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Introduction

Objective: To develop and determine validity and reliability of the Knowledge, Attitude and Practice on Healthy Lifestyle Questionnaire 
(KAP-HLQ) among lower secondary adolescents. 
Methods: The KAP-HLQ was developed with 56 knowledge, 62 attitude and 60 practice items on healthy lifestyle, and was completed 
by 647 Malaysian adolescents (13 to 15 years old) from 12 schools.
Results: Content validity and face validity of the KAP-HLQ were determined by three experts and 36 adolescents, respectively. Four 
attitude and six practice dimensions were identified through factor analysis in construct validity. Significant correlations between 
knowledge, attitude and practice showed adequate convergent validity. KAP-HLQ is reliable based on its internal consistency reliability 
(knowledge: α=0.654, attitude: α=0.845, practice: α=0.636) and test-retest reliability (knowledge: r=0.631; attitude: r=0.358; practice: 
r=0.481). 
Conclusion: Evidence of validity and reliability of the KAP-HLQ (42 knowledge, 27 attitude, 28 practice items) have been obtained and 
can be used to assess KAP on healthy lifestyle among Malaysian adolescents. 

Knowledge is defined as a set of understandings, while attitude is a tendency or constant tendency towards certain objects, 
individuals or situations, and practice is an observable action towards the stimulus [1,2]. Knowledge, attitude and practice play 
main roles in the Knowledge-Attitude-Behaviour (KAB) model, which proposes that accumulated knowledge in a health aspect 
initiates changes in attitude, and results in gradual behaviour change [3]. This also means that people who are convinced when 
they obtain specific knowledge, will change their attitude and start practicing behaviour change.

Keywords: Malaysian adolescents; Healthy lifestyle; Knowledge; Attitude and Practice

A knowledge, attitude and practice survey is useful in evaluating the effectiveness of intervention programmes. In addition, it is 
able to assess a target group’s current knowledge, attitude and practice on a specific health topic to identify their needs, problems 
and possible barriers before developing and implementing an intervention [4]. In recent healthcare studies worldwide such as in 
personal hygiene, nutrition, and diseases, knowledge, attitude and practice measures have been common, focusing on community 
or clinical settings in different populations [5-9]. However, there is lack of validated and reliable knowledge, attitude and practice 
instruments focusing on healthy lifestyle. As suggested by Parmenter and Wardle [10], an instrument might not be measuring 
the aspect that it is supposed to be and might not provide consistent and stable results if no validity and reliability tests were 
conducted. Moreover, existing instruments are usually developed for target populations in specific fields; therefore they might not 
be applicable to other studies [10]. 
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This study aims to develop a Knowledge, Attitude and Practice Questionnaire on Healthy Lifestyle (KAP-HLQ) to evaluate the 
effectiveness of an intervention programme entitled “Healthy Lifestyle Program”, which aims to educate adolescents on healthy 
lifestyle, focusing on healthy eating and active living. The intervention programme and KAP-HLQ were targeted towards lower 
secondary school adolescents (13 to 15 years old). In general, adolescence is a transition period between childhood and adulthood. 
This stage appears to be a crucial stage in the life cycle as adolescents could obtain a second chance to catch up with growth and 
development before adulthood [11]. Nevertheless, studies have found unhealthy eating habits such as meal skipping, snacking and 
energy dense food intake, as well as low physical activity level, prevalent among the population [12-15].

Adolescents are usually regarded as a group of healthy young people, but in fact, many of them suffer from chronic diseases [16]. 
In year 2012, approximately 1.3 million adolescents died worldwide, mostly due to preventable factors [16]. Studies suggested that 
healthy lifestyle, which was defined as people’s preference towards combination of health-related behaviours based on life chances, 
is able to prevent lifestyle-related disorders and chronic diseases [17-19]. It is evident that recent interventions have focused on 
educating children and adolescents in obtaining an optimal body weight by energy balance through healthy diet and physical 
activities [20,21]. Therefore, there is a need to develop the KAP-HLQ to evaluate knowledge, attitude and practice on healthy 
lifestyle of Malaysian adolescents.

Materials and Methods
Development of Knowledge, Attitude and Practice on Healthy Lifestyle Questionnaire (KAP-HLQ)
The KAP-HLQ was developed to evaluate the effectiveness of the education module implemented in an intervention programme 
entitled “Healthy Lifestyle Program”. The KAP-HLQ was developed mainly based on the Healthy Lifestyle Program education 
module, other related modules and guidelines [22-26]. The main focus of the education module is to convey messages on healthy 
lifestyle components, which consists of healthy eating and active lifestyle, to Malaysian adolescents. It highlights the importance 
of energy balance between healthy eating and active living to achieve an optimum body weight status. In order to practice healthy 
eating, healthy food choices and menu planning topics were included in the module. Moreover, topics in relation to warm-up and 
cool-down exercises, as well as the advantages of being physically active were included in the module to instil active lifestyle habits 
among adolescents.

