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Objective: The aim of the present study was to develop a valid and reliable scale that measures the healthy life styles among
young adults.

Design: A methodological study design was employed to develop and validate the Healthy Lifestyle Screening Tool (HLST).
Methods: The validity and reliability of the HLST were established in accordance with DeVellis’ 8 steps guideline for tool
development. The question items were generated based on literature reviews and interviews, which were then classified into 12
categories. The HLST was administered to 272 students attending a Korean university. The reliability was tested using Cronbach’s
alpha. The validity of the scale was examined with the mean inter-item correlations (MIIC) and factor analysis, and was also exam-
ined for content validity by experts.

Results: The reliability of the HLST was found to be acceptable, as indicated by a Cronbach’s alpha of 0.71. In the validity test,
items with less than 80% “agreement” ratings on the content validity index by experts were revised. The MIIC values were greater
than 0.25. A factor analysis of 36 items extracted 9 factors (i.e., four items per factor), which together explained 50.4% of the
variance. The HLST consists of 36 items that measure 9 factors based on a 4-point Likert rating scale, with 4 items per factor, as
follows: sunlight, water, air, rest, exercise, nutrition, temperance, trust, and general physical condition. High scores on the HLST
are indicative of a healthy lifestyle (HL).

Conclusions: The HLST is a valid and reliable scale that can be used to measure HL among young adults. Identification of HL

by using the HLST can provide guidance to integrated therapeutic approaches along with conventional physical therapy.
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Introduction

Individuals differ in their lifestyle behaviors. Studies
have found that a healthy lifestyle (HL) is significantly cor-
related with health maintenance and disease prevention
[1-3]. Lifestyle can be defined as a person or group’s way of
living, such as specific behaviors or habits [4]. The World
Health Organization’s guidelines suggest that a HL can re-
duce the risk of preventable health problems and improve
one’s quality of life (QoL) [5]. A HL entails conscious ef-
forts on part of the individual to effectively protect one’s
health and the health of others [6]. Healthcare professionals

advise patients about the importance of a HL and its role in
disease prevention and recovery. Moreover, various health-
related articles have also posited that a HL plays a crucial
role in averting the development of lifestyle diseases [7-10].

Physical therapists can effectively counsel patients about
the importance of a HL, either individually or as a part of a
health professional team. Most patients believe that it is nec-
essary for them to have a therapeutic relationship with phys-
ical therapists and to speak to them about a HL. Moreover,
they consider physical therapists to be their role models
since they promote the health and wellbeing of their patients
through exercise prescription [11]. Patients also believe that
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physical therapists should advise them about various per-
sonal health-related behaviors. Therefore, physical thera-
pists require a broad array of knowledge and skills that ex-
tend beyond traditional notions of physical therapy [12].

In order to ensure that physical therapy yields effective
outcomes, first-line interventions must not only adopt the
traditional approaches (e.g., exercise prescription) but should
also promote a HL [12]. Individual physical activity levels,
which comprise of the patient’s dietary status and other un-
healthy behaviors, should be assessed during the first and
follow-up visits. However, HL related factors have not been
assessed primarily due to the following reasons: lack of
time, limited knowledge and expertise, traditional beliefs
about the physical therapist’s role (i.e., that assessing HR-re-
lated factors is not a physical therapist’s responsibility), and
patients’ lack of interest in changing their unhealthy life-
styles [11]. Additionally, whereas physical therapists in the
community rely heavily on their tacit and professional sub-
ject-matter knowledge, they often ironically believe that
these skills do not pertain to physical therapy [9].

There is sufficient evidence to show that HL changes are
needed to prevent injury or improve functional limitations.
However, previous assessment tools have primarily dealt
with only limited aspects of a HL, such as nutrition, exercise,
and mindfulness [7-10]. There is lack of a lifestyle tool that
includes information about a broad aspect of healthy life-
style choices that could be completed in a relatively short pe-
riod of time. The purpose of a screening tool is to guide and
provide effective lifestyle advice based on the result of a HL
in a timely manner. Therefore, the purpose of this study was
to develop a valid and reliable screening tool to measure HL
among adults.

Methods

Research design

This study employed a methodological design to develop
the Healthy Lifestyle Screening Tool (HLST), which eval-
uates HL among young adults. The validity and reliability of
the HLST were established in accordance with DeVellis’
guidelines [13] for tool development (Figure 1).

Participants

In order to test the reliability and validity of a developed
tool, a survey was administered to 272 university students.
The sample size was based on Yang’s rationale [14] that at
least 100 cases are required to conduct a factor analysis. The

inclusion criteria were as follows: university students with-
out any cognitive impairments, communication problems,
and psychiatric problems. Moreover, it was essential that
students who fulfill the inclusion criteria understand the pur-
pose of the study and provide written informed consent to
participate in this study. The exclusion criterion was as fol-
lows: university students who do not agree to participate in
the study.

