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The objective of this study was to retest a previously developed diet quality index
among the general Malaysian adult population. While the index was initially developed
to assess the diet quality of Malaysian adults, it was previously tested only among
university students. More precisely, this study will build on a previous study, done by
Fokeena et. al., (2016) which examined dietary patterns among a sample of 320
university students at Universiti Putra Malaysia (UPM) using a 12-item diet quality
index. This study consisted of two phases, where the objective of the first phase was to
assess the reliability and validity of this same index, however among a sample of the
general Malaysian free-living adult population, to assess their diet quality and to
determine its relation to physical activity, body composition, and socio-demographic
factors. Three forms of reliability were used, namely, internal consistency reliability,
test-retest reliability and inter-rater reliability. Validity will be established through
construct validity, concurrent validity, and validity with relation to body weight. The
objective of the second phase is to establish construct validity using confirmatory
factor analysis, to determine whether the model fits the data. A two phase cross-
sectional study was conducted among 576 free-living adults, aged 19 — 59 years and
living in Kajang and Klang, Selangor. Data were collected through face-to face
interview and were used to determine the internal consistency reliability, test-retest
reliability, construct validity, concurrent validity, as well as validity of the index with
relation to body weight status. Test-retest reliability was measured among 30 adults
from the sample. The index had a Cronbach’s alpha value of 0.268 and mean inter-item
correlation of 0.032. The intra-class correlation for test-retest reliability was above 0.7.
Principal component analysis revealed the presence of three principal components or
dimensions with eigenvalues exceeding 1, explaining 18.3%, 14.3% and 10.6% of the
variance respectively. The minimum factor loading was greater than 0.4. Results from
confirmatory factor analysis indicate that the model resembles satisfactory fitting based
on adequacy criteria GFI, RMR and RMSEA. The overall fitting results were ¥ =
146.09; cmin/df = 2.858; GFI = 0.915; AGFI = 0.856; CFI = 0.732; RMR = 0.166;
RMSEA = 0.092 and SRMR = 0.0928. The possible range of scores was 0 to 60. The
mean total diet quality score was 34.5+5.62 for the Kajang sample and 35.5+5.03 for



the Klang sample. Diet quality scores showed a small correlation between diet quality
scores and intakes of monounsaturated (-0.127) and polyunsaturated fats intake (-
0.107). Only one statistically significant positive correlation was found, namely
between diet quality scores and thiamin intake (0.109). Diet quality scores did not
significantly correlate with body weight status. Using