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Abstract

Background: Polyphenol intake is associated with reduced cardiometabolic risk factors such as dyslipidemia, hyperglycemia, and obesity.
Pigmented rice varieties such as red, purple, and black rice contain polyphenols; however, are not commonly consumed. Apart from price and
sensory properties, awareness of its availability, perception of health benefits, and intent to purchase may influence consumer preference and
consumption. Objective: This study aimed to develop and validate a short questionnaire designed to determine awareness of the availability,
perception of health benefits, and intent to purchase pigmented rice. Methodology: The study included three phases: (1) tool development, (2)
expert validation, and (3) reliability testing. Questions were initially evaluated for clarity and relevance by two Nutritionist-Dietitians and then by
seven lay individuals through a focus group discussion. Following the revision, seven food and nutrition experts evaluated the face and content
validity of the questionnaire. Validity was assessed via computation of Item and scale content validity indices and kappa statistics. The validated
tool was then tested for internal consistency and parallel form reliability of English and Filipino versions among lay individuals (n=31) and then
evaluated for reliability based on Cronbach’s alpha and Intraclass correlation coefficients. Results: The questionnaire was found to have an
acceptable face (I-CVI: 1.00; S-CVI/UA: 1.00; K=1.00) and content validity (I-CVI: 0.86-1.00; S-CVI/UA: 0.96-1.00; K= 0.85-1.00) and reliability (a=
0.96-1.00). Conclusion: The developed questionnaire is a valid and reliable tool for assessing awareness of the availability, perception of health
benefits, and intent to purchase pigmented rice.
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INTRODUCTION

Cardiometabolic risk factors such as anthocyanins, phenolic acids, and
dyslipidemia,! hyperglycemia,2 and obesity3 have proanthocyanidins.4 Several animal!5-19 and
been associated with increased risk for human?8102021 studies have demonstrated the
cardiovascular diseases (CVDs). Incorporation of potential benefits of pigmented rice
polyphenols in the diet is shown to reduce low- consumption, and these have recently been
density lipoprotein (LDL),*> glucose,-8 and summarized in a systematic review of
obesity,?-1! thereby reducing the risk for CVDs. randomized controlled trials.22 [t is therefore
Polyphenol intake is mainly contributed by the postulated that pigmented rice may provide
consumption of fruits, vegetables, and non- added therapeutic value in preventing and
alcoholic beverages such as tea and coffee.12 managing CVDs. However, compared to white
Additionally, pigmented rice, such as those with rice, pigmented rice varieties are rarely

red, purple, or black colors, may increase consumed.

polyphenol intake.13 Pigmented rice contains
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Factors such as price,23 sensory properties,
availability and accessibility, and
health/nutrition information24 influence food
choices and consumption. As such, these factors
also influence rice preference and
consumption.z5-27? While some studies have
examined factors influencing the consumption
and purchasing behavior of pigmented rice, their
focus has primarily been on profiling consumer
sociodemographic characteristics and
preferences for rice attributes (e.g., texture,
aroma, and nutrient content).2527-29 However, to
the best of our knowledge, no studies have
explored consumers’ awareness of its
availability, perception of its health benefits, and
intent to purchase pigmented rice. Additionally,
among the existing studies investigating factors
influencing the consumption and purchasing of
pigmented rice, none have discussed the
development and validation process of
questionnaires used. Consequently, there is a
lack of validated questionnaires available to
investigate these factors. This study aims to fill
this gap by developing and validating a short
questionnaire to assess awareness of the
availability, perception of health benefits, and
intent to purchase pigmented rice. The
questionnaire will be an important tool in
assessing consumers’ perception of pigmented
rice.

METHODS

Study Design. The study follows a classical test
theory design as it measures the validity and
reliability of the questionnaire based on the
assumption that a participants’ answer reflects
what the questionnaire is intended to measure
and their true answers. Over repeated
administrations of parallel forms under
standardized conditions, it accounts for random
error, computed using correlation
coefficients.3031 This study was conducted in
three phases following the processes outlined by
Tsang, Royse & Terkawi,32 which inlcude
development, content validation and reliability
testing, as shown in Figure 1 and discussed in
detail in the subsequent sections.