Study procedure

Tool development

Step 1: Identification of the dimensions of HL

A review of literature that was retrieved from scientific
databases was conducted to identify factors that affect the
HL of adults. We interviewed five medical professionals
(i.e., 3 doctors, 1 nurse, 1 public-health educator), 30 termi-
nally ill patients, and 50 healthy adults regarding the factors
that they considered to be important in maintaining a healthy
lifestyle.

Step 2: Iltem pool generation

An initial pool of 36 items was generated based on content
that was identified by means of literature reviews and
interviews. These items were classified into 12 categories,
namely, sunlight, water, air, rest, exercise, meal, temper-
ance, family history, physical condition, love, stress, and
emotion.

An easy-to-use dichotomous scale (i.e., yes-no; yes=2,
no=1) was employed to record the participant responses to
each of the 36 items. The initial questionnaire was devel-
oped in the Korean language, and the first pilot study was
conducted on 159 Korean adults to determine if respondents
could accurately understand the meaning of the items.

Step 3: Determination of the measurement scale
In the first pilot study, participant responses were re-
corded on a 4-point Likert rating scale, which is more likely
to produce predictable and controllable results than a dichot-
omous scale. The scores that were assigned to each response
anchor of the Likert rating scale were as follows: 4=strongly
agree, 3=agree, 2=disagree, and 1=strongly disagree.

Step 4: Expert review of the initial item pool
In order to examine content validity, 5 professors who
were experts in tool development, reviewed the initial pool
of 36 items. The validity of each item was assessed and a



Kim and Kang: Validity and reliability of the HLST

101

- Literature Review
Step 1. Identification of the dimensions of HL
- Ask to experts and general population
- Create graft questionnaire
Step 2. Item pool generation
- How many items gathered initially (36 items)
-
c
)
IS
8 - Yes or No
) Step 3. Determination of the measurement scale
3 - Likert rating scale
o
S Jd
(e}
= - Validity of the questionnaire
- Content validity: Professionals 5 person
Step 4. Expert review of the initial item pool
Step 5. Revision and inclusion of items - Pilot study: university students
Step 6. Administration of the items to a
-Survey for validity and reliability
development sample
c
L8
=
©
2
g -Validity test : Construct validity
8 Step 7. Evaluate the items - Reliability test
’_
Step 8. Optimize of the tool
- Final questionnaire selection
length

Figure 1. Tool development process.

Figure 1. Tool Development Process”

*DeVellis RF. Scale development: Theory and applications: Sage publications; 2016.

content validity index was computed [15]. Items with less
than 80% “agreement” ratings between the five experts were
reviewed and revised. Further, the revised items were re-
arranged by assigning them to appropriate categories. Ac-
cordingly, the 12 categories of the HLST (i.e., 3 items per
category) were reclassified into 9 categories (i.c., 4 items per

category).

Step 5: Revision and inclusion of items
After establishing the content validity of the item pool, the
revised tool was translated into English for international use.
The first author of this paper is Korean-American who trans-
lated the tool into English. He participated in all of the tool
development processes as well as the selection process of

Cited from the DeVellis. Scale develop-
ment: Theory and applications: Sage
publications; 2016 [13].

the questions. Subsequently, the translated English ques-
tions were reviewed by English-speaking Americans. The
second pilot study was conducted to determine the time that
is required to respond to the questionnaire and examine the
placement, composition, and comprehensibility of the items.
To this end, we administered the HLST to 24 university stu-
dents from a city in the Philippines. Mean and standard devi-
ation values, and item analyses were used to test the normal-
ity of the data.
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Tool validation

Step 6: Administration of the items to a development
sample
The final instrument consisted of 36 items that were se-
lected through literature review, content validation by ex-
perts, and two pilot studies. The Korean and English ver-
sions of the HLST were developed simultaneously in order
to prevent any bias related to nationality and race.

Step 7: Evaluation of the items

The validity and reliability of the questionnaire were test-
ed by administering the final pool of 36 items to 272 college
students who attended a Sahmyook University in Seoul,
Korea. Data were collected using the Google’s online survey
platform. The online survey Uniform Resource Locator was
shared only with those who agreed to participate in the re-
search study by means of informed consent.

Following the completion of the survey, participants were
compensated with drink coupons. Data was collected from
June 5,2018 to June 17, 2018; and there were no missing re-
sponses in any of the questionnaires.

Step 8: Optimization of the tool length
The final instrument, which consisted of items that the
tool development procedure yielded according to the DeVellis’
guidelines [13], was tested for validity and reliability.

Ethical considerations

Ethical approval for this study was granted by Sahmyook
University Institutional Review Board (IRB no. 201803 1HR).

Data analyses

All statistical analyses were conducted using the IBM
SPSS Statistics ver. 22.0 software (IBM Co., Armonk, NY,
USA).

Sample characteristics were examined using descriptive
statistics (i.e., percentage, frequency, mean, standard devia-
tion).