Four schools were visited prior to developing the education module and KAP-HLQ. Brief interviews were carried out with the 
principals, Senior Assistants of Student Affairs, teachers, canteen caterers and adolescents to get an in-depth understanding of 
the adolescents’ daily diets and physical activities, including their daily schedule and serving sizes in the dining hall and facilities 
available in schools. In order to suit the adolescents’ needs and interests, the education module and teaching materials were 
tailored to their current regular meals and daily activities during and off school hours. Further, to enhance understanding of the 
items of the KAP-HLQ, the Malay language, which is the national language in the country, was used to develop the items. The 
initial set of KAP-HLQ consisted of three sections, namely knowledge, attitude and practice sections on healthy lifestyle.

Development of knowledge section in KAP-HLQ
Items developed in the knowledge section comprised healthy lifestyle elements (healthy eating and active lifestyle) with reference 
to the Malaysian Dietary Guidelines [25], which includes dietary and physical activity guidelines. For healthy eating, items were 
specified towards the Malaysian Food Guide Pyramid, food choices, food preparation methods, eating habits and concept of 
menu planning. As for active lifestyle, items were related to the Malaysian Physical Activity Pyramid, benefits of being physically 
active, as well as, warming up and cooling down activities needed for sports safety purposes. Additionally, items focusing on body 
weight status determination and energy balance were developed. As adolescents are undergoing puberty, items on growth and 
development were included to test on their knowledge on body changes. A total of 56 knowledge items were developed in the form 
of multiple choice questions, with four choices and only one correct answer. One point is given to a correct answer and a zero point 
is given to an incorrect answer. A higher total knowledge score indicates better knowledge of healthy lifestyle. Thus, the possible 
score range for the knowledge section is 0 to 56 points.

Development of attitude section in KAP-HLQ
Items developed in the attitude section of the KAP-HLQ focused on the attitudes of adolescents towards growth and development, 
healthy food and physical activity choices, food and physical activity functions, and dietary and physical activity recommendations, 
as were addressed in the intervention module of the Healthy Lifestyle Program. A total of 62 items were developed in the initial set 
of questionnaire. Each item was rated on a 5-point Likert scale, which includes “strongly disagree”, “disagree”, “between disagree 
and agree”, “agree” and “strongly agree”. Points are given in an ascending order, with one point given for the response of “strongly 
disagree” and five points given for the response of “strongly agree” for 40 positive items. Reverse scoring applies to 22 negatively 
structured items. The scores are added, and higher scores in the attitude section indicate more positive attitude on healthy lifestyle. 
This results in a possible minimum score of 62 points and a possible maximum score of 310 points for the attitude section.
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Items included in the practice section were about daily practices in selecting and consuming healthy food, planning dietary 
intake, appropriate meal frequencies, increasing physical activities and limiting sedentary activities, based on the intervention 
module implemented in the Healthy Lifestyle Program. A total of 60 practice items were developed in the initial set of KAP-HLQ. 
Each item was developed in a frequency scale. Choices of response given are “never”, “seldom”, “sometimes”, “frequent” and “very 
frequent”. One point is given for the lowest frequency in the scale and five points are given to the highest frequency in the scale for 
29 positive items, whereas reverse scoring applies to 31 negatively structured items. Points are summed up and a higher score in 
this section indicates a healthier lifestyle practiced. For the practice section, the possible minimum score is 60, while the possible 
maximum score is 300. 

In this cross-sectional study, one group of respondents involved one school (n=36), which was randomly selected to determine the 
face validity of the KAP-HLQ, while another group of respondents was randomly selected using the probability proportionate to 
size sampling method to determine construct validity and internal consistency reliability of the KAP-HLQ. Twelve schools with 
647 respondents were randomly selected in Malaysia. Subsequently, a subset of two schools with 118 respondents was randomly 
selected to determine the test-retest reliability of the KAP-HLQ.
For the sample size calculation, a ten respondents to one variable ratio was used for the calculation of respondents needed [27]. In 
other words, the number of respondents required for the study is equivalent to the number of items in the questionnaire multiply 
by ten. Since the attitude section had the most number of items (62 items), the sample size required was 620 respondents. To 
account for non-response, an extra 10% were added, resulting in a sample size of 682 respondents. All lower secondary adolescents 
(aged 13 to 15 years old) from the selected schools were invited to participate in the study. Adolescents with physical disabilities 
or chronic diseases were excluded from the study. The response rate of the study was 94.9% (n=647). 