Ethics. The study was given ethical approval by
the University of Santo Tomas Graduate School
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Review Ethics Committee (Protocol number:
GS2023-003).

Participants. The initial development and
revision of the questionnaire were conducted in
English by three researchers (D.S.M-S., E.H.A,
and E.V.M) with a background in food science or
nutrition. The validation component was
completed by a panel of seven professionals with
a minimum of two years of professional
experience in the fields of food science or
nutrition, as recommended by Yusoff33 (Table 1).
Prior to reliability testing, the questionnaire was
initially translated into Filipino by the authors
and then evaluated by two professional
translators and one content expert at the Sentro
sa Salin of the University of Santo Tomas.
Participants involved in the reliability testing
were non-pigmented rice consumers aged 20-59
years who were currently healthy (without
illnesses such as colds and food allergies), while
pregnant or lactating females and those taking
medications that may affect senses were
excluded (Figure 1).

Tool development

1. Reviewof related literature
2. Formulation of questions based on study objectives
Awareness of availabllity
Perception of health benefits
= Intent to purchase
3. Preliminary evaluation
= RNDs (n= 2)- Self-administered questionnaire
* Lay (n=7)- Focus group discussion
4. Revisionof questionnaire

-

Validation

1. Recruit professionals for validation [n=7, food science or
nutrition professionals with 22 years experience)

2. Validation (self-administered questionnaire)
3. Data analysis:

I-CVlscore: >0.78
$-CVI/UA score: >0.8;

=  Kappa: >0.60

Reliability Testing

1. Recruit participants for reliability testing (n=40)
= 20-59 yearsold,
Non-pigmented rice consumers
Exclusion: pregnant, lactating, with colds, and/or allergies,
and with critical iliness and/or taking medications that
may affect senses.
2. Internal Consistency
Parallel Form Reliability (English and Filipino versions)
4. Data Analysis:
= Cronbach alpha: >0.70
* Intraclass correlation coefficient: > 0.21 to 0.40 (fair)

w

Figure 1. Summary of the Process of Questionnaire
Development

Setting. The validation of the questionnaire was
conducted via electronic correspondence as
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participants were from different institutions. The
reliability testing was conducted on campus at
the University of Santo Tomas, where the
questionnaires were self-administered.

Data Gathering Procedure. This study
consisted of three phases: development,
validation, and reliability testing of a
questionnaire. The questionnaire was
formulated to assess awareness of availability,
perception of health benefits, and intent to
purchase pigmented rice. Subsequently, the
questions were evaluated by a panel of food
science and nutrition professionals and then
tested for reliability in a group that did not
consume pigmented rice.

Phase 1: Questionnaire Development.
Questions were formulated by the researchers
based on the study objectives (see Figure 1) and
a review of literature related to factors affecting
rice preference and consumption. The options
for the perception of the health benefits of
pigmented rice were based on the results of a
previously conducted systematic review which
evaluated the effects of pigmented rice
consumption on CVD risk factors?z and a study
by Wuryandani et al.25 on consumers’
perspective on pigmented rice. The initial
questionnaire was reviewed and revised by two
registered nutritionist-dietitians (D.S.M-S and
E.V.M.). Additionally, a small focus group
discussion involving seven lay individuals was
conducted to evaluate the feasibility of the
questionnaire. Revisions were undertaken based
on the results of the pilot testing.

Phase 2: Validation. The questionnaire was
evaluated for face and content validity. Face
validity refers to the capacity of the instrument
to be understood by the target participants and
whether it represents what it is supposed to
assess by its face value.3234 Content validity
represents whether the items in the instrument
are relevant to the construct it is supposed to
assess.323435 The validation tool comprised six
questions that aimed to evaluate formatting,
presentation, clarity of instructions and items,
and relevance of each item using a five-point
Likert scale (1-strongly disagree, 2-disagree, 3-
neither agree nor disagree, 4-agree, 5-strongly
agree) based on the guidelines by Yusoff.33 In
addition, panelists were also asked to write any
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comments or suggestions that could further
improve the questionnaire.