1. The validity of the HLST were conducted with content
validity by an expert reviewer, mean inter-item correlation
(MIIC), and a factor analysis using VarimaxRrotation to de-
termine the dimensionality of the HLST [16]. Content val-
idity involves a process of evidence building and an ad-
equate conceptualization of the construct [17]. Whereas the
MIIC is a straightforward indicator of internal consistency,

the number of items is not meaningfully related to the in-
ternal consistency of a construct. MICC>0.25 was consid-
ered as being a sufficient level of internal consistency or reli-
ability [18,19].

2. The reliability of the total scale as well as each di-
mension that it subsumes were examined using Cronbach’s
alpha. Cronbach’s alpha is the most widely used index relat-
ing to scale reliability for multi-item reflective scales in the
health and social sciences [17].

Results
Step 2: Generation of an item pool

The first pilot study was conducted with a sample of 159
Korean adults. Out of the 159 subjects, 61 (38.4%) were
male and 98 (61.6%) were female. The mean age of the sam-
ple was 58 years (£10.05); the age of the sample ranged from
30 to 81 years. Results of the item analysis of the initial pool
of 36 items are presented in Table 1.

There were 10 items (i.e., items 5, 15, and 20-27) with
item-sum correlation coefficients that were less than 0.20.
These 10 items were found to be double-barreled questions
(i.e., items that simultaneously tap on two different issues);
therefore, the content of each of these items was revised to
ensure that it assesses only one aspect of the dimension that
it measures.

Step 4: Expert review of the initial ltem pool

Validity: identification of the content validity by experts
On the basis of expert feedback, a few modifications were
made to the initial version of the HLST to establish its con-
tent validity. Table 2 shows the modified items that were cor-
rected in accordance with the process of content validation.

Step 5: Revision of items with low item-sum correlations

The second pilot study was conducted with 24 university
students. There were 8 items (i.e., items 3, 7, 11-12, 25-26,
and 35-36) with item-sum correlation coefficients that were
less than 0.20. In total, 10 items, which included the afore-
mentioned 8 items, were revised (Table 2).

Step 7: Evaluation of the items

The demographic details of those who had participated in
the final survey (n=272) are as follows: 89 students (32.7%)
were in the first grade, 58 students (21.3%) were in the sec-
ond grade, 59 students (21.7%) were in the third grade, 54
students (19.9%) were in the fourth grade, and 12 students
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Table 1. Internal consistency of 1st pilot study (N=159)
Ist pilot study (dichotomous scale: no 1, yes 2)
Category Corrected item-  Alpha if

ltems Mean (SD) total correlation itemIzieleted
Sunlight I go outside for 30 min in the sunny day 1.55(0.49) 0.364 0.780
I like sunshine and enjoy sunbathing. 1.57 (0.49) 0.357 0.781
I use sunlight for my health promotion and care. 1.44 (0.49) 0.247 0.785
Water I drink 8 glasses of water a day. 1.60 (0.49) 0.309 0.783
I do not feel thirsty normally. 1.67 (0.47) 0.259 0.785
I choose water without mineral. 1.51 (0.50) 0.130 0.790
Air I do deep breathing in a good posture everyday. 1.35(0.47) 0.320 0.782
I live in an area with no pollution and clean area. 1.43 (0.49) 0.249 0.785
I do deep breathing with stomach movement. 1.22 (0.41) 0.254 0.785
Rest I sleep for 7 to 8 h every day. 1.52 (0.50) 0.226 0.786
I go to bed early and wake up early. 1.42 (0.49) 0.345 0.781
1 did not have sleeping issues last 6 mo. 1.53 (0.50) 0.282 0.784
Exercise I exercise for 30 min or more every day. 1.53 (0.50) 0.365 0.780
I do not overwork or over-exercise. 1.62 (0.48) 0.315 0.782
I do not have weight changes and I am not obese. 1.68 (0.46) 0.192 0.787
Diet I eat a vegetarian diet with lots of fibers. 1.61 (0.48) 0.433 0.777
My breakfast is the best meal of the day. 1.58 (0.49) 0.230 0.786
I do not binge eating and eat meals regularly. 1.49 (0.50) 0.381 0.780
Temperance I do not overeat or eat fast. 1.54 (0.50) 0.316 0.782
I do not drink alcohol or smoke. 1.81(0.39) 0.086 0.790
I do not use coffee or drugs. 1.59 (0.49) 0.188 0.787
Family History =~ My family and I do not have cancer, diabetes, or high blood pressure. 1.17 (0.37) 0.131 0.789
My family and I rarely catch a cold or flu. 1.62 (0.48) 0.172 0.788
My family and I do not use medication and maintain health. 1.54 (0.50) 0.191 0.787
Physical My blood pressure and blood sugar are in the normal range 1.72 (0.44) 0.068 0.792

Condition (blood pressure 140/90, blood sugar below 140).

