several confounders such as age (unmarried
people have poorer health when in older ages) and gender
(unmarried men show poorer health) may account for
these reported discrepancies [34]. In our study, a majority
of unmarried individuals were younger (53.6% and 28.9%
were 23–46 and 47–55 years old, respectively, compared
to 23.9% and 39.9% for married persons) and more often
female (67% of unmarried and 53.5% of married persons
were female), which could explain their higher HLPCQ
scores compared to married persons. Finally, we believe
that our results in smokers and overweight persons indi-
cate reward-seeking behavior (through nicotine or stress
eating) that has been confirmed in previous reports [6].
Surprisingly, the presence of disease was not correlated
with HLPCQ, although better health assessment did cor-
relate with better scores. One explanation could be that
the latter is more intuitive and indicative of someone’s
control over health-related activities, while the former
does not preclude an empowered individual.
We realize that this study has a number of limitations.

First, items were selected based on personal experience
and qualitative investigations conducted our team, thus
it is possible that some relevant aspects of daily living
were not included. Second, no confirmatory factor ana-
lysis was performed, which could have further validated
our results. Third, the generalization of our results is
hampered by our sampling method; participants were
not, selected randomly (convenience sample) and did
not represent certain regions of Attica. However, our
sample was large and quite representative of the adult
population, at least with respect to age, gender and edu-
cation. Finally, due to practical issues no test-retest reli-
ability assessment was performed.

Conclusions
To summarize, HLPQ is a newly introduced tool that in-
herently assesses the degree of someone’s control over
his/her daily activities in terms of dietary habits, daily
program, physical exercise, socialization and negative
thoughts. The tool was designed to address health-
related daily activities that collectively reflect the degree
of empowerment a person has and not to record only
healthy lifestyle habits, which is the rule within modern
studies. This instrument incorporates a novel idea, Daily
Routine that, as described above, reflects biological and
physical well-being of the human body. Finally, the ques-
tionnaire is short and easily to administer, so we encour-
age researchers devoted to health promotion to use it.
The questionnaire is now available in the Greek lan-
guage, thus interested researchers (who we will provide
them the questionnaire upon request) should follow the
same strategy of validation. Further future comparisons
with other tools concerning health promotion and psy-
chological measures is strongly encouraged. We hope
that the use of the HLPCQ in future research will better
explain the efficacy of health promotion interventions by
addressing the crucial factors of stress and self-control
in terms of actual daily activities, which represent them.
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