Phase 3: Reliability. Reliability was evaluated
following the revision of the questionnaire based
on the results of the validation phase. Reliability
refers to the ability to get consistent results.35 In
this study, we looked into the internal
consistency and parallel forms reliability by
having participants complete two versions of the
questionnaire, one in English and one in Filipino.
The questionnaire was translated into the
Filipino language since not all participants
involved in sensory evaluation may understand
English, which may affect the accuracy of the
data. The translation was evaluated by
professional translators for concept,
terminology, style, and grammar. Revisions were
made as required. The two versions were
administered in randomized order one week
apart to avoid memory recall.35

Data Analysis. Expert validation results are
presented as means and standard deviation, and
agreements in counts. Agreement was noted if
the panel selected “agree” (score of 4) or
“strongly agree” (score of 5) for an item. Item-
level content validity index (I-CVI) was
calculated as the number of experts who agreed
divided by the total number of experts (n=7).3335
The scale-level content validity index based on
the universal agreement method (S-CVI/UA) was
calculated as the sum of [-CVI divided by the
total number of items (n=8). An I-CVI score of
>(.78 is considered valid,333536 and an S-CVI/UA
of >0.8 is deemed to have excellent content
validity.36 In addition to CVI, kappa (k) statistics
were calculated to provide the degree of
agreement beyond chance; values between 0.60
to 0.74 are considered good, and values >0.74
are considered excellent.3¢ Cronbach’s coefficient
alpha (a) was used to evaluate whether the
questionnaire items measure the same construct
or are redundant. A value of >0.70 is considered
to have good reliability.37:38 Intraclass correlation
coefficient (ICC) was used to assess the
reliability of the English and Filipino versions of
the questionnaire. An ICC value of 0.21 to 0.40 is
considered to have fair agreement, 0.41 to 0.60
have moderate agreement, and 0.61 to 0.80 have
substantial agreement.
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Initial version (7 questions):
»  Awareness of availability: 2
= Perception of health benefits: 2
= Intent to purchase: 3

Preliminary Evaluation

separated

» Follow-up guestion in item #2 was

* Re-arranged order of questions

» Revised questions for clarity

»  Added high in antioxidants as one of the
options for perceived health benefits

A 4

Second version ( 8 questions)
=  Awareness of availability: 3 questions
= Infent fo purchase: 3 questions
=  Perception of health benefits: 2
questions

A4
Validation by Experts (n=7)
= Alleight questions have acceptable
content validity index

v
Reliability Testing
(Internal Consistency & Parallel Forms)

| Enrolled (n=42) |

| English version (n=27) | | Filipino wersion (n=15) |
English version (n=11) Filipino wersion (n=22)
Lost to follow-up Lost to follow-up
(n=4, questionnaire (n=5, questionnaire
not returned) not returned

Analyzed (n=31)

Excluded from analysis (n=2,
inaccurate response)

Figure 2. Process flow of item development, validation, and reliability testing

Table 1. Profile of Panel of Professionals

Panell of Profession Years.m Field of Practice Highest Degree Attainment
Professionals practice

1 Nutritionist-Dietitian 7 Academe Master in Health Professions Education

2 Nutritionist-Dietitian 5 Academe Master of Public Health

3 Food Technologist 13 Academe Master of Science in Food Science

Food Research and
Development

4 Nutritionist-Dietitian 23 Clinical /Hospital Master of Science in Clinical Nutrition
Dietetics

5 Nutritionist-Dietitian 4 Food and Nutrition BS Nutrition and Dietetics
Research

6 Nutritionist-Dietitian 32 Rice Research Ph.D. in Plant and Analytical Biosciences

7 Food Technologist 12 Academe Master of Science Major in Food Science

Food Industry Consultant

22
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Table 2. Content Validity Results