My hand and feet are always warm 1.45(0.49) —0.043 0.797
I bowel movements at least once a day. 1.82 (0.38) 0.183 0.787
Love I am living with true love. 1.63 (0.48) 0.229 0.786
I’m not afraid of death and I am hopeful about the future. 1.70 (0.46) 0.477 0.776
I forgive others easily. 1.64 (0.48) 0.311 0.783
Stress I usually overcome stress well. 1.58 (0.49) 0.359 0.781
I always have peace and stability in my mind. 1.55(0.49) 0.357 0.781
When in a crisis, I do not panic and solve it well. 1.69 (0.46) 0.388 0.780
Emotion I am optimistic and positive for everything 1.60 (0.49) 0.297 0.783
I do not get angry and generous to everything 1.48 (0.50) 0.357 0.781
I am happy at home and work 1.62 (0.48) 0.418 0.778

(4.4%) were in the fifth grade. With the exception of 1 in-
dividual, all participants were unmarried.

Validity: examination of internal consistency using item

analysis

Item analysis of the final pool of the HLST (Table 2) items
showed that each item’s mean value was neither too high nor
too low. All the HLST items were subjected to further analy-
sis the skewness (—1.25 to 1.26) and kurtosis (—0.01 to

1.65) did not exceed a standard deviation (SD) of +2.

According to Briggs and Cheek’s guidelines [20], the
MIIC should not be less than 0.15; therefore, emergent MIIC
values, which were either equal to or greater than 0.25, were
acceptable.

There were 8 items (i.e., items 2, 6-8, 12, 20, 25, and 28)
that were tested for inter-sum correlations. Additionally,
four items (i.e., items 6-7, 12, and 28) were newly added to
the existing pool of items. Across all 8 items, the degree of
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Table 2. Results of internal consistency and Cronbach’s alpha (N=296)
The 2nd pilot study (n=24) The final study (n=272)
Category The /Pha _ The Alpha
Items Mean (SD) if item Items Mean (SD) Skewness Kurtosis if item
MIIC MIIC
deleted deleted
Sunlight 1.1 go outside for 10 min in the sun. 3.50 (0.72) 0.306 0.790 1.1 go outside for the sun at least 3.18 (0.68) —0.390 —0.299 0.259 0.698
10 min a day.
2.1 use a sun protection (hat, 2.45(1.02) 0.251 0.793 2.1 use a sun protection 2.90(1.02) —0.446 —0.980 0.107 0.709
sunscreen) every time I go out. (sunscreen) properly.
3. When sleeping at night, there isno 3.25 (1.03) 0.165 0.797 3.1expose skin properly whenl 2.81(0.74) —0.287 —0.085 0.209 0.701
light and it is quiet. go out for sunlight.
4. I work in an office with no natural 2.95(0.90) 0.311 0.790 4.1 work (study) in a place where 2.05 (0.75) 0.354 —0.125 0.277 0.697
light. the amount of sunlight is good.
Water 5. I drink 8 glasses of water a day. 3.20(0.72) 0.422 0.786 5.1drink and glasses of water 2.48 (0.94) 0.118 —0.873 0.244 0.698
daily.
6. I drink other sweet beverages 3.91(0.28) 0.218 0.794 6.1 often feel thirsty. 2.38(0.70) —0.031 —0.267 0.070 0.708
(sugar) besides water.
7.1do not feel thirsty normally. 1.08 (0.28) 0.166 0.799 7.1 drink water during the meals. 2.26 (0.96) 0.285 —0.879 0.038 0.713
8. I take caffeinated drinks (coffee, ~ 2.58 (1.01) 0.233 0.815 8. Idrink caffeinated drinks (coffee, 2.29 (0.97) 0.229 —0.936 0.055 0.712
tea, and energy drinks). tea, supplements, energy drinks,
etc.).
Air 9. 1do deep breathing throughout the 2.12 (0.74) 0.294 0.791 9.1 do deep breathing throughout 2.66 (0.76) —0.020 —0.389 0.222 0.700
day the day.
10. I breathe through my mouth 2.66 (1.20) 0.483 0.781 10.1live in an area with clean air 2.38 (0.85) 0.047 —0.615 0.194 0.702
when hiking or exercising. quality.
11. T live in an area with an 2.12(0.85) 0.131 0.807 11.Ikeep indoor air quality clean. 2.61 (0.71)  —0.022 —0.247 0.402 0.690
unhealthy level of polluted air.
12. I smoke or exposed to 3.29 (0.85) 0.188 0.795 12.1 breathe through my mouth  2.69 (0.72) —0.376  0.076 0.043 0.714
second-hand smoking. when hiking or exercising
Rest 13.Isleep for 7 to 8 h every day. 2.75(0.67) 0.291 0.791 13.1sleep for 7to 8 h. 2.38(0.84) 0.062 —0.593 0.196 0.702
14. T use electronic devices for more 2.08 (1.01) 0.630 0.774 14.1 use electronic devices (TV, 1.70 (0.70) 0.690  0.027 0.224 0.700
than 3 h in the evening. computer, or phone) for more
than 3 h in the evening.
15. 1 keep a balance between 2.70 (0.85) 0.568 0.779 15.1do not exercise right before 1.68 (0.75) 0.981 0.690 0.150 0.704
work/studies and rest. bedtime
16.1 go to bed early and do not stay 2.66 (0.76) 0.551 0.781 16.1 go to bed early and wake up 2.02 (0.88) 0.462 —0.615 0.282 0.696
up late. early.
Exercise 17. 1 exercise for 30 min or more 1.95(0.90) 0.522 0.781 17.1 exercise for more than 30 2.06 (0.86) 0.536 —0.272 0.348 0.692
every day. min every day.
18. I usually sweat when I exercise ~ 2.62 (0.87) 0.270 0.792 18. I usually sweat when I 291(0.89) —0.428 —0.567 0.221 0.700
exercise.
19.1 do enjoy physical activity 2.79(0.72) 0.364 0.788 19.1 enjoy physical activity 2.54(0.85) —0.145 —0.592 0.435 0.740
whenever I have time whenever I have time.
20. When I work, I stay in one 2.20 (0.50) 0.344 0.790 20. When I work, I stay in one 2.63(0.79) —0.077 —0.412 0.089 0.708
position for long period time. position for long period time.
Nutrition ~ 21.T eat a healthy breakfast regularly. 2.70 (0.95) 0.386 0.787 21. My breakfast is the best meal 1.72 (0.86) 1.055  0.384 0.259 0.698
of the day
22.1 enjoy eating snacks between 3.29(0.80) 0.232 0.793 22.1 eat meals regularly. 2.34(0.85) 0.202 —0.547 0.474 0.683
meals
23.1 eat food slowly and chew 2.95(0.85) 0.339 0.789 23.1eat food slowly and chew it 2.60 (0.83) 0.063 —0.598 0.276 0.697
it well well
24.1 eat a vegetarian diet. 2.58(0.82) 0.357 0.788 24.1 eat nutritionally balanced 2.35(0.80) 0.248 —0.327 0.534 0.681
diet.
Temperance 25.1 do not overeat. 3.20(0.72) 0.063 0.798 25. When I feel blue, I often 2.40 (0.92) 0.167 —0.795 0.106 0.708
overeat.
26. I drink alcohol. 3.00(0.97) 0.110 0.799 26.1did not drink alcohol for last 1.72 (1.02) 1.260 0323 0.212 0.701
12 mo
27.1 get angry or annoyed more 3.04 (0.75) 0.488 0.784 27.1keep a balance between 2.66 (0.71)  —0.524 0.191 0.423 0.689
easily than before. work (study) and rest.
28. I am satisfied with my daily life. 3.00 (0.88) 0.225 0.793 28.1 did not smoke within last 6 3.63 (0.88)  —1.248 1.346 0.110 0.707