Development of practice section in KAP-HLQ

Study sample

Three types of validities were determined for the KAP-HLQ. These include content validity, face validity and construct validity.
Validity

Content validity refers to the extent to which the items on a measure assess the same content [28]. The content of the KAP-HLQ 
was determined by an expert panel, comprising three professionals in community nutrition, clinical nutrition and public health 
fields. Using a quantitative method, the experts rated each item in the KAP-HLQ as “essential”, “useful”, or “not necessary”, in 
consideration of the appropriateness, ambiguity and accuracy of each item in the questionnaire. The content validity ratios (CVR) 
were then calculated using the Lawshe’s formula [29] as shown below: 

Content validity

where,
CVRi	 = value for an item on the test
n	 = number of experts indicating that an item is essential
N	 = total number of experts in the panel

Miller, Lovler and McIntire [30] stated that a CVR rating by five or less experts should be at least 0.99 when accepting or retaining 
a specific item. 

Face validity aims to determine the perception of respondents on the appropriateness of a test [30]. After determination of content 
validity by the expert panel, the KAP-HLQ was pretested among 36 adolescents in one of the schools to determine its face validity. 
Questionnaires were first distributed to the students, followed by standardized instructions given by trained researchers. Students 
were required to complete the questionnaire and were encouraged to raise up questions for doubtful or confusing items. These 
items were explained by trained researchers in a more understandable manner and highlighted to be adjusted thereafter. 

Face validity

Construct validity measures the underlying hypothetical concepts that the test was designed to measure [30]. After content validity 
and face validity, exploratory factor analysis was conducted for the attitude and practice sections of the KAP-HLQ using principal 
axis factoring to determine the underlying constructs for each section. Varimax rotation was used to present each factor in a more 
meaningful manner by theoretical reasoning. According to Field [31], in performing factor analysis, the variables must be able to 
be measured at an interval level. An example of such measure is the Likert scale [32]. Therefore, exploratory factor analyses for th- 

Construct validity
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e knowledge section of the KAP-HLQ was excluded because this section is developed in a multiple choice form and do not 
meet the criteria as a variable measured at an interval level. As part of construct validity, convergent validity shows that other or 
similar constructs that theoretically should be related to the construct measured by the test in question are indeed related [30]. 
Convergent validity was assessed by correlating knowledge, attitude and practice on healthy lifestyle to determine the correlations 
of constructs to each other.

First of all, item analysis was conducted to evaluate the performance of each test item [30]. For the knowledge section, item difficulty 
index (IDI) and discrimination index (DI) were determined. Meanwhile, item-to-total correlations (ITC) were determined for the 
attitude and practice sections. This is due to the structure of knowledge section being known facts, while the attitude and practice 
sections belong to abstract thinking and behavioural action structure. The IDI determines the proportion of respondents who are 
able to answer each item correctly [34]. Discrimination index compares the performance of those who obtained very high scores 
(upper group) with the performance of those who obtained very low scores (lower group) [30]. In determining the upper group 
and lower group, the 27.0% top scorers and low scorers were identified [35]. The acceptable range for the IDI was set between 0.3 
and 0.9 [34], while the DI was categorized into excellent (≥0.4), good (0.30-0.39), fair (0.11-0.29), poor (0.00-0.10) and majorly 
flawed (<0.00) [36]. A good item should have both difficulty level and discrimination index in the appropriate range. On the other 
hand, ITC determines the contribution of each item towards overall test consistency and is able to discriminate top scorers and low 
scorers (alternative method for DI) [30]. An appropriate cut off for the ITC was set at 0.2 by Streiner and Norman [37].

Ethical approval was obtained from the Medical Research Ethics Committee, Faculty of Medicine and Health Sciences, Universiti 
Putra Malaysia. Prior to data collection, permission was granted by the Ministry of Education and State Departments of Education 
of the seven states to conduct the study in schools in these states. 
During data collection, the selected students were gathered at the dining halls. Students were given information sheets and brief 
explanations regarding the research study. Informed consents were obtained from the respondents and their parents or guardians. 
The students were required to complete a set of questionnaire, which consisted of socio-demographic characteristic items (sex, age 
and ethnicity) and KAP-HLQ. 