English Version Filipino Version
Mean
. Expert . N Expert )
Item Meszgl - Agreil‘l;ent ClVl Pc K Sl:;:gg;d Agreir;lent CIVI Pc K
(n=7) Deviation (n=7)
1.  Questionnaire format 4.71% 7]7 1.00 0.01 1.00 4.71+ 7]7 1.00 0.01 1.00
0.49 0.49
2.  Logical presentation of 471+ 7/7 1.00 0.01 1.00 4.71+ 7/7 1.00 0.01 1.00
questions 0.49 0.49
3. Clarity of instructions 4.86+ 7/7 1.00 0.01 1.00 4.86+ 7/7 1.00 0.01 1.00
0.38 0.38
S-CVI/UA: 1.00 S-CVI/UA: 1.00
4.  Clarity of questions
4.1 Q1 Awareness of the 4.57+0.53 7/7 1.00 0.01 1.00 4.57+0.53 7/7 1.00 0.01 1.00
availability of pigmented rice in
the market
4.2 Q2 Type of pigmented rice in 4.57+0.53 7]7 1.00 0.01 1.00 4.57+0.53 7]7 1.00 0.01 1.00
the market
4.3 Q3 Where is pigmented rice 4.57+0.79 6/7 0.86 0.05 0.85 4.57+0.79 6/7 0.86 0.05 0.85
sold
4.4 Q4 Cost of pigmented rice 4.43+0.53 7/7 1.00 0.01 1.00 4.14+0.69 6/7 0.86 0.05 0.85
4.5 Q5 Intent to purchase 4.57+0.53 7/7 1.00 0.01 1.00 4.29+0.49 7/7 1.00 0.01 1.00
pigmented rice
4.6 Q6 Willingness to consume 4.71+£0.49 7/7 1.00 0.01 1.00 4.57+0.53 7/7 1.00 0.01 1.00
pigmented rice
4.7 Q7 Perception on whether 4.86+0.38 7/7 1.00 0.01 1.00 4.57+0.53 7/7 1.00 0.01 1.00
pigmented rice has health
benefits
4.8 Q8 Perception on what are 4.86+0.38 7/7 1.00 0.01 1.00 4.71+0.49 7/7 1.00 0.01 1.00
the health benefits of pigmented
rice
S-CVI/UA: 0.98 S-CVI/UA: 0.96
5. Relevance of questions
5.1 Q1 Awareness of the 4.86+0.38 7/7 1.00 0.01 1.00 4.86%0.38 7/7 1.00 0.01 1.00
availability of pigmented rice in
the market
5.2 Q2 Type of pigmented ricein ~ 4.86+0.38 7/7 1.00 0.01 1.00 4.86x0.38 7/7 1.00 0.01 1.00
the market
5.3 Q3 Where is pigmented rice 4.86+0.38 7/7 1.00 0.01 1.00 4.86x0.38 7/7 1.00 0.01 1.00
sold
5.4 Q4 Cost of pigmented rice 4.86+0.38 7/7 1.00 0.01 1.00 4.86x0.38 7/7 1.00 0.01 1.00
5.5 Q5 Intent to purchase 4.86+0.38 7/7 1.00 0.01 1.00 4.86x0.38 7/7 1.00 0.01 1.00
pigmented rice
5.6 Q6 Willingness to consume 4.86+0.38 7/7 1.00 0.01 1.00 4.86x0.38 7/7 1.00 0.01 1.00
pigmented rice
5.7 Q7 Perception on whether 4.86+0.38 7/7 1.00 0.01 1.00 4.86x0.38 7/7 1.00 0.01 1.00
pigmented rice has health
benefits
5.8 Q8 Perception on what are 4.86+0.38 7/7 1.00 0.01 1.00 4.86+0.38 7/7 1.00 0.01 1.00
the health benefits of pigmented
rice
S-CVI/UA: 1.00 S-CVI/UA: 1.00