mo.
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Table 2. Continued (N=296)
The 2nd pilot study (n=24) The final study (n=272)
Category The /Pha _ The Alpha
Items Mean (SD) if item Items Mean (SD) Skewness Kurtosis if item
MIIC MIIC
deleted deleted
Trust 29. 1 can trust most people. 3.00 (0.65) 0.215 0.793 29.1 have a purpose of life. 3.02(0.73) —0.495 0.234 0.353 0.693
30. I’'m not afraid of deathand Tam 3.37 (0.64) 0.517 0.784 30.Iam hopeful about the future. 3.09 (0.72) —0.441 —0.010 0.435 0.689
hopeful about the future.
31.1 feel loved by my family and 3.37(0.64) 0.454 0.786 31.1I feel loved by my family and 3.32 (0.66) —0.606  0.025 0.387 0.692
friends. friends.
32.1 pray or meditate on a regular ~ 3.29 (0.62) 0.449 0.786 32.1I pray or meditate on a regular 1.98 (0.86) 0.490 —0.543 0.298 0.695
basis. basis.
General 33. There has been little change in ~ 3.08 (0.82) 0.265 0.792 33.1 maintain my weight 2.82(0.81) —0.340 —0.305 0.302 0.695
physical my weight over the past year. properly.
condition
34.1did not catch a cold or flu for ~ 1.91 (0.97) 0.289 0.791 34. My blood pressure is in the ~ 3.24 (0.68) —0.769 1.020 0.154 0.704
one year. normal range.
35. My blood pressure and blood 3.50(0.51) 0.117 0.796 35.My blood sugar is in the 3.25(0.57) —0.305 0.810 0.261 0.699
sugar are in the normal range. normal range.
36. I have bowel movements at least 3.37 (0.87) 0.055 0.800 36. I have regular bowel 2.99(0.79) —0.526 —0.043 0.212 0.701
once a day. movements.
skewness and kurtosis did not exceed a SD of +2. 2.05.