Data were analysed using the IBM SPSS Statistics for Windows Version 21.0 software [40]. Assumptions to conduct the exploratory 
factor analysis were met. Firstly, the Bartlett’s test of sphericity is significant (p<0.0001). Secondly, the criteria for overall Measure 
of Sampling Adequacy (MSA) were met, having the value of 0.886 for attitude section and 0.777 for practice section of the 
instrument. Thirdly, the MSA for individual variables were examined and items that do not reach the minimum value of 0.5 
were deleted [27]. Convergent validity and test-retest reliability were determined using Pearson product-moment correlations. 
Correlations were considered significant at a statistical level of p<0.05. Besides, Cronbach’s alpha and KR-20 were analysed for 
internal consistency reliability.

After determination of validities, two types of reliabilities were determined in the study, including internal consistency reliability 
and test-retest reliability.

Reliability

Internal consistency is one of the common methods used to determine the reliability of an instrument [33]. Internal consistency 
reliability aims to determine the similarity of items or set of items to each other [30].

Internal consistency reliability

Besides, the Kuder Richardson, et al. (KR-20) reliability coefficient was assessed to determine the internal consistency reliability of 
knowledge in KAP-HLQ, as knowledge items were constructed in multiple choice form. As for the attitude and practice sections 
of the KAP-HLQ with continuous data, the reliability coefficients (Cronbach’s alpha) were determined. Drasgow [38] suggested 
that a reliability coefficient of 0.6 is appropriate for exploratory research.

Test-retest reliability aims to determine the stability of an instrument in different situations and over a period of time [39]. In order 
to determine the test-retest reliability of the KAP-HLQ, a subset of two schools (n=118) were randomly selected to complete the 
same set of questionnaire two weeks after the first data collection. 

Test-retest reliability

Ethical approval and data collection

Statistical analysis

Results
Socio-demographic characteristics 
Table 1 shows the socio-demographic background of the lower secondary school adolescents. This study involves a total of 647 
adolescents with a mean age of 14.0 ± 0.9 years, which includes 215 (33.2%) Form One students (13 years old), 222 (34.3%) Form 
Two students (14 years old) and 210 (32.5%) Form Three students (15 years old). Relatively more females (55.3%) compared to 
males (44.7%) participated in the study. Majority of the adolescents were Malay (85.7%), followed by Sabah indigenous (10.4%), 
Sarawak indigenous (1.4%), students of other ethnic groups (1.1%), Chinese (0.5%) and Peninsular aborigines (0.9%).
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For the knowledge section of the instrument, a total of 14 items did not meet the recommended CVR value (<0.99) and were 
removed. Based on the comments provided by the expert panel, these items were found to be too technical for the adolescents, not 
conveyed in the intervention module, repetitive of similar concepts and controversial in literature reviews. For the attitude and 
practice sections of the KAP-HLQ, one item each was deleted because the messages were not conveyed in the intervention module. 
The process of content validity retained 42 knowledge items, 61 attitude items and 59 practice items.

After content validity, the revised version of the KAP-HLQ was used to determine face validity. Most items in the KAP-HLQ 
were fully understood by the adolescents, except for terms such as “regularly” (secara berkala) and “low, moderate and high 
intensity activities” (aktiviti berintensiti rendah, sederhana dan tinggi). These items were defined in simpler phrases or via examples 
in the questionnaire to ease understanding of the items. For example, low, moderate and high intensity activities were given 
examples such as little energy needed, not too tiring, and rapid heartbeat, respectively. Time spent to complete the KAP-HLQ was 
approximately thirty minutes to one hour.

Mean ± S.DFrequency n (%)nSocio-demographic 
characteristics

109 (16.9)North Zone

647Region

162 (25.0)East Coast

63 (9.7)Central Zone

50 (7.7)South Zone

74 (11.5)Sabah

189 (29.2)Sarawak

272 (42.0)Urban
647Area

375 (55.3)Rural

289 (44.7)Male
647Sex

358 (55.3)Female

14.0 ± 0.9

215 (33.2)Form 1 (13 years old)

647Age 222 (34.3)Form 2 (14 years old)

210 (32.5)Form 3 (15 years old)

