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ABSTRACT

Introduction: The assessment of mediator components of behavior change based on the Theory of Planned Behavior 
(TPB) can be carried out with a questionnaire instrument. Meanwhile, the questionnaire to assess the mediator of ado-
lescents’ balanced dietary behavior in post-disaster areas has not yet been developed. Failure to recognize nutritional 
problems in this period can increase morbidity and mortality. Therefore, this present study attempts to provide the over-
view of the implementation of content and face validity as well as reliability of the TPB questionnaire on the balanced 
dietary behavior of adolescents in the post-disaster area by taking a study case in Palu City, Central Sulawesi, Indonesia.

Methods: By involving nine expert panelists, the content validity was conducted qualitatively and quantitatively by calcu-
lating the Content Validity Index (CVI) and Kappa statistics scores. Face validity was conducted qualitatively by interview-
ing ten adolescents’. Meanwhile, Cronbach’s Coefficient Alpha was calculated to measure the reliability by interviewing 
30 adolescents aged 15–17 years old living in the disaster site with their mothers during the massive disaster in 2018.

Results: The results showed that the Item CVI and the kappa statistics scores were between 0.75 and 1 and 0.72 and 1, 
respectively. The final version of the questionnaire was resolved based on the panelists’ recommendation, the face valid-
ity’s findings, and the results of the questionnaire reliability assessment. There were 14 items of attitude, 12 items of 
subjective norms, 17 items of behavioral control, and eight items of intention components with acceptable questionnaire 
reliabilities.

Conclusion: Overall, the TPB questionnaire on the balanced dietary behavior of adolescents has excellent validity and 
reliability to measure the mediator of balanced dietary behavior changes of adolescents.
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INTRODUCTION
Adolescence is a critical period in the human life cycle (1). 
Adolescents’ nutritional and health conditions will affect 
their health in adulthood and old age (2,3), and one of the 
factors affecting the conditions is dietary behavior (4,5). 
However, the dietary behavior of Indonesian adolescents is 
yet to follow balanced nutrition guidelines (6). According 
to the recommended portion, the prevalence of adolescents 
who do not consume vegetables and fruits is 95%; 44% 
of them are fatty food consumers, 45% regularly consume 
sweet food and drinks, and 31% like to eat salty food (6). 
Meanwhile, almost a quarter of Indonesian adolescents 
are stunted, with the prevalence of overweight increas-
ing to 11% (7). In the post-disaster area, the adolescents’ 
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dietary behavior can be worsened due to socio-economic 
changes  (8). The lack of nutritional awareness and the 
failure to recognize nutritional problems during post-di-
saster periods can increase morbidity and mortality lev-
els (9). Food insecurity and other priority targets, such 
as nutritional problems in toddlers and pregnant women 
in post-disaster areas, also contribute to the worse dietary 
behavior of adolescents (10,11).
Changes in behavior should be implemented by compre-
hending the mediator of behavior change. Understanding 
the mediator makes it easier to design the appropriate 
behavior change intervention strategy as required (12). The 
behavior change theory that is mainly employed to assess 
the mediator of dietary behavior is the Theory of Planned 
Behavior (TPB) (13). This theory further assumes that the 
decision made with reasonable ways, namely, attitude, sub-
jective norms, and behavioral control, will affect one’s inten-
tion to carry out specific dietary behavior (14). Attitude is 
either a positive or negative evaluation of an individual in 
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performing a behavior. Then, subjective norms are individ-
uals’ notions that believe that other people who significantly 
influence them contribute to supporting those behaviors; 
meanwhile, behavioral control is the perception where an 
individual believes that they have complete control to per-
form certain behaviors (14). Moreover, adolescents’ inten-
tions to undergo balanced dietary behavior are affected by 
attitudes, subjective norms accepted by the family, peers, 
environment, and behavioral control, among other external 
factors (13,14).
A questionnaire instrument can be used to assess attitude, 
subjective norms, behavioral control, and intention as 
behavior shaper (15). The TPB Questionnaire (hereafter, 
the TPB Questionnaire) comprises the dimensions of atti-
tude, subjective norms, behavioral control, and intention 
answered by choices based on the Likert scale (15). The 
development of dietary behavior mediator questionnaire 
based on the TPB has been widely conducted in many 
countries with adolescents from various socio-economic 
levels of the family as the subject (16,17). In Indonesia, 
the assessment of dietary behavior mediator with the TPB 
includes consumption of vegetables and fruit, snacks, and 
sweet and fatty foods (18). However, to the author’s knowl-
edge, no questionnaire has ever been designed to assess 
the mediators of balanced dietary behavior, especially in 
post-disaster areas.
A good questionnaire must have good validity in measur-
ing what needs to be measured (19). Moreover, the items 
included in the questionnaire also need to be consistent in 
measuring such concepts and, thereby, the results are reli-
able as measurements (20). This study aims to describe the 
implementation of content and face validity and reliabil-
ity on the TPB questionnaire. The questionnaire in this 
present study focuses on the balanced dietary behavior of 
adolescents in the post-disaster area of Palu City, Central 
Sulawesi, Indonesia. This study is expected to be beneficial 
to assess the balanced dietary behavior mediator in post-di-
saster areas that have never been done before. Thus, the 
behavioral change in nutrition intervention can be carried 
out in accordance with the behavioral mediators behind it.