Validity: identification of the hypothesized factors us-
ing factor analysis

+ The appropriateness for factor analysis

The Kaiser-Meyer-Olkin (KMO) test was conducted to
determine the appropriateness of the HLST and yielded a
value of 0.81. In other words, given that the KMO value was
equal to or above 0.80, it was appropriate to factor analyze
the data [21]. In addition, according to the results of
Bartlett’s test [22] of sphericity, the x * value was 2,128.49
(»<0.00); therefore, the items were found to be appropriate
for factor analysis.

*Factor extraction and rotation

Varimax rotation was conducted with specifications that
the 9 factors were to be extracted. The eigenvalue of all the
9 factors were above 1.00; these nine factors together ac-
counted for 50.4% of the total variance.

The first factor evidenced acceptable loadings from7
items (range, 0.35-0.75) and accounted for 13.3% of the var-
iance; the eigenvalue of this factor was 4.78. The second fac-
tor evidenced acceptable loadings from 4 items (range, 0.38-
0.77) and accounted for 7.2% of the variance; the eigenvalue
of this factor was 2.58. The third factor evidenced accept-
able loadings from 5 items (range, 0.34-0.76) and accounted
for 5.7% of the variance; the eigenvalue of this factor was

The fourth factor evidenced acceptable loadings from 4
items (range, 0.34-0.73) and explained 5.2% of the variance;
the eigenvalue of this factor was 1.86. The fifth factor evi-
denced acceptable loadings from 3 items (range, 0.32-0.78)
and explained 4.22% of the variance; the eigenvalue of this
factor was 1.52. The sixth factor evidenced acceptable load-
ings from 4 items (range, 0.35-0.66) and accounted for 4.1%
of the variance; the eigenvalue of this factor was 1.48. The
seventh factor evidenced acceptable loadings from 3 items
(range, 0.37-0.60) and accounted for 3.9% of the variance;
the eigenvalue of this factor was 1.39. The eighth factor evi-
denced acceptable loadings from 4 items (range, 0.40-0.56)
and accounted for 3.5% of the variance; the eigenvalue of this
factor 1.27. The ninth factor evidenced acceptable loadings
from 2 items (range, 0.48-0.79) and accounted for 3.3% of
the variance; the eigenvalue of this factor was 1.20 (Table 3).

Reliability: examination of internal consistency using

Cronbach’s alpha

The reliability of the HLST was determined using Cron-
bach’s alpha and was found to be acceptable (¢=0.71).

Step 8. Optimization of scale length

The HLST, which screens the HL among young adults,
consists of 36 items that measure 9 factors (i.e., 4 items per
factor). The 9 factors, each of which consist of 4 items, are
as follows: sunlight (items 1 to 4), water (items 5 to 8), air
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Table 3. Result of factor analysis on the Healthy Lifestyle Screening Tool

Factor
No
1 2 3 4 5 6 7 8 9

19 —0.745 —0.167 —0.034 —0.017 —0.013 —0.091 —0.046 0.068 —0.144
17 0.738 0.131 0.175 —0.150 0.072 —0.083 0.065 —0.119 0.080
18 0.565 0.071 0.037 0.088 0.094 —0.039 —0.108 0.075 —0.073
5 0.466 —0.060 0.181 0.222 —0.079 0.105 0.032 0.175 0.060
15 0.405 0.050 0.128 —0.265 —0.151 0.272 0317 —0.213 —0.241
1 0.390 0.312 0.046 0.219 —0.264 —0.035 —0.071 0.200 0.081
3 0.349 0.115 —0.025 0.318 0.217 —0.257 —0.089 0.209 0.064
30 0.135 0.770 0.056 0.132 0.069 0.118 —0.079 —0.033 0.038
29 0.066 0.726 0.019 0.122 0.074 0.104 —0.087 —0.028 —0.065
31 0.143 0.643 0.080 0.190 0.057 0.039 0.017 0.164 —0.032
27 0.161 0.381 0.292 0.040 0.047 0.063 0.042 —0.094 0.181
24 0.203 0.111 0.756 0.218 0.087 0.001 —0.076 0.033 —0.016
22 0.122 0.067 0.753 0.094 0.047 0.031 0.075 0.002 0.066
23 —0.174 0.174 0.591 0.021 —0.035 0.178 —0.046 0.060 —0.017
21 0.210 —0.119 0.581 —0.239 0.140 —0.022 —0.092 —0.109 0.180
14 0.219 0.123 0.342 —0.026 —0.208 0.021 0.318 0.073 —0.057
35 0.072 0.274 0.015 0.729 —0.150 0.029 —0.020 —0.201 0.079
34 0.029 0.239 —0.061 0.677 —0.216 —0.036 0.071 —0.234 0.089
36 0.060 0.094 0.107 0.613 0.073 0.096 0.024 0.148 —0.153
25 —0.040 —0.103 0.173 0.335 0.089 —0.075 0.326 —0.189 0.027
26 0.067 0.023 0.091 —0.053 0.775 0.006 0.061 —0.113 0.021
32 0.154 0.254 —0.015 —0.091 0.634 0.248 —0.004 0.140 0.058
28 —0.249 0.297 0.087 —0.082 0.323 —0.198 0.161 —0.192 0.103
10 —0.044 0.226 0.099 —0.093 0.114 0.663 —0.008 —0.039 —0.065
11 0.234 0.194 0.120 0.256 0.007 0.603 0.023 0.256 0.159
8 —0.160 —0.221 0.013 0.182 0.268 0419 0.276 —0.063 0.272
20 —0.034 0.064 0.178 0.080 0.299 —0.350 0.089 0.200 —0.260
7 0.029 —0.081 0.036 —0.078 0.070 0.010 0.601 —0.035 —0.060
12 0.026 0.013 0.107 —0.162 —0.035 —0.029 —0.579 —0.043 —0.011
9 0.346 0.056 0.122 0.109 0.180 0.307 —0.368 —0.049 —0.198
2 —0.117 0.351 0.070 —0.143 —0.055 —0.076 0.320 0.561 —0.001
6 —0.089 0.169 0.032 0.036 0.096 0.039 0.348 —0.490 —0.192
33 0.042 0.352 0.179 0.103 0.094 —0.016 —0.007 —0.428 0.303
4 0.315 0.107 0.197 —0.121 0.197 0.130 —0.049 0.396 0.036
13 0.051 0.069 0.111 0.028 0.050 0.112 —0.101 0.057 0.791
16 0.255 —0.043 0.465 —0.150 0.008 —0.240 0.162 0.047 0.479
Factor Eigenvalue Variance explained (%) Cumulative variance explained (%)