555 (85.7)Malay

647Ethnicity

3 (0.5)Chinese

6 (0.9)Peninsular aborigines

67 (10.4)Sabah indigenous

9 (1.4)Sarawak indigenous

7 (1.1)Others
Table 1: Socio-demographic characteristics of adolescents

Content validity

Face validity

In the exploratory factor analysis, the scree plot revealed four dimensions in the attitude section and six dimensions in the practice 
section of the KAP-HLQ. Table 2 shows the results of factor analysis for the attitude and practice sections in the KAP-HLQ. In 
the final attitude model, four dimensions were identified with 27 items retained from the initial 62 items. The total variance 
accounted for the model was 33.81%. Dimension 1 was accounted for 8.97% of variance explained and the six items grouped 
under this factor are related to the attitudes on the importance of functions of food and physical activity in leading a healthy 
lifestyle. Thus, Dimension 1 was named as “Attitude towards food and physical activity functions”. A total of 8.86% variance was 
explained by Dimension 2, which consisted of eight items. These items assess the choices of adolescents towards healthy food and 
physical activity. Dimension 2 was named as “Attitude towards food and physical activity choices”. Dimension 3 was accounted for 
8.49% variance explained. The eight items classified in this dimension are regarding the adolescents’ willingness and confidence 
to practice healthy eating and active lifestyle for optimum growth and development during the adolescence stage and towards 
adulthood. Based on the items grouped in Dimension 3, it was named as “Attitude towards growth and development”. Dimension 4 
accounted for the least percentage of variance explained, which was 7.50%. Five items were identified in this dimension to assess the 
determination of meeting the recommended dietary and physical activity guidelines based on the Malaysian Dietary Guidelines 
[25]. Therefore, Dimension 4 was named as “Attitude towards dietary and physical activity recommendations”. Although cross-
loadings were demonstrated in six attitude items, the items were judged to be included in suitable dimension based on theoretical 
reasons.

Construct validity
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Test-retest 
reliability

Test-retest 
reliability

Reliability 
coefficient
(Cronbach’s 
alpha)

Range of factor 
loadings

Percentage 
of variance 
explained

Eigen valueNumber of 
itemsSection/ Dimension

--0.631**0.654--------Knowledge

--0.358**0.845--33.81--27Attitude

0.491~0.6280.0690.7970.405~0.6708.972.4216Dimension 1: Attitude towards 
food and physical activity functions 

0.336~0.5240.549**0.7490.355~0.6418.862.3918Dimension 2: Attitude towards 
food and physical activity choices 

0.310~0.5730.259**0.7590.315~0.6038.492.2928Dimension 3: Attitude towards 
growth and development

0.314~0.4850.1760.6430.302~0.5467.502.0265
Dimension 4: Attitude towards 
dietary and physical activity rec-
ommendations

--0.481**0.636--37.84--28Practice

0.450~0.6480.299**0.7500.453~0.7877.652.1414Dimension 1: Meal frequency

0.253~0.5710.232*0.6840.318~0.7446.641.8585Dimension 2: Daily intake of food 
groups 

0.488~0.5770.353**0.7340.535~0.6826.631.8575Dimension 3: Energy dense food 
intake

0.363~0.5580.353**0.6740.463~0.7445.911.6554Dimension 4: Food selection and 
menu planning

0.253~0.5040.386**0.6560.331~0.6415.761.6144Dimension 5: Physical activity 
practices

0.362~0.5020.386**0.6490.455~0.6065.251.4716Dimension 6: Sedentary activities

*p<0.05; **p<0.01
Table 2: Summary results of factor analysis and reliability for knowledge, attitude and practice towards healthy lifestyle

In the final practice model, 28 items were retained from the initial 60 items. There were six dimensions revealed in this section, 
having four dimensions related to food and nutrition and another two dimensions related to physical activity. Dimension 1 was 
accounted for 7.65% of variance explained. Five items located in the first dimension aimed towards main meal skipping and 
dieting practice for the past seven days. Hence, Dimension 1 was named as “Meal frequency”. Dimension 2 contributed to 6.64% 
variance explained, with five items identified in the dimension. This dimension assesses the five food group consumption for 
the past week. Dimension 2 was termed as “Daily intake of food groups”. Dimension 3 was accounted for 6.63% of variance 
explained, being represented by four items in relation of energy dense food and empty calorie food intake. According to the 
items in the dimension, Dimension 3 was termed as “Energy dense food intake”. It was followed by Dimension 4 with 5.91% 
variance explained. Four items were identified in this dimension to represent the frequency of healthy food selection and planning 
healthy menu. Dimension 4 was named as “Food selection and menu planning”. Dimension 5 was accounted for 5.76% of variance 
explained, with six items in regards of the involvement of low, moderate and high intensity physical activities. In summarizing the 
items in the dimension, Dimension 5 was named as “Physical activity practices”. Last but not least, Dimension 6 accounted for the 
least variance explained (5.25%). Four items related to sedentary activities such as television and computer usage were classified in 
this dimension. Dimension 6 was termed as “Sedentary activities”. Cross loadings were presented in two practice items, but were 
judged to retain at appropriate dimensions.