METHODS
Nine panelists, comprising four community nutritionists 
and five nutrition education and behavior change special-
ists, were involved in the content validity assessment. The 
determination of the number of the panelists was based on 
a minimum of five recommended people who can control 
the coincidence of arguments (21). Meanwhile, the increase 
in the number of panelists would decrease the probability 
of the chance agreement (21).
The face validity was performed qualitatively involving ten 
adolescents with the inclusion criteria who were staying in 
Palu, Central Sulawesi, Indonesia, during the massive nat-
ural disaster in 2018, 15–17 years old, and lived with their 
mothers. Meanwhile, the reliability assessment was carried 
out to 30 adolescents with the same criteria as the respon-
dents of the face validity. The determination of the number 
of the sample in the face validity was based on the recom-
mended number to perform a cognitive interview as the 
questionnaire evaluation, that is, five to 15 people (22). On 

the other hand, the determination of the sample to assess a 
questionnaire’s reliability was based on the sufficient mini-
mum size of the sample as unbiased estimators of the alpha 
coefficient (23).
Every participant stated their willingness by filling in the 
informed consent after receiving an explanation before 
approval. The informed consent for the adolescents was 
obtained through the consent of their parents, while the 
adolescents themselves signed the informed assent.
Validity and reliability assessments were performed from 
August to September 2021. The TPB questionnaire instru-
ment in this present study was the modified result of a 
questionnaire used to assess urban Native American youth 
(24). The previous questionnaire had undergone a devel-
opment following the procedures proposed by Ajzen and 
Fishbein (25). Due to a copyright issue, the complete ques-
tionnaire is not displayed in the article. However, the ques-
tionnaire is available under requested.
An initial translation by a translator was the starting pro-
cedure in adopting the questionnaire (26). The translated 
version was then clarified by researchers with a nutritional 
educational background and formal English education. 
After that, the translated version of the questionnaire was 
adjusted to the components of attitude, subjective norms, 
behavioral control, and intentions, based on the guidelines 
for the balanced diet in Indonesia through a literature study 
adapted to the local culture and eating habits.
The authors conducted the literature study by searching 
similar articles and instruments. Hence, the determination 
of the questionnaire items was based on the questionnaire 
that had been developed previously (24). However, the 
modified questionnaire did not list the self-efficacy and 
barrier components as separated components like in the 
original questionnaire (24); both items were merged into 
the behavioral control component instead (14). The specific 
themes of each TPB questionnaire component expected to 
be assessed through a questionnaire, moreover, are shown 
in Table 1.
The questionnaire scoring was based on the five options in 
each question, namely, “strongly agree,” “agree,” “unsure,” 
“disagree,” and “strongly disagree.” The response to each 
positive statement was given a score from 5 to 1 (from 
strongly agree to strongly disagree), and to each negative 
statement was given a score from 1 to 5 (from strongly agree 
to strongly disagree). Attitudes, subjective norms, behav-
ioral control, and intentions were determined based on the 
total score obtained.
In addition, the panelists carried out the content validity 
assessment quantitatively and qualitatively. The former 
assessment was conducted by measuring the content valid-
ity index (CVI) score for relevance and clarity of each state-
ment item (I-CVI) and calculating the value of the multi-
rater kappa statistic. The latter, moreover, was completed by 
leaving comments and suggestions on each questionnaire 
item.
The panelists provided general inputs and comments to the 
TPB questionnaire, then assessed the clarity and relevance 
of each statement with the TPB components (14) on the 
balanced dietary behavior in adolescents, containing atti-
tude, subjective norms, behavioral control, and intention. 
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TABLE 1. The specific themes of the theory of planned behavior components expected to be assessed by the questionnaire
Theory of Planned 
Behavior Components

Definitions Specific Themes

Attitude Adolescents’ positive or negative 
evaluation on balanced dietary behavior, 
can be cognitive or affective (experience) 
components

‑ Belief in impacts of behavior
(Belief and hope that balanced dietary behavior will 
lead to specific results)

‑ Evaluation on impacts of behavior
(Assessment on how desirable the impact of 
balanced dietary behavior is)

Subjective norm Individuals’ feeling that others with 
significant influence support their balanced 
dietary behavior

‑ Belief in others’ opinions
(Strength of adolescents’ belief that the important 
people around them approve or disapprove balanced 
dietary behavior)
‑ Motivation to comply with others’ opinions
(How huge the adolescents desire to obey the 
important people’s opinions)

Perceived behavioral 
control

Adolescents’ perception that they have 
self‑control in doing balanced dietary 
behavior.

‑ Belief in having behavioral control
(Personal trust in adolescents’ self‑ability to do 
balanced dietary behavior)
‑ Power perceived in facing obstacles
(Perceived obstacles including personal resources 
and external obstacles)

Intention How likely a person is to do or engage in 
balanced dietary behavior.