Note: I-CVI: Item-level content validity index, K: Modified kappa, Mean +SD: mean rating #* standard deviation, Pc: probability of a chance occurrence,
S-CVI/UA: Scale-level content validity index based on the universal agreement method. Note: kappa values in bold are considered acceptable/excellent

Table 3. Internal Consistency and Parallel Forms Reliability Results

English (n=31) Filipino (n=31) Parallel Forms
Response Alpha Response Alpha ICC
Q1. Awareness of the availability of pigmented rice
Yes 29 1.00 30 1.00 0.66
No 2 1
Q2. Type of pigmented rice in the market
Red 25 1.00 24 1.00 0.52
Purple 8 1.00 9 1.00 0.44
Black 23 1.00 23 1.00 0.50
Q3. Where is pigmented rice sold
Palengke (Local Market) 10 1.00 15 1.00 0.57
Grocery 27 1.00 26 1.00 0.87
Online shopping (Shopee/Lazada) 15 1.00 17 1.00 0.62
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Social Media platforms (FB Marketplace, FB  page,

6 1.00 7 1.00 0.52
Instagram)
Food Establishment (Restaurants, Cafeteria, etc) 13 1.00 9 1.00 0.46
Q4. What do you think of the cost of red, purple, or black
pigmented rice?
Affordable 4 1.00 6 1.00 0.78
Expensive 26 1.00 23 1.00 0.73
[ have no idea 1 1.00 2 1.00 0.66
Q5. Rate your intent to buy red, purple, or black pigmented
rice based on the scale provided:
1 Definitely will not buy
2 Probably will not buy 3.26 1.00 3.0 1.00 0.72
3 Might or might not buy
4 Probably will buy
5 Definitely will buy
Q6. Are you willing to replace your usual intake of white rice
with red, purple, or black pigmented rice?
Yes 14 1.00 13 1.00 0.54
No 11 1.00 10 1.00 0.69
Undecided 7 1.00 8 1.00 0.21
Q7. Do you think red, purple, or black pigmented rice has
health benefit/s?
Yes 30 1.00 31 1.00 1.00
No 1 0
Q8. What do you think are the health benefit/s of red, purple,
or black pigmented rice?
Helps lower glucose levels 25 1.00 24 1.00 0.32
Helps lower cholesterol levels 17 1.00 20 1.00 0.55
Helps in weight loss 19 1.00 20 1.00 0.52
High in fiber 24 1.00 21 1.00 0.61
High in vitamins and minerals 15 1.00 19 1.00 0.50
High in antioxidants 9 1.00 13 1.00 0.75
High in polyphenols 4 1.00 4 1.00 0.71

Note: ICC= Intraclass Correlation Coefficient

RESULTS

Development. The initial questionnaire was
composed of seven questions, two questions
each on the awareness of availability and
perception of health benefits and three on intent
to purchase. The questionnaire underwent one
revision during its development phase based on
the preliminary review of two Nutritionist-
Dietitians and seven lay individuals (Figure 2).
This revision involved separating the questions
on awareness of availability and type of
pigmented rice they have seen being sold, re-
arranging the sequence of questions, and
including high in antioxidants as an option for
perceived health benefits. The second version
contained eight questions: three to determine
participants’ awareness of the availability of
pigmented rice, three for the intent to purchase,
and two for the perception of health benefits of
pigmented rice. The sequence of questions was
also re-arranged following the suggestions from
lay individuals involved in the focus group
discussion.
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Validation. Five registered nutritionist-
dietitians and two Food Technologists were
recruited to the validation panel (Table 1). All
agreed that both the English and Filipino
versions of the questionnaire were well
formatted (k=1.00), questions presented in a
logical manner (k=1.00) and with clear
instructions (k=1.00), thus have acceptable face
validity (S-CVI/UA= 1.00) (Table 2). The clarity of
each question was also determined to have
acceptable validity, with an I-CVI range of 0.86 to
1.00 and kappa value of >0.74 for both versions.
Lastly, all questions were considered relevant by
all experts (7/7), thus have acceptable validity
(I-CVI: 1.00; S-CVI/UA: 1.00; k=1.00) for both
versions of the questionnaire.