1 4.783 13.286 13.286

2 2.577 7.159 20.445

3 2.053 5.702 26.147

4 1.863 5.174 31.321

5 1.520 4.223 35.544

6 1.478 4.107 39.651

7 1.393 3.870 43.520

8 1.273 3.535 47.055

9 1.197 3.324 50.379
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(items 9 to 12), rest (items 13 to 16), exercise (items 17 to
20), nutrition (items 21 to 24), temperance (items 25 to 28),
trust (items 29 to 32), and general physical condition (items
33 to 36). Scores are computed using responses recorded on
the following 4-point Likert rating scale: 4=strongly agree,
3=agree, 2=disagree, and 1=strongly disagree.

Scores on the HLST can range from 36 to 144; moreover,
factor-wise scores can each range from 4 to 16. High scores
on the HLST are indicative of a HL; high factor-specific
scores are indicative of higher adherence to the respective
dimension of a HL (Appendix).

Discussion

The HLST measures 9 independent dimensions of a HL
but it does not measure psychosocial characteristics. The
discussion regarding the validity of the HLST was described
based on the content validity and the MIIC.

Validity

Sunlight

The 4 items that are subsumed by this factor assess appro-
priate skin exposure to sunlight (i.e., approximately 10 mi-
nutes per day). Items that belong to this dimension pertain to
the positive effects (i.e., a rich source of vitamin D for the
body, prevention of autoimmune diseases, reduction of mel-
anoma risk, improved immunologic tolerance, and endor-
phin-related effects) of skin exposure to moderate amounts
of sunlight, as well as its negative effects (i.e., cataracts)
[23,24]. Item analysis showed that 3 items had MIIC values
that were 0.20 or greater. The item, “I use sun protection
(sunscreen) properly,” evidenced a value of 0.11. However,
this item was retained because it tapped on strategies that are
used to prevent the negative effects of sunburn that result
from overexposure to sunlight.

Water

Sufficient daily water intake is important for the main-
tenance of good health; conversely, insufficient water intake
has been known to cause thirst, reduce exercise perform-
ance, and adversely affect working memory and mood [25,
26]. The 4 items that belong to this factor assess water in-
gestion, thirst, caffeine ingestion, and water intake during
meals. The MIIC of one item (i.e., “I drink 8 glasses of water
daily”) was found to be 0.24; however, the other 3 items evi-
denced low correlation coefficients (i.e., 0.10). Therefore,
further refinement and validation of these three items

through literature review and further research is necessary.

Air

This factor, which is comprised of 4 items, assesses deep
breathing and clean atmospheric environments. Brunt ef al.’s
study [27] showed that air pollution is significantly and pos-
itively correlated with respiratory health. Therefore, they
recommended that it is important to obtain an air quality in-
dex to assess the health status of vulnerable individuals.
Further, they also asserted that air pollution-related risks
should be considered as determinants of health [28]. To ach-
ieve this, greater integration of public health and policy, col-
laboration with local air quality management [27], and ef-
forts to clean air and maintain a HL have been suggested.
The MIIC of the 3 items ranged from 0.20 to 0.40. One item
that was related to breathing exercises evidenced a low cor-
relation coefficient (i.e., 0.04); however, this item was not
deleted because its effect on the reliability of total items was
low.

