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Abstract. Background and aim: Prevalence of diet-related diseases has risen rapidly. Changes in certain life-
style factors (dietary habits, physical activity, sun exposure and sleeping patterns) are the key to understanding 
these diseases. Most of previous research studies investigated these factors separately and hence any inter-
relationships that may exist among these factors is not much clear due to lack of a comprehensive instrument 
that determine these factors at a time in a collective manner. Therefore, the aim of this study was to design 
and validate an instrument that assess these life-style factors in a comprehensive way. Methods: The design and 
validation of the instrument were carried out in four distinct phases: a) literature review and existing instru-
ments; b) design of the instrument c) sample selection of experts (N = 14); and d) quantitative (Likert-type 
scale from 1 to 5) and qualitative assessment of degree of relevance of each of the 36 items included in the 
instrument. Aiken’s V coefficient was used to determine content validity. Likewise, internal consistency was 
calculated using Cronbach’s α-coefficient. Results: The final questionnaire had 4 parts to cover data on dietary 
habits, physical activity, sun exposure and sleeping patterns. The questionnaire was also greatly improved by 
the qualitative comments of the experts, which were incorporated. For most of the items, the results showed 
demanding levels of validity (V ≥ 0.76), internal consistency (α= 0.915), and inter-rater, and intra-rater reli-
ability. Conclusion: Therefore, it is a valid and reliable instrument that makes possible a complete assessment 
of dietary intake, physical activity, sun exposure and sleeping patterns in adult Saudi population.
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Introduction

Many public health recommendations and clini-
cal guidelines emphasize the importance of healthy 
lifestyles. Components of a healthy lifestyle include 
all those activities that directly or indirectly affect the 
human life in positive ways. Nutrition is an important 
component of a healthy lifestyle. Epidemiologic stud-
ies demonstrate that following a healthy lifestyle has 
substantial health benefits (1,2). Research studies have 

found that a healthy lifestyle is significantly correlated 
with health maintenance and disease prevention (3-6).

Individuals greatly differ in their lifestyle behav-
iors (3). Lifestyle can be defined as a person or group’s 
way of living, such as specific behaviors or habits. The 
World Health Organization’s guidelines suggest that 
a healthy lifestyle can reduce the risk of preventable 
health problems and improve one’s quality of life (4). 
A healthy lifestyle entails conscious efforts on part of 
the individual to effectively protect one’s health and 
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the health of others (5). Healthcare professionals ad-
vise patients about the importance of a healthy lifestyle 
and its role in disease prevention and recovery. Moreo-
ver, various health-related articles have also posited 
that a healthy lifestyle plays a crucial role in averting 
the development of lifestyle diseases (6-9).

Dietitians and nutritionists can effectively advise 
patients about the importance of a healthy lifestyle, ei-
ther individually or as a part of a health professional 
team. Most patients believe that it is necessary for 
them to have a therapeutic relationship with dietitians 
and nutritionists and to speak to them about a healthy 
lifestyle. Moreover, they consider dietitians and nutri-
tionists to be their role models since they promote the 
health and wellbeing of their patients through nutri-
tion prescription (7). Patients also believe that dieti-
tians and nutritionists should advise them about vari-
ous personal health-related behaviors. Therefore, dieti-
tians and nutritionists require a broad array of knowl-
edge and skills that extend beyond traditional notions 
of diet therapy. In order to ensure that diet therapy 
yields effective outcomes, first-line interventions must 
not only adopt the traditional approaches (e.g., nutri-
tion prescription) but should also promote a healthy 
lifestyle (8). Individual physical activity levels, outdoor 
time, sleeping habits and other related factors which 
comprise of the patient’s nutritional status and other 
healthy behaviors, should be assessed during the first 
and follow-up visits. However, healthy lifestyle related 
factors have not been assessed primarily due to the fol-
lowing reasons: lack of time, limited knowledge and 
expertise, traditional beliefs about the dietitians and 
nutritionists’ role (i.e., that assessing health-related 
factors is not a dietitians and nutritionist’s responsi-
bility), and patients’ lack of interest in changing their 
unhealthy lifestyles (9). Additionally, whereas dieti-
tians and nutritionists in the community rely heavily 
on their tacit and professional subject-matter knowl-
edge, they often ironically believe that these skills do 
not pertain to dietary therapy (10).