After conducting exploratory factor analysis, convergent validity of the KAP-HLQ was determined. Convergent validity as 
determined by correlating knowledge, attitude and practice on healthy lifestyle sections among adolescents showed significant and 
positive associations. The correlations between knowledge and attitude (r=0.260, p=0.0001), knowledge and practice (r=0.201, 
p=0.0001), as well as attitude and practice (r=0.517, p=0.0001) on healthy lifestyle indicate that adolescents with good knowledge 
on healthy lifestyle components have positive attitude and practice healthy lifestyles.

Internal consistency reliability
Item analysis was determined before analysing the reliability coefficient of the KAP-HLQ. Out of 42 knowledge items, 34 items 
met the acceptable range for IDI (0.30-0.90). For DI, most knowledge items were classified in the excellent (≥0.40) (14 items) and 
good category (0.30-0.39) (14 items), six knowledge items were categorized as fair (0.11-0.29), and eight items were grouped in 
the poor category (0.00-0.10) (Hopkins, 1998). No items were majorly flawed (<0.00) [36]. As presented in Table 2, the item-to-
total correlations (ITC) for each item in the attitude and practice sections was above the recommended cut off (0.20) [37]. The 
performance of each item in the KAP-HLQ was relatively good. Hence, no items were removed in the process of item analysis.
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Table 2 shows the reliability results for the knowledge, attitude and practice sections of the KAP-HLQ. The KR-20 value for the 
knowledge of KAP-HLQ is 0.656. In the attitude section, the Cronbach’s alpha for the model is 0.845, while in the practice section 
of the KAP-HLQ, the Cronbach’s alpha for the model is 0.636. All dimensions in the attitude and practice sections of the KAP-
HLQ have fulfilled the minimum internal consistency reliability of at least 0.6 for such exploratory research [38]. 
Table 3 shows the inter-correlation between dimensions of attitude section in KAP-HLQ. It has been suggested that the correlations 
should be high, but not too high [41]. Dancey and Reidy [42] also suggested that a correlation coefficient of 0.7 or above is 
considered as a strong association. In the attitude section of KAP-HLQ, all dimensions are significantly correlated with each other, 
with r-values that range from low to moderate (0.116~0.629). For the practice section, eight out of 15 correlations were significant, 
with r-values of the correlations ranging from low to moderate (0.088~0.403). This indicates that the items are measuring the same 
aspect at different dimensions.

Practice Section of KAP-HLQAttitude Section of KAP-HLQ

Dimension 
5: Physical 
activity 
practices

Dimension 
4: Food 
selection 
and menu 
planning

Dimension 
3: Energy 
dense food 
intake

Dimension 
2: Daily in-
take of food 
groups

Dimension 
1: Meal 
frequency

Dimension 
3: Attitude 
towards 
growth and 
develop-
ment

Dimension 
2: Attitude 
towards 
food and 
physical 
activity 
choices

Dimension 
1: Attitude 
towards 
food and 
physical 
activity 
functions

Dimension

Attitude of KAP-HLQ

--------------0.156**
Dimension 2: Attitude towards 
food and physical activity 
choices

------------0.116**0.629**Dimension 3: Attitude towards 
growth and development

----------0.439**0.332**0.470**
Dimension 4: Attitude towards 
dietary and physical activity 
recommendations

Practice of KAP-HLQ

--------0.061------Dimension 2: Daily intake of 
food groups

-------0.102**0.403**------Dimension 3: Energy dense 
food intake

----0.0200.144**-0.069------Dimension 4: Food selection 
and menu planning

--0.317**-0.0710.088*0.234**------Dimension 5: Physical activity 
practices

-0.124**0.0570.148**0.0260.015------Dimension 6: Sedentary 
activities

*p<0.05; **p<0.01
Table 3: Inter-correlations between dimensions of attitude and practice on healthy lifestyle

Table 2 presents the test-retest reliability for the KAP-HLQ. The test-retest reliability for knowledge (r=0.631, p=0.0001), attitude 
(r=0.358, p=0.0001) and practice (r=0.481, p=0.0001) sections of the KAP-HLQ showed moderate correlations. From the scores 
generated from four attitude dimensions, dimensions on “Attitude towards food and physical activity choices” and “Attitude 
towards growth and development” were found to be stable after a period of time. Similar stability of scores were found in all six 
practice dimensions. 

Test-retest reliability

The final model of the knowledge section of KAP-HLQ has a total of 42 items. This works out to a possible minimum score of 
0 points, and a possible maximum score of 42 points. As items of knowledge on healthy lifestyle measures known facts and not 
abstract variables, it should not be further defined into general factors [43]. Therefore, knowledge section is reported by total 
score, with higher score indicating better knowledge on healthy lifestyle.