State of mind in the form of commitment to action

The clarity assessment included 1 = unclear, 2 = rather 
unclear (item needs revision), 3 = quite clear (item is clear 
but needs minor revision), and 4 = very clear (item is under-
standable). Meanwhile, the relevance assessment comprised 
1 = irrelevant, 2 = rather irrelevant (item needs revision), 
3 = quite relevant (item is relevant but needs minor revi-
sion), and 4 = very relevant (item is proper). Furthermore, 
adjustments to the statements were made based on input 
and suggestions from the panelists at the qualitative content 
validity step.
The face validity was performed qualitatively, involving ten 
adolescents. The qualitative assessment was conducted with 
interviews to test their understanding and language com-
plexity on the question items. An interviewer read aloud 
the statement items on the questionnaire to the adolescents. 
They were asked to answer the questions, and then the 
interviewer asked whether they understood the meaning of 
the questions and whether the language used was simple 
and easy to understand.
The reliability assessment was done on the revised items 
based on the suggestions given during the face validity. 
Those items were then analyzed further. Moreover, the reli-
ability assessment was carried out on the items that had 
a correlation with the significant total score with a signif-
icance level of 5% (A Spearman rank correlation) (27). 
Next, Cronbach’s Coefficient Alpha (CCA) was utilized to 
calculate the reliability by measuring the correlation among 
the significant items (28).
On the quantitative content validity assessment, I-CVI was 
obtained by adding up the number of panelists scoring 3 
or 4 for relevance and clarity on each question item then 
divided by the total number of experts. The CVI score was 
then adjusted with the multi-rater kappa statistics to elimi-
nate the possibility of an increase in value due to coinciden-
tal agreement in the assessment process of each expert (29).
The kappa statistic calculation was carried out by first cal-
culating the value of the Probability of chance agreement 
(Pc), which was counted by Pc = (N!/A! [N-A]!)* 0.5N. 

N is the total number of experts, and A is the number of 
experts who agree that the items are clear or relevant. Once 
the Pc was obtained, the Kappa score was attained by uti-
lizing K = (I-CVI–Pc)/(1–Pc).
Furthermore, the CVI and Kappa statistic assessments were 
completed using Microsoft Excel, while the Spearman rank 
correlation test and the CCA for the reliability assessment 
were done by utilizing the SAS program version 6.12. This 
present study received approval from IPB University Ethics 
Commission no. 464/IT3.KEPMSM-IPB/SK/2021.

RESULTS
The total number of statements in the TPB questionnaire 
included in content validity was 26 items of attitude, 28 
items of subjective norms, 25 items of behavioral control, 
and ten items of intention. The statements in the attitude 
section related to the understanding related to the impact 
of eating vegetables, fruits, sources of animal and plant-
based proteins, sweet, salty, and fried foods, and the par-
ticipants’ point of view on the effects of those foods. For 
example, “Sweet food is delicious” and “It is important for 
me to eat or drink something delicious.” Subjective norms 
were measured through the responses to the statement that 
the adolescents’ parents, peers, teachers, or idol celebrities 
influence them to consume well-balanced foods every day 
and how much they wanted to follow these influences. 
For instance, “My friends do not like eating vegetables” 
and “It is important for me to eat what my friends like.” 
Perceptions of behavioral control were then assessed based 
on adolescents’ belief in their ability to consume well-bal-
anced diets and their perceptions on personal resources or 
external influences as difficulties to face, such as “I cannot 
eat fruits every day because it is unavailable” and “it is hard 
for me not to eat fried foods.” The last component was ado-
lescents’ intentions to consume well-balanced diets, which 
was measured through the statements regarding their plans 
to eat more vegetables, fruits, and sources of animal and 
plant-based proteins and to reduce eating sweet, salty, and 
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fried foods. For example, “I plan to eat vegetables every day 
starting next week” and “I plan to reduce eating sweet foods 
starting next week.”

The results of the CVI assessment during the content 
validity process quantitatively revealed that the I-CVI on 
all items depicted a range score between 0.75 and 1. Three 
items in the subjective norm component had the I-CVI 
score of relevance and clarity of 0.75. These three items also 
obtained the kappa statistics score of 0.72 on relevance and 
clarity. The I-CVI and kappa statistics scores for each state-
ment item are presented in Table 2.

Besides providing quantitative assessment, the panelists 
also provided comments and inputs to the statements. For 
instance, the place of the statements that need to be made 
sequentially, such as, “Sweet drinks taste better than less-
sugar drinks,” was placed after “Sweet drinks are delicious.” 
Another input was the statements that emphasize the taste 
of animal protein sources should be distinguished since 
some protein sources are preferred over others, like chicken 
and eggs over fish. Furthermore, the panelists thought that 
passive sentences should be changed into simple active sen-
tences, such as, “Eating healthy food every day is hard to 
prepare,” into “It is hard for me or my family to prepare 

TABLE 2. The I‑CVI dan kappa statistics scores in the dimension of attitude, subjective norms, behavioral control, and intention on the adolescents’ 
balanced dietary behavior
Item Number of relevant 