There is sufficient evidence to show that healthy 
lifestyle changes are needed to prevent prevailing dis-
eases like obesity and diabetes, for example, or improve 
functional limitations. However, previous assessment 
tools have primarily dealt with only limited aspects 

of a healthy lifestyle, such as nutrition, exercise, and 
mindfulness (9-12). There is lack of a lifestyle tool that 
includes information about a broad aspect of healthy 
lifestyle choices that could be completed in a relatively 
short period of time. The purpose of a screening tool is 
to guide and provide effective lifestyle advice based on 
the result of a healthy lifestyle in a timely manner. Most 
of the studies found in the literature have focused on 
the health and lifestyle behaviors in Europe and North 
America. Very limited information exists in the litera-
ture about the health and health behaviors of adults in 
the Kingdom of Saudi Arabia or other Arab countries.  
Historically, research on the nutritional status has cen-
tered on undernutrition in disadvantaged sections of 
the population. Studies from the Saudi Arabia have 
assessed food consumption patterns (11-20), but have 
not included the development of monitoring and as-
sessment tools for lifestyle behavior modifications into 
their research model. Therefore, the purpose of this 
study was to develop a valid and reliable screening tool 
to measure healthy lifestyle among adults.

Methods

Research Design

This study employed a methodological design to 
develop the Healthy Lifestyle Screening Tool (HLST) 
to evaluate Healthy Lifestyle among young adults. The 
validity and reliability of the HLST were established 
in accordance with DeVellis’ guidelines (2016) (12) for 
tool development. In order to generate items for the 
questionnaire, a review of the literature and a qualita-
tive study were conducted to form the concept of a 
healthy lifestyle for adults Saudis. 

A. Review of the literature: A purposeful elec-
tronic search was carried out using ‘PubMed’ search 
engine and the ‘Science Direct’ portal. Articles with 
keywords including healthy lifestyle, adults, dietary 
habits, food frequency, sleeping habits, sun exposure, 
physical activity were retrieved in order to develop the 
concept and to generate items for the questionnaire.

B. Qualitative study: Semi-structured interviews 
were conducted to elucidate determinants of healthy 
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life style among adults as perceived by experts and 
adult people. In doing so, experts (academicians, di-
etitians, and nutrition researchers) and adult students 
(3 each male and female) aged 20 – 40 shared and 
discussed their experiences on strategies to maintain 
and improve overall lifestyle for good health among 
adult Saudis. Purposive sampling with maximum vari-
ance (age, marital status, education, socio-economic 
backgrounds and living conditions) was used to choose 
adult participants living in different parts of the Ri-
yadh city, Saudi Arabia. 

Item pool Generation

A total of 82 items were generated from the lit-
erature review. Of these, most (71) items were derived 
from the literature review, while the remaining items 
were derived from interviews with experts and adult 
individuals. These items were divided among five 
themes health condition and satisfaction with body 
image, dietary habits, physical activity, sun exposure 
and sleeping pattern. The items were preceded by 15 
demographic and case coding questions including age, 
gender, occupation, educational level, place of resi-
dence of the subject. 

Formation of an expert panel

For selection of a panel of Saudi experts for con-
tent validity, the inclusion criteria set by the research 
team were: i) to have a master/PhD in nutrition sci-
ences; ii) to have a university degree majoring in nutri-
tion/dietetics; iii) to have a license as a dietitian; iv) to 
have at least 5 years’ experience; and v) to have pub-
lications in clinical nutrition, nutrition, public health 
etc. Candidates who met at least 80% of the inclusion 
criteria were classified as experts. This procedure was 
used in previous studies e.g. Ibáñez et al., 2019 (13). 
Initially, collaboration was requested from 32 experts, 
who had to fulfil at least 4 of the 5 (80%) of the in-
clusion criteria but finally, a panel of 14 Saudi experts 
who provided the information was selected. None of 
the experts received any gratuity for their participa-
tion, as their contributions were totally voluntary.

Quantitative Analysis

After revising the 82 questionnaire items as well as the 
15 demographic and case coding questions in both in 
text and technical format, they were uploaded in an 
electronic form using the Microsoft forms hosted by 
the King Saud University (KSU). Due to the limited 
capacity of questions allowed by the Microsoft forms 
and a long nature of some questions related to the food 
frequency, the electronic questionnaire was divided 
into three parts as shown in table 1. At the end of each 
of the first and second part, there was a link to access 
to the next part. 
Each member of the expert panel was asked to give 
a score to each of the 82 questionnaire items ranging 
from 1 to 5 (1 – highly irrelevant, 2 – moderately ir-
relevant, 3 – neutral, 4 – moderately relevant, and 5 
– highly relevant). Their ratings were used to exam-
ine three content validity indices including Lawshe’s 
content validity ratio (CVR), Aiken’s V coefficient and 
Penfield’s interval scores.