Reliability. Forty-two (n=42) participants were
enrolled for reliability testing of the
questionnaire, but only thirty-three completed
this phase of the study. During the study, six
participants failed to comply with the
submission date, and three were not available
for the second administration. Data from two
participants were excluded from the final
analysis due to inaccurate responses (Figure 2).
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Table 3 presents the results of the internal
consistency and reliability of the two versions
(English and Filipino) of the questionnaire. Both
the English and Filipino versions of the
questionnaire have acceptable internal
consistency (a= 1.00). In addition, most items
have moderate to substantial agreement except
for the undecided option in item number 6 (ICC=
0.21). Based on the low ICC, this option was
deleted from the final version of the
questionnaire.

DISCUSSION

This study aimed to develop a valid and reliable
tool to assess awareness on availability,
perception of health benefits, and intent to
purchase pigmented rice. The developed tool
was found to have acceptable validity and
reliability. Validity of a questionnaire ensures
that the tool represents the constructs it is
supposed to assess,323435 while reliability
represents internal consistency and ability to
produce the same results.35 The first set of
questions focuses on awareness of availability,
type of pigmented rice, and locations where it is
being sold. These data provide a basis for
researchers to understand if individuals are
aware that pigmented rice is available for them
to consider as an alternative to white rice. It also
determines the most typical variety of pigmented
rice consumers have seen and the location where
it is marketed. As presented by previous studies,
availability, ease of finding, and accessibility are
considered important factors by consumers in
purchasing rice.27.2839 Therefore, successful
promotion of pigmented rice consumption is
influenced by individuals’ access to it, and data
derived from these questions may provide a
platform for creating or improving marketing
campaigns. The second series of questions
focuses on perception of cost, intent to purchase
pigmented rice, and willingness to consume it as
an alternative. This study identified that in this
population of current non-consumers, price may
be a factor influencing pigmented rice
consumption. Price and cost are both denoted by
monetary value; however, the perception of cost
may vary depending on the individual’s
economic status or may be influenced by the
perceived value or quality of a product. As such,
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consumers may pay more depending on how
they perceive the quality of rice.2640 The last
series of questions determines the perceived
health benefits of pigmented rice, which is an
important factor that can influence its
consumption. Health benefits of pigmented rice
influence consumers, making them more willing
to pay a higher purchase price.2? Thus,
assessment of consumers’ perception of the
health benefits of pigmented rice may help
identify gaps in knowledge which can be used as
a basis for formulating education strategies,
potentially leading to increased consumption.
While several studies have demonstrated the
potential health benefits of pigmented rice??, it is
still not widely consumed. Apart from price,2639
awareness of availability and perception of its
health benefits may influence rice consumption.
This questionnaire will enable associations
between perceived health benefits, awareness of
availability and intention to purchase to be
evaluated, which may help promote pigmented
rice consumption.

This study has several limitations. The developed
questionnaire only assesses perceived cost,
intent to purchase and willingness to consume
pigmented rice and, therefore, cannot assess
actual consumption nor if the respondent has
tried or consumed pigmented rice before. In
addition, while it assesses the perceived health
benefits, it does not include how well these are
understood. A higher understanding of how
these benefits influence overall health may
provide greater motivation or influence food
choices. Additionally, due to questions about
perceived cost and health benefits, use of the
questionnaire may be impacted by income level
and education, respectively. Future research may
focus on assessing actual consumption, budget
allocation and a more comprehensive evaluation
of the perceived health benefits of pigmented
rice.

CONCLUSION

The developed questionnaire was found to have
acceptable validity and reliability and may be
used to determine awareness of the availability,
perception of health benefits, and intent to
purchase pigmented rice.
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