item agreement
I‑CVI* Pc** Kappa 

statistic
Number of clear 
item agreement

I‑CVI* Pc** Kappa 
statistic

Interpretation

Attitude
1. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
2. 8 1 0.00391 1 8 1 0.00391 1 Excellent
3. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
4. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
5. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
6. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
7. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
8. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
9. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
10. 8 1 0.00391 1 8 1 0.00391 1 Excellent
11. 8 1 0.00391 1 8 1 0.00391 1 Excellent
12. 8 1 0.00391 1 8 1 0.00391 1 Excellent
13. 8 1 0.00391 1 8 1 0.00391 1 Excellent
14. 8 1 0.00391 1 8 1 0.00391 1 Excellent
15. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
16. 8 1 0.00391 1 8 1 0.00391 1 Excellent
17. 8 1 0.00391 1 8 1 0.00391 1 Excellent
18. 8 1 0.00391 1 8 1 0.00391 1 Excellent
19. 8 1 0.00391 1 8 1 0.00391 1 Excellent
20. 8 1 0.00391 1 8 1 0.00391 1 Excellent
21. 8 1 0.00391 1 8 1 0.00391 1 Excellent
22. 8 1 0.00391 1 8 1 0.00391 1 Excellent
23. 8 1 0.00391 1 8 1 0.00391 1 Excellent
24. 8 1 0.00391 1 8 1 0.00391 1 Excellent
25. 8 1 0.00391 1 8 1 0.00391 1 Excellent
26. 8 1 0.00391 1 8 1 0.00391 1 Excellent

Subjective norm
1. 8 1 0.00391 1 8 1 0.00391 1 Excellent
2. 8 1 0.00391 1 8 1 0.00391 1 Excellent
3. 8 1 0.00391 1 8 1 0.00391 1 Excellent
4. 8 1 0.00391 1 8 1 0.00391 1 Excellent
5. 8 1 0.00391 1 8 1 0.00391 1 Excellent
6. 8 1 0.00391 1 8 1 0.00391 1 Excellent
7. 8 1 0.00391 1 8 1 0.00391 1 Excellent
8. 8 1 0.00391 1 8 1 0.00391 1 Excellent
9. 8 1 0.00391 1 8 1 0.00391 1 Excellent
10. 8 1 0.00391 1 8 1 0.00391 1 Excellent
11. 8 1 0.00391 1 8 1 0.00391 1 Excellent
12. 8 1 0.00391 1 8 1 0.00391 1 Excellent
13. 8 1 0.00391 1 8 1 0.00391 1 Excellent
14. 8 1 0.00391 1 8 1 0.00391 1 Excellent
15. 8 1 0.00391 1 8 1 0.00391 1 Excellent

(Contd...)
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TABLE 2. (Continued)
Item Number of relevant 

item agreement
I‑CVI* Pc** Kappa 

statistic
Number of clear 
item agreement

I‑CVI* Pc** Kappa 
statistic

Interpretation

16. 8 1 0.00391 1 8 1 0.00391 1 Excellent
17. 8 1 0.00391 1 8 1 0.00391 1 Excellent
18. 8 1 0.00391 1 8 1 0.00391 1 Excellent
19. 6 0.75 0.10938 0.72 6 0.75 0.10938 0.72 Good
20. 6 0.75 0.10938 0.72 6 0.75 0.10938 0.72 Good
21. 6 0.75 0.10938 0.72 6 0.75 0.10938 0.72 Good
22. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
23. 8 1 0.00391 1 8 1 0.00391 1 Excellent
24. 8 1 0.00391 1 8 1 0.00391 1 Excellent
25. 8 1 0.00391 1 8 1 0.00391 1 Excellent
26. 8 1 0.00391 1 8 1 0.00391 1 Excellent
27. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
28. 8 1 0.00391 1 8 1 0.00391 1 Excellent

Behavioral control
1. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
2. 8 1 0.00391 1 8 1 0.00391 1 Excellent
3. 8 1 0.00391 1 8 1 0.00391 1 Excellent
4. 8 1 0.00391 1 8 1 0.00391 1 Excellent
5. 8 1 0.00391 1 8 1 0.00391 1 Excellent
6. 8 1 0.00391 1 7 0.88 0.03125 0.88 Excellent
7. 8 1 0.00391 1 8 1 0.00391 1 Excellent
8. 8 1 0.00391 1 8 1 0.00391 1 Excellent
9. 8 1 0.00391 1 8 1 0.00391 1 Excellent
10. 8 1 0.00391 1 8 1 0.00391 1 Excellent
11. 8 1 0.00391 1 8 1 0.00391 1 Excellent
12. 8 1 0.00391 1 8 1 0.00391 1 Excellent
13. 8 1 0.00391 1 8 1 0.00391 1 Excellent
14. 8 1 0.00391 1 8 1 0.00391 1 Excellent
15. 8 1 0.00391 1 8 1 0.00391 1 Excellent
16. 8 1 0.00391 1 8 1 0.00391 1 Excellent
17. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
18. 8 1 0.00391 1 8 1 0.00391 1 Excellent
19. 8 1 0.00391 1 8 1 0.00391 1 Excellent
20. 8 1 0.00391 1 8 1 0.00391 1 Excellent
21. 7 0.88 0.03125 0.88 7 0.88 0.03125 0.88 Excellent
22. 8 1 0.00391 1 8 1 0.00391 1 Excellent
23. 8 1 0.00391 1 8 1 0.00391 1 Excellent
24. 8 1 0.00391 1 7 0.88 0.03125 0.88 Excellent
25. 8 1 0.00391 1 8 1 0.00391 1 Excellent