Final model of KAP-HLQ

A total of 27 items were retained in the attitude section of KAP-HLQ. Attitude on healthy lifestyle can be assessed by total score 
and dimension score. This is further supported by the high Cronbach’s alpha values of each dimension and total attitude score. 
The possible minimum total score of this section is 27 points and the possible maximum total score is 135 points. When scoring is 
concerned, reverse scoring applies to nine negatively developed statements. Negatively structured items were regarding preference 
of energy dense snacks and fried foods, selecting of high fat or low fat food preparation methods, choosing high sugar or low su-
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gar beverages, preference of eating or performing physical activities, preference of sedentary activities (playing computer games; 
chatting) or outdoor activities, preference of less movements or low intensity activities, and delayed awareness of healthy lifestyle. 
A higher score in each dimension and total score in the attitude section indicate a more positive attitude of the adolescent towards 
the measured variables.
For the practice section of the KAP-HLQ, 28 items that fit in the instrument were retained. Practice on healthy lifestyle can 
be assessed by total practice score and by dimension score. The high Cronbach’s alpha values for total practice score and each 
dimension have assured the ability of the scoring method. The possible minimum total practice score is 28 and the possible 
maximum total practice score is 140 points. Reverse scoring applies to 16 negatively constructed statements. These items are 
related to daily intakes of food groups, food choices, main meal and snacks planning, choices made while ordering food and 
beverages while eating out, performing moderate and high intensity activities, and sedentary activities during weekdays and 
weekends. Higher scores in each dimension and total score of the section indicate healthier practice of the adolescents’ lifestyles.

For content validity, consensus was met in reviewing the KAP-HLQ based on the contents of the intervention module. It is important 
to match the content domains with the module as it is meant to evaluate the effectiveness of the Healthy Lifestyle Program. 
Similar procedures were applied by other researchers [44]. The determination of content validity supports the recommendation 
by DeVon, et al. [45] that content validity should refer to the process stated by Lynn [46] or Lawshe [29], with at least three experts 
for adequate inter-rater agreement [28,46]. In the determination of face validity, comprehensibility of items by the target group is 
important, especially for instruments developed for a specific population. Majority of the items developed in the KAP-HLQ were 
well understood by the adolescents, with an exception on certain terminologies, which were revised to serve the purpose. It may 
be attributed to the nature of the KAP-HLQ which was developed based on the adolescents’ dietary and activity routines as well 
as the use of Malay language which represents the adolescents’ education language medium. This echoes the importance of face 
validity in determining the appropriateness of instrument for a specific target group as highlighted in a questionnaire developed 
for American Indian children [47]. 
For construct validity of the KAP-HLQ through exploratory factor analysis, six attitude items and three practice items presented 
lower factor loadings but within the recommended range (0.30-0.40) [27]. Items included were theoretically important to explain 
its construct. It was also suggested that researchers should consider removing items with cross loadings [27]. A total of six items 
in the attitude section and two items in the practice section of the KAP-HLQ have demonstrated cross loadings. However, taking 
theoretical reasoning into consideration, these items were retained. Lowenthal, et al. [48] suggested that statistical analysis is 
merely one method to identify items to be retained in the model, and researchers should judge that the items retained and grouped 
together do provide appropriate meanings. The attitude and practice dimensions were named based on the shared concept by items 
grouped in its dimension. These main concerns on nutrition and physical activities have been studied in focus group discussions 
conducted among adolescents [49,50]. Adolescents expressed their cravings and preference of taste when selecting food to be 
consumed [49]. For example, they tend to choose energy dense food because it tastes better than healthy food. In addition, they 
were not willing to comply with recommendations or guidelines because they feel that they were too young to worry about health 
problems at this stage. Furthermore, adolescents were more interested in indoor activities and they feel tired to exercise [50]. 
In convergent validity, the positive significant correlations among knowledge, attitude and practice on healthy lifestyle indicate 
that adolescents who have good knowledge on healthy lifestyle have positive attitudes and do practice healthy lifestyles. The 
significant correlations support the definition of convergent validity, suggesting that variables theoretically related should be related 
to each other. Moreover, the associations among knowledge, attitude and practice on healthy lifestyle assessed using KAP-HLQ 
are relatively similar with the Malaysian study (HELIC study) which involved primary school children [51]. However, the results 
were contradictory with a study conducted among sixth grade adolescents in the United States, where there was no correlation 
found between nutrition knowledge and eating behaviour [52]. Despite this, significant correlation was found between nutrition 
knowledge and eating behaviour among seventh and eighth grade girls [52]. On the other hand, we observed low to moderate 
correlations among knowledge, attitude and practice on healthy lifestyle probably due to the presence of other variables that might 
affect the association among knowledge, attitude and practice towards healthy lifestyle, such as situational and environmental 
factors [53]. Moreover, the readiness to change in nutrition and physical activity plays an important role in the correlations of 
knowledge, attitude and practice on healthy lifestyle [54]. For example, a person who has knowledge but not prepared to change 
his lifestyle, will not correspond to positive attitude towards healthy lifestyle and practice.