Statistical Analyses

The formula for computation of CVR is presented 
as follow (14). 

CVR=the number of specialists who have checked 
option 4 and 5 − (the total number of specialists∕2)/ 
the total number of specialists∕2.

Aiken’s V coefficient (Aiken, 1985) (15) was also 
used. This coefficient makes it possible to quantify 
the relevance of an item according to the opinion of 
a group of experts. Its value oscillates between 0 and 
1, with the latter figure showing perfect agreement 
among the experts with regard to the contents evalu-
ated. The score obtained with the calculation of this 
coefficient established which items should be elimi-
nated, modified or acceptance. The algebraic equation 
modified by Penfield and Giacobbi (2004) (16) was 
used to calculate Aiken’s V coefficient. 

(V=X¯−l/k)--(1)  
In this equation, X is the mean of the scores of the 

judges in the sample, l  is the lowest possible rating, 
and k is the range of possible values ​​of the Likert scale 
used minus 1. 
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The free Visual Basic 6.0 program (17) was used 
to obtain three factors: i) the range of evaluations 
(maximal evaluation-minimal evaluation); ii) Aiken’s 
V coefficient; and iii) the confidence intervals of 90%, 
95% and 99%, using the score method of Penfield and 
Giacobbi (2004) (25).

Once Aiken’s V coefficient was calculated, it was 
necessary to establish the criteria for the elimination, 
modification or acceptance of the items. The exact 
critical value for the acceptance of Aiken’s V was cal-
culated using the initial formula proposed by Aiken 
(Aiken, 1985) (24), applying the central limit theorem 
for large samples (m > 25). The number of experts was 
14 (n), the number of items 75 (m), with a response 
scale of 5–1 = 4 (c) and applying a 95% or 99% confi-
dence level (z). 

V=z/0.23mn(c  −  1)(c+1)−−−−−−−−√+0.5V=z0.23
mn(c − 1)(c+1)+0.5 ……(2)

A confidence level of 95% was considered to ob-
tain the exact critical value for accepting the items, 
resulting in a value of 0.77. Similarly, to obtain the 
cut-off point for the modification of the items a confi-
dence level of 99% was considered, resulting in a value 
of 0.88. So that, all the items with lower values with a 
95% confidence level (V < 0.77) were eliminated, the 
items with values between 95% and 99% (V = 0.77 
and 0.88) were modified, and lastly the items with a 
confidence level of 99% (V > 0.88) were considered 
optimal (Table 2).

Results

The objective of content validity was to deter-
mine the degree to which the questionnaire was able 
to measure the intended concept under evaluation (�). 
After identifying the five themes of a healthy lifestyle 
based on the existing literature, the primary item pool 
was generated with 82 items which were repeatedly 
revised and reduced to 75. These items were broadly 
classified into five themes, namely, health condi-
tion and satisfaction with body image, dietary habits, 
physical activity, sun exposure and sleeping pattern as 
shown in table 1. 

As a result of item pooling and categorization, we 

developed a questionnaire (Healthy Lifestyle Screen-
ing Tool: the short for Saudi HeLiST-for adult Saudis; 
as shown in ARABIC in Annex 1). The initial ques-
tionnaire was developed in Arabic where the content 
validity was performed. The questionnaire was in an 
electronic form in three parts which was proceeded 
by 15 demographic and case coding questions includ-
ing age, gender, occupation, educational level, place 
of residence of the subject. The other 75 items were 
distributed among five themes; health condition and 
satisfaction with body image (3 items), dietary habits 
(53 items), physical activity (4 items), sun exposure (9 
items) and finally sleeping pattern (6 items). 

Given that there were 14 experts (N = 14), the 
cut-off value of CVR in this study was estimated at 
0.15 (at p = 0.05). As indicated in Table 1, all of the 
questionnaire items in the five themes were higher 
than the cut-off value. 

Table 2 presents the obtained results after the 
calculation of Aiken’s V coefficient and its confidence 
intervals of 95% and 99% of the items that make up 
the validation instrument. The values obtained sug-
gest excellent content validity. It was not necessary to 
eliminate any item, as they presented values equal to or 
above 0.77 in the aspects of pertinence. In general, a 
confidence level of 95% was considered to obtain the 
exact critical value for accepting the items, resulting in 
a value of 0.77. Similarly, to obtain the cut-off point 
for the modification of the items a confidence level of 
99% was considered, resulting in a value of 0.88. So 
that, all the items with lower values with a 95% confi-
dence level (V < 0.77) were eliminated, the items with 
values between 95% and 99% (V = 0.77 and 0.88) were 
modified, and lastly the items with a confidence level 
of 99% (V > 0.88) were considered optimal. 