Intention
1. 8 1 0.00391 1 8 1 0.00391 1 Excellent
2. 8 1 0.00391 1 8 1 0.00391 1 Excellent
3. 8 1 0.00391 1 8 1 0.00391 1 Excellent
4. 8 1 0.00391 1 8 1 0.00391 1 Excellent
5. 8 1 0.00391 1 8 1 0.00391 1 Excellent
6. 8 1 0.00391 1 8 1 0.00391 1 Excellent
7. 8 1 0.00391 1 8 1 0.00391 1 Excellent
8. 8 1 0.00391 1 8 1 0.00391 1 Excellent
9. 8 1 0.00391 1 8 1 0.00391 1 Excellent
10. 8 1 0.00391 1 8 1 0.00391 1 Excellent

*I‑CVI: Item‑Content validity index, **Pc: Probability of change agreement

healthy food every day.” In the behavioral control com-
ponent items, the panelists also suggested that the term 
“healthy food” in the statement, “The school canteen pro-
vides healthy food,” was more specified by including some 
examples of the referred healthy food, such as vegetables 
and fruits. Thus, this statement was then split into “The 

school canteen provides vegetables” and “The school pro-
vides fruits.” By this change, the behavioral control compo-
nent items became 26 statement items.
The respondents in the face validity process were two ado-
lescent boys and eight adolescent girls. They had moth-
ers aged 37–54 years with the educational background of 
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elementary of one person, high school of three people, and 
higher education of six people.
According to the respondents, five statements were con-
sidered not simple and difficult to understand, comprising 
two items of attitude, two items of behavioral control, and 
one item of intention, so these statements needed revision. 
For instance, the change occurred to the statement, “It is 
important for me to eat what makes me feel full,” into “It 
is important for me to eat filling food.” The statement “I 
find it difficult to concentrate on studying although I eat 
healthy food” was also confusing and not simply for the 
respondents, so that it was changed into “Eating healthy 
food makes it easier for me to concentrate on studying.” 
The revision of the statement items of attitude, behavioral 
control, and intention components is presented in Table 3. 
Eventually, the total item of each indicator after the face 
validity was 26 items for the attitudes, 28 for subjective 
norms, 25 for behavioral control, and ten for intentions.
The valid items in the face validity process were tested on 
a total of 30 adolescents, consisting of 13 male adolescents 
and 17 female adolescents whose mothers are entrepreneurs 
(26.7%), housewives (33.3%), honorary workers (16.7%), 
private employees (6.7%), custodians (3.3%), and State-
Owned Enterprises employees/civil servants (13.3%). 
Moreover, the mothers’ educational attainments were also 
taken into account, namely, diploma III graduates/bache-
lor (40%), Senior High School (40%), Junior High School 
(10%), and Elementary School (10%).
The item analysis further indicated that there were valid 
items, consisting 14 items of attitudes, 12 items of sub-
jective norms, 17 items of behavioral control, and eight 
items of intentions. These valid items were then tested for 
their reliability and produced Cronbach’s Alpha scores of 
0.73, 0.75, 0.84, and 0.82, respectively, for each compo-
nent (Table 4). There are then five items to be eliminated to 
increase the questionnaire’s reliability.

DISCUSSION
Content validity aims to decide whether the instrument 
developed can assess the content components of the phe-
nomenon to be measured (30). It is crucial to create an 
instrument since the instrument needs to correlate the con-
cept and indicators to be measured (29). The TPB question-
naire in this present study was thus expected to measure the 

specific theme on each TPB component on the balanced 
dietary behavior of adolescents in a post-disaster area.
The statement items in the questionnaire were the mod-
ified version of the questionnaire that was developed for 
native American adolescents (24). Different adolescents’ 
characteristics and different cultural backgrounds required 
certain statements to be adjusted to local customs. Specific 
statements regarding the disaster on eating behavior were 
not included in the questionnaire, given that this research 
was conducted 2 years after the earthquake, tsunami, and 
liquefaction disasters in 2018. However, some statements 
about healthy food availability at home, such as, “I do not 
eat healthy food because it is not available at my house,” 
could depict the food condition in the house and environ-
ment. Food insecurity in the household that influenced 
adolescents’ dietary behavior was argued as one significant 
impact, although disasters had ended, especially during the 
rehabilitation and construction phases (9).
Content validity can be conducted qualitatively and quan-
titatively (31). Qualitative content validity is an approach 
that is widely employed despite its subjectivity (32). Expert 
panelists conducted the qualitative content validity of this 
present study by providing general comments and the indi-
cators’ relevance with the TPB concept of the actual bal-
anced dietary behavior to be measured.
Meanwhile, quantitative content validity is developed as 
needed to determine the content validity that can be quanti-
fied, and it is considered the more objective approach (29). 
CVI is the method that is often utilized in quantitative con-
tent validity (21,33). The recommended minimum score 
of I-CVI is not less than 0.78 if the number of panelists 
is six or more (34). There were three statement items in 
the TPB questionnaire that had I-CVI that needed to be 
eliminated with the number below 0.78 with the kappa 
statistics scores 0.72. The kappa statistics score of 0.72 was 
still interpreted to have good content validity (35). Thus, 
the item decided to remain in the instrument. Although 
CVI is often employed in the content validity process, each 
panelist’s coincidental agreement in the assessment process 
is very likely in the CVI calculation (29). It is suggested to 
assess multi-rater kappa statistics to eliminate the possibil-
ity of an increase in value due to this agreement.
Face validity is performed so that the respondents can easily 
accept the developed instrument. The sentence complexity 

TABLE 3. The revision of statement items of attitude, behavioral control, and intention components
No. Statements Identification of Comprehension 

Easiness and Language Simplicity
Statement Revision

Attitude
12 It is important for me to eat what makes me feel full. The statement is not easy to 

understand.
It is important for me to eat filling food.