Rest

The 4 items that belong to this factor assess the presence
of sufficient hours of sleep and the habit of going to sleep
early. Given that lifestyle has been associated with sleep
habits, fatigue, and positive and negative self-efficacy, it has
been emphasized that increasing individuals’ sleep- and life-
style-related self-efficacy can contribute to the promotion of
positive health outcomes [29]. Further, a study of health
problems among footwear factory workers found significant
correlations between sleep quality, nicotine and alcohol de-
pendence, and work-related musculoskeletal discomfort
[30]. These results were the basis upon which we considered
it necessary to measure sleep habits within this factor.

Exercise

Exercise has been reported as a very important factor in
the maintenance of good health [31-33]. Todde et al. [33] has
suggested that high-intensity exercise and functional ex-
ercises can improve functional mobility and muscle endur-
ance among those who are above the age of 65.

The 4 items that belong to this factor assess endurance ex-
ercises that last for over 30 minutes per day. The MIIC of 3
out of the four items ranged from 0.20 to 0.40; the item “that
assesses the keeping same position over a long period of
time” evidenced a low correlation coefficient (r<0.10).
Wisse et al. [34] has suggested that people must be encour-
aged to change their sedentary lifestyles; this is especially



108

Phys Ther Rehabil Sci 8(2)

necessary for those who require long-term physical therapy.

Nutrition

The 4 items of this factor assess individual intake of regu-
lar and balanced meals. The MIIC of the 4 items evidenced
correlation coefficients that ranged from 0.25 to .53 or more.
Fleig et al.’s findings [35] suggest that habit strength and
transfer cognitions are important factors that underlie the re-
lationship between exercise and nutrition. Moreover, an op-
timal level of nutrition and healthy lifestyle play a vital role
in healing and maintaining a healthy thyroid function [36].
Indeed, recent studies have presented regular and balanced
meals as effective guidelines for nutrition maintenance.

Temperance

Self-control is related to several positive outcomes, such
as mental health, interpersonal success, academic success,
and health-related behaviors. Moreover, self-regulation has
been linked to improved health outcomes and functional
limitations among older Americans [37]. The temperance
factor of the HLST assesses unhealthy coping strategies,
control of food intake, alcohol, smoking, and work-life
balance. Two items that measure smoking and overeating
were found to have MIIC values that were less than 0.10.
Low level of physical activity was the most common risk
factor that emerged during the initial and follow-up visits.
However, O’Donoghue ef al. [11] have posited that physical
therapists should also consider dietary status, smoking, and
alcohol consumption as possible risk factors.

Trust

The 4 items that belong to this factor assess purpose in
life, hope, positive social relations, and regular mind train-
ing. Social desirability response sets can bias self-reported
psychological well-being in late adulthood. Moreover, life-
style and perceived physical health are related and influence
the perceived QoL of older adults [38]. Campos-Matos et al.
[39] have suggested that contextual trust plays a complex
role in explaining health inequalities and self-reported heal-
th. In addition, spiritual-mind-body beliefs, which may serve
either as barriers or motivators to obtaining and adhering to
treatment, are important factors that affect the survival and
QoL of patients with advanced or terminal illnesses [40].
Consistent with past findings, the MIIC values of all the
items in this factor were found to have correlation co-
efficients that were 0.30 or higher.

General Physical condition

The, 4 items that belong to this factor measure one’s gen-
eral physical condition (i.e., body weight, blood pressure,
blood sugar, and bowel habits); in other words, it is an in-
dicator of overall health status. Past studies that have been
conducted across many countries have linked obesity, smok-
ing, heavy drinking, poor diet, and a lack of physical activity
to morbidity and mortality [41,42]. Indeed, weight, blood
pressure, blood sugar, and bowel habits are useful indicators
of overall physical health.

Reliability

The HLST, which comprises 9 factors that assess HL, was
found to have an acceptable Cronbach’s alpha of 0.71; an al-
pha that is between 0.70 and 0.90 is indicative of a reliability
that is acceptable [43].

Patients who receive physical therapy prefer therapeutic
interventions that are based on their health problems. In or-
der to provide medical services that address unique patient
needs, it is necessary to evaluate not only conventional ap-
proaches to physical therapy but also the patient’s life-
style-related limitations, when conducting physical activ-
ities or prescribing exercise routines. The tool that has been
developed in this study is a holistic assessment of a HL.
Thus, the HLST can serve as a useful assessment in in-
tegrated therapeutic approaches that are cognizant of the
role that lifestyle behaviors play in a HL.

The validity and reliability of the final 36 items were test-
ed on one university students. They did not represent the to-
tal population of university students across all cultural
groups in Korean society. This limitation indicates that fur-
ther research is required into the HLST to eliminate the ef-
fects of selection, information bias to strengthen the validity
and reliability obtained thus far.
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