Table 3 presents some of the qualitative evalu-
ations issued by the experts and the action taken to 
improve the tool, as an example. The values obtained 
for the internal consistency of the validation instru-
ment using the calculation of Cronbach’s α coefficient 
are shown in Table 4. When considering the reliability 
of new instruments, values of over 0.90 are considered 
excellent (18).  
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items in the HLST on a Likert-type scale of 1 to 5. 
Different studies use this same range in the validation 
of new instruments e.g. Nguyen, 2020 (24). However, 
another study uses other different scales (31). In the 
present study, the qualitative evaluations of the experts 
were of great importance in the development and im-
provement of the items in the instrument. Most of 
comments from the experts were aimed at improv-
ing the wording and clarifying the concepts to avoid 
uncertainty in the future coders. This rephrasing/re-
wording of the modified items of the instrument is 
necessary to make them clearer and more precise. This 
process is a must to make the instrument easy to un-
derstand and avoid any doubts by the respondent in 
future studies (25).

Content validity was calculated using Aik-
en’s V  coefficient (24). A confidence interval of 95% 
was established for the elimination or acceptance of 
an item, and of 99% for its modification. In this study, 
the values of Aiken’s V for all the items were equal to 
or above 0.77 in the aspects of pertinence and im-
portance (adequacy), and therefore no item had to be 
eliminated. Regarding the minimal values proposed in 
the literature (V = 0.70) (25), the HLST attained very 
demanding levels of content validity. All the items, 
even the ones that obtained excellent levels of content 
validity, were improved following the suggestions of 
the experts. Several studies used this coefficient to de-
termine the elimination or acceptance of an item in the 
validation of instruments (31,26).

Similarly, the internal consistency of the HLST 
was calculated using Cronbach’s α coefficient (27), at-
taining a value of 0.886 (almost close to 0.90). In this 
regard, Field, 2013 (27) considers values of over 0.90 
to be excellent. To the best of our knowledge, there 
are no studies on nutrition and related lifestyle fac-
tors questionnaire content validity and we are unable 
to compare our results with those. Nevertheless, the 
internal consistency obtained by the Saudi HeLiST 
was close to that of other instruments as reported by 
other studies where α = 0.712, 0.890, 0.915 and 0.960; 
respectively (28-31).

The HLST was designed so that nutritionist, di-
etitians and researchers could make easy and objec-
tive observations. The development of the HLST to 
provide the numerous clinical research studies that are 

Discussion

In nutrition research studies, in spite of techno-
logical advances, it is common to use instruments that 
collect information only on the nutritional status of 
the subjects (20,21), giving little if any consideration 
to other related attributes of a healthy lifestyle, includ-
ing for example, physical activity, sun exposure and 
sleeping habits. Therefore, any health and nutritional 
status assessment performed on these scales without 
considering these important lifestyle attributes are 
limited in approach and implementation. The objec-
tive of this study was to design and validate compre-
hensive scale that should be nutrition-specific and also 
could be used for other related general assessment. 
This instrument presents fairly high excellent levels of 
content validity based on the results presented in Ta-
bles 1-3, both qualitative and quantitative, and internal 
consistency.

A panel of experts was responsible for the vali-
dation of the instrument; whose suggestions were in-
dispensable in its development. In the case of studies 
that involve the judgment of experts, a series of recom-
mendations should be taken into account: the quality 
of the inclusion criteria, the number of experts neces-
sary, the preparation of the instructions and evaluation 
templates, the procedure for collecting the quantitative 
and qualitative statistics, as well as a suitable statistical 
analysis to give validity and reliability to the new in-
strument. These recommendations are similar to those 
used in this study, as well as in previous studies related 
to the design and validation of instruments (22). Both 
the design and validation should show strong scientific 
rigor (23). 

The number of experts who participated offering 
their evaluation of all the items making up the instru-
ment was 43.75% (14 experts) of the initially detected 
population according to the demanding inclusion cri-
teria and complying with the requisites determined in 
the literature. Thus, the sample of experts necessary for 
the validation of instrument was adequate as generally 
ten or more experts is a reliable sample size (31).  In 
this study, it was necessary to fit the profile of the panel 
of experts to the subject of study.

The experts quantitatively evaluated each of the 
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