19 I find it difficult to concentrate on studying although I 
eat healthy food.

The statement is not simple and not 
easy to understand. 

Eating healthy food makes it easier for me to 
concentrate on studying.

Behavioral control
21 I want to eat healthy food every day but don’t want to 

give up on my favorite food.
The statement is not simple. I want to eat healthy food every day but don’t 

want to stop eating my favorite food.
22 My school canteen provides fruits and vegetables. The statement for fruits and 

vegetables should be separated.
• My school canteen provides vegetables.
• My school canteen provides fruits.

Intention
5 I plan to eat legumes such as tempeh, tofu, or beans 

starting next week.
The statement is confusing; the word 
“every day” should be added.

I plan to eat legumes such as tempeh, tofu, or 
beans every day starting next week.
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TABLE 4. Item analysis and Cronbach’s Alpha value on attitude, behavioral control, and intention components
Item r‑item Significance

(two‑tailed)
Cronbach’s Alpha Cronbach’s Alpha if item is eliminated Reliability

Attitude
1 0.363 0.04 0.73 0.73 Reliable
2 0.414 0.02 0.73 0.72 Reliable
3 0.195 0.30 ‑ ‑ ‑
4 0.399 0.03 0.73 0.72 Reliable
5 0.217 0.25 ‑ ‑ ‑
6 0.453 0.01 0.73 ‑ ‑
7 0.551 0.00 0.73 0.74 Reliability increased if item is deleted
8 0.223 0.24 ‑ ‑ ‑
9 0.541 0.00 0.73 0.71 Reliable
10 0.162 0.39 ‑ ‑ ‑
11 0.390 0.03 0.73 0.69 Reliable
12 0.300 0.11 0.73 0.73 Reliable
13 0.643 0.00 0.73 0.68 Reliable
14 0.137 0.47 ‑ ‑ ‑
15 0.442 0.01 0.73 0.72 Reliable
16 0.416 0.02 0.73 0.72 Reliable
17 0.466 0.01 0.73 0.70 Reliable
18 ‑0.001 0.99 ‑ ‑ ‑
19 0.028 0.88 ‑ ‑ ‑
20 0.269 0.15 ‑ ‑ ‑
21 0.410 0.02 0.73 0.72 Reliable
22 0.330 0.08 ‑ ‑ ‑
23 0.262 0.16 ‑ ‑ ‑
24 0.352 0.06 ‑ ‑ ‑
25 0.407 0.03 0.73 0.73 Reliable
26 0.432 0.02 0.73 0.74 Reliability increased if item is deleted
Subjective norm
1. 0.319 0.09 ‑
2. 0.406 0.03 0.75 0.76 Reliability increased if item is deleted
3. 0.231 0.22 ‑ ‑ ‑
4. 0.264 0.16 ‑ ‑ ‑
5. 0.144 0.45 ‑ ‑ ‑
6. 0.338 0.07 ‑ ‑ ‑
7. 0.467 0.01 0.75 0.74 Reliable
8. 0.286 0.13 ‑ ‑ ‑
9. 0.035 0.86 ‑ ‑ ‑
10. 0.294 0.11 ‑ ‑ ‑
11. 0.277 0.14 ‑ ‑ ‑
12. ‑0.137 0.47 ‑ ‑ ‑
13. 0.450 0.01 0.75 0.73 Reliable
14. 0.343 0.06 ‑ ‑ ‑
15. 0.096 0.62 ‑ ‑ ‑
16. 0.012 0.95 ‑ ‑ ‑
17. 0.419 0.02 0.75 0.74 Reliable
18. 0.468 0.01 0.75 0.74 Reliable
19. 0.138 0.47 ‑ ‑ ‑
20. 0.419 0.02 0.75 0.71 Reliable
21. 0.410 0.02 0.75 0.71 Reliable
22. 0.286 0.13 ‑ ‑ ‑
23. 0.428 0.02 0.75 0.74 Reliable
24. 0.513 0.00 0.75 0.74 Reliable
25. 0.641 0.00 0.75 0.69 Reliable
26. 0.644 0.00 0.75 0.71 Reliable
27. 0.373 0.04 0.75 0.74 ‑
28. 0.304 0.10 ‑ ‑ ‑

(Contd...)
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TABLE 4. (Continued)
Item r‑item Significance