Discussion
The KAP-HLQ is able to serve as an important assessment tool as it has been developed and tailored to the adolescents’ needs 
and daily lifestyles. In addition, it has been tested for its validity and reliability. These include content validity by the expert panel, 
face validity by adolescents of similar characteristics as the target group, construct validity using exploratory factor analysis, 
convergent validity by correlating knowledge, attitude and practice on healthy lifestyle, internal consistency reliability and test-
retest reliability.

For item analysis, eight knowledge items in the KAP-HLQ did not meet the recommended range for IDI [34]. However, these 
items were retained in consideration of their relevance and importance in reflecting knowledge on healthy lifestyle. This situation 
is similar to the newly developed Nutrition Knowledge, Attitude and Practice Questionnaire in Persons with Disabilities (KAP-
nOKU), whereby several items with low difficulty index were retained because these items could represent specific topics in the n-
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utrition education programme [55]. Besides, no knowledge items in the KAP-HLQ were classified as majorly flawed (<0.00), 
thus all items were retained in the process. Since all items in the attitude and practice sections of the KAP-HLQ have fulfilled 
the mentioned criteria, no items were removed. For internal consistency reliability, knowledge, attitude and practice sections, as 
well as all dimensions in the attitude and practice sections of the KAP-HLQ have obtained reliability coefficients of more than 0.6 
[38]. The reliability coefficients comply with the recommendation for exploratory research. The reliability coefficients of existing 
knowledge, attitude and practice instruments related to nutrition and physical activity ranged from as low as 0.360 to as high as 
0.760 [51,56]. Therefore, the reliability coefficients for the KAP-HLQ (0.656~0.845) are towards the higher end when compared to 
other existing knowledge, attitude and practice instruments in the related field [51,57]. In addition, the inter-correlation between 
dimensions of attitude and practice in the KAP-HLQ showed that each dimension was measuring different constructs within a 
same aspect. Although several inter-correlations between practice dimensions were not significant, the item analysis and reliability 
coefficient showed good internal consistency of the items.
The test-retest reliability of the KAP-HLQ was determined by correlating between the first and second administrations of 
questionnaire in a two-week interval. This duration was suggested appropriate by Waltz, Strickland and Lenz [58], as it is sufficient 
not to remember the responses, but not too long to have their knowledge, attitude and practice on healthy lifestyle to change [45]. 
Most correlations of the dimensions in the KAP-HLQ were significant, ranging from low to moderate (0.23~0.63). This is consistent 
with the Pathways study conducted among a group of fourth grade American Indian children [47], whereby the correlations 
ranged from 0.22 to 0.65. The test-retest reliability correlations of “Attitude towards food and physical activity functions” and 
“Attitude towards dietary and physical activity recommendations” dimensions were not significant. This is most probably because 
the adolescents were unsure of their responses towards food and physical activity functions and recommendations; hence unable 
to provide the same response in the questionnaire administered at different times. A focus group discussion in exploring lifestyles 
of adolescents reported that adolescents are able to identify the benefits and functions of food and physical activity, but refused to 
comply with the recommendations as they were not worried about risk of diseases later in life [49]. Besides, peer influence plays 
an important role in affecting the adolescents’ mindset, whereby adolescents act differently in the presence of peers [59].
There are some limitations and recommendations of the study that should be addressed. Due to the comprehensiveness of the 
intervention module, a large number of items were included in the KAP-HLQ. This may be a challenge to the adolescents’ patience. 
However, for the final model of the KAP-HLQ, adolescents should take less than 30 minutes to complete the questionnaire. Future 
research can conduct principal component analysis to reduce the number of items in the KAP-HLQ. Besides, this instrument 
was validated among Malaysian adolescents, and may not be suitable to assess other populations and in other countries, due to 
different environment and exposure of the target group. Researchers are recommended to validate and modify the KAP-HLQ 
among other populations, and use the instrument as baseline information for future healthy lifestyle interventions for them.
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