(two‑tailed)
Cronbach’s Alpha Cronbach’s Alpha if item is eliminated Reliability

Behavioral control
1. 0.455 0.01 0.84 0.84 Reliable
2. 0.291 0.12 ‑ ‑ ‑
3. 0.551 0.00 0.84 0.84 Reliable
4. 0.564 0.00 0.84 0.84 Reliable
5. 0.442 0.02 0.84 0.84 Reliable
6. 0.331 0.07 ‑ ‑ ‑
7. 0.367 0.05 0.84 0.85 Reliability increased if item is deleted
8. 0.336 0.07 ‑ ‑ ‑
9. 0.256 0.17 ‑ ‑ ‑
10. 0.453 0.01 0.84 0.84 Reliable
11. 0.477 0.01 0.84 0.84 Reliable
12. 0.216 0.25 ‑ ‑ ‑
13. 0.346 0.06 ‑ ‑ ‑
14. 0.339 0.07 ‑ ‑ ‑
15. 0.523 0.00 0.84 0.83 Reliable
16. 0.711 0.00 0.84 0.82 Reliable
17. 0.441 0.02 0.84 0.84 Reliable
18. 0.480 0.01 0.84 0.83 Reliable
19. 0.679 0.00 0.84 0.82 Reliable
20. 0.492 0.01 0.84 0.83 Reliable
21. 0.421 0.02 0.84 0.84 Reliable
22. 0.426 0.02 0.84 0.84 Reliable
23. 0.183 0.33 ‑ ‑ ‑
24. 0.475 0.01 0.84 0.84 Reliable
25. 0.398 0.03 0.84 0.84 Reliable
26. 0.248 0.19 ‑ ‑ ‑
Intention
1. 0.912 0.00 0.82 0.75 Reliable
2. 0.718 0.00 0.82 0.78 Reliable
3. 0.458 0.00 0.82 0.82 Reliable
4. 0.470 0.00 0.82 0.81 Reliable
5. 0.316 0,09 ‑ ‑ ‑
6. 0.691 0.00 0.82 0.80 Reliable
7. 0.462 0,01 0.82 0.84 Reliability increased if item is deleted
8. 0.675 0.00 0.82 0.80 Reliable
9. 0.346 0.06 ‑ ‑ ‑
10. 0.651 0.00 0.82 0.82 Reliable

and easiness are vital parts mainly for the target respondent 
where a phenomenon wants to be discovered (36). The ado-
lescents involved in the face validity process aged between 
15 and 17 years old, middle-aged teenagers, which could be 
assumed that they could think abstractly and understand 
the long-term implications and consequences of the activi-
ties carried out (37). In the process, five statements still had 
a complex structure in terms of clarity and formulation, 
according to the respondents. These statements were then 
revised according to the comments given.
The item analysis revealed that each item could measure 
what it wanted to be measured based on the expected con-
cepts. In the TPB questionnaire test, it was found that the 
total of 52 items and the Cronbach’s Alpha score ranged 
between 0.73 and 0.85. In other words, the reliability of the 
TPB questionnaire in this study was good; it even obtained 
a higher score than the previous questionnaire (24). 
Therefore, a reliable questionnaire was used to measure the 
components of subjective norms, behavioral control, and 

intentions as the dietary behavior shaper of adolescents in 
a post-disaster area.
The TPB questionnaire has been developed to measure 
nutritional behavior in adolescents (17,24,38-41). Some 
TPB questionnaires were developed for disadvantaged 
groups such as low social level or special groups such as 
native population (24,39). The validity of this question-
naire is almost as good as the previous questionnaire which 
was developed in the low socioeconomic status group 
with Cronbach’s Alpha values of 0.7–0.8 on the item’s 
value. Compared to the questionnaire developed in Native 
American group, Cronbach’s Alpha score on this question-
naire was higher for the attitude and subjective norm com-
ponents with a score of more than 0.7 (24).
Eventually, this present study provided an overview of valid-
ity and reliability processes on the TPB instrument on the 
balanced dietary behavior of adolescents in a post-disaster 
area. This study implies that a valid and reliable question-
naire can be used to direct behavior change interventions in 
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TABLE 4. Item analysis and Cronbach’s Alpha value on attitude, behavioral control, and intention components
Item r‑item Significance

(two‑tailed)
Cronbach’s Alpha Cronbach’s Alpha if 

item is eliminated
Reliability

Attitude
1 0.363 0.04 0.73 0.73 Reliable
2 0.414 0.02 0.73 0.72 Reliable
3 0.195 0.30 ‑ ‑ ‑
4 0.399 0.03 0.73 0.72 Reliable
5 0.217 0.25 ‑ ‑ ‑
6 0.453 0.01 0.73 ‑ ‑
7 0.551 0.00 0.73 0.74 Reliability increased if 

item is deleted
8 0.223 0.24 ‑ ‑ ‑
9 0.541 0.00 0.73 0.71 Reliable
10 0.162 0.39 ‑ ‑ ‑
11 0.390 0.03 0.73 0.69 Reliable
12 0.300 0.11 0.73 0.73 Reliable
13 0.643 0.00 0.73 0.68 Reliable
14 0.137 0.47 ‑ ‑ ‑
15 0.442 0.01 0.73 0.72 Reliable
16 0.416 0.02 0.73 0.72 Reliable
17 0.466 0.01 0.73 0.70 Reliable
18 ‑0.001 0.99 ‑ ‑ ‑
19 0.028 0.88 ‑ ‑ ‑
20 0.269 0.15 ‑ ‑ ‑
21 0.410 0.02 0.73 0.72 Reliable
22 0.330 0.08 ‑ ‑ ‑
23 0.262 0.16 ‑ ‑ ‑
24 0.352 0.06 ‑ ‑ ‑
25 0.407 0.03 0.73 0.73 Reliable
26 0.432 0.02 0.73 0.74 Reliability increased if 

item is deleted
Subjective norm

1. 0.319 0.09 ‑
2. 0.406 0.03 0.75 0.76 Reliability increased if 

item is deleted
3. 0.231 0.22 ‑ ‑ ‑
4. 0.264 0.16 ‑ ‑ ‑
5. 0.144 0.45 ‑ ‑ ‑
6. 0.338 0.07 ‑ ‑ ‑
7. 0.467 0.01 0.75 0.74 Reliable
8. 0.286 0.13 ‑ ‑ ‑
9. 0.035 0.86 ‑ ‑ ‑
10. 0.294 0.11 ‑ ‑ ‑
11. 0.277 0.14 ‑ ‑ ‑
12. ‑0.137 0.47 ‑ ‑ ‑
13. 0.450 0.01 0.75 0.73 Reliable
14. 0.343 0.06 ‑ ‑ ‑
15. 0.096 0.62 ‑ ‑ ‑
16. 0.012 0.95 ‑ ‑ ‑
17. 0.419 0.02 0.75 0.74 Reliable
18. 0.468 0.01 0.75 0.74 Reliable
19. 0.138 0.47 ‑ ‑ ‑
20. 0.419 0.02 0.75 0.71 Reliable
21. 0.410 0.02 0.75 0.71 Reliable
22. 0.286 0.13 ‑ ‑ ‑
23. 0.428 0.02 0.75 0.74 Reliable
24. 0.513 0.00 0.75 0.74 Reliable
25. 0.641 0.00 0.75 0.69 Reliable
26. 0.644 0.00 0.75 0.71 Reliable

(Contd...)
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TABLE 4. (Continued)
Item r‑item Significance

(two‑tailed)
Cronbach’s Alpha Cronbach’s Alpha if 

item is eliminated
Reliability

27. 0.373 0.04 0.75 0.74 ‑
28. 0.304 0.10 ‑ ‑ ‑

Behavioral control
1. 0.455 0.01 0.84 0.84 Reliable
2. 0.291 0.12 ‑ ‑ ‑
3. 0.551 0.00 0.84 0.84 Reliable
4. 0.564 0.00 0.84 0.84 Reliable
5. 0.442 0.02 0.84 0.84 Reliable
6. 0.331 0.07 ‑ ‑ ‑
7. 0.367 0.05 0.84 0.85 Reliability increased if 

item is deleted
8. 0.336 0.07 ‑ ‑ ‑
9. 0.256 0.17 ‑ ‑ ‑
10. 0.453 0.01 0.84 0.84 Reliable
11. 0.477 0.01 0.84 0.84 Reliable
12. 0.216 0.25 ‑ ‑ ‑
13. 0.346 0.06 ‑ ‑ ‑
14. 0.339 0.07 ‑ ‑ ‑
15. 0.523 0.00 0.84 0.83 Reliable
16. 0.711 0.00 0.84 0.82 Reliable
17. 0.441 0.02 0.84 0.84 Reliable
18. 0.480 0.01 0.84 0.83 Reliable
19. 0.679 0.00 0.84 0.82 Reliable
20. 0.492 0.01 0.84 0.83 Reliable
21. 0.421 0.02 0.84 0.84 Reliable
22. 0.426 0.02 0.84 0.84 Reliable
23. 0.183 0.33 ‑ ‑ ‑
24. 0.475 0.01 0.84 0.84 Reliable
25. 0.398 0.03 0.84 0.84 Reliable
26. 0.248 0.19 ‑ ‑ ‑

Intention
1. 0.912 0.00 0.82 0.75 Reliable
2. 0.718 0.00 0.82 0.78 Reliable
3. 0.458 0.00 0.82 0.82 Reliable
4. 0.470 0.00 0.82 0.81 Reliable
5. 0.316 0,09 ‑ ‑ ‑
6. 0.691 0.00 0.82 0.80 Reliable
7. 0.462 0,01 0.82 0.84 Reliability increased if 

item is deleted
8. 0.675 0.00 0.82 0.80 Reliable
9. 0.346 0.06 ‑ ‑ ‑
10. 0.651 0.00 0.82 0.82 Reliable

post-disaster areas, so that intervention programs are able to 
change behavior based on the assessed behavioral mediator 
pathway.
This study involved samples that can carry out con-
tent validity, face validity, and reliability; yet, it was not 
enough to carry out construct validity. The COVID-19 
pandemic, however, affected the face-to-face validation 
process. It was challenging to perform a validation pro-
cess that involved a bigger-scale sample. Even though the 
questionnaire was addressed to the adolescents living in a 
post-disaster area, the disaster-related contents could not 
be further and deeper elaborated, given that this study 
was conducted 2  years after the disaster. This validation 
process could provide a big picture that the questionnaire 

was valid and reliable to measure the behavior change 
of adolescents related to balanced dietary behavior in a 
post-disaster area, especially during the rehabilitation and 
construction periods.

CONCLUSION
The TPB questionnaire on the balanced dietary behav-
ior of adolescents in a post-disaster area presented in this 
study retained good content validity and reliability. The 
final version of the questionnaire was determined based on 
the panelists’ assessments on the content validity process, 
the findings of the face validity process, and the results 
of the reliability assessment. Furthermore, the question-
naire could be used to assess adolescents’ dietary behavior 
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in other post-disaster areas by undergoing a psychometric 
validity process on a more significant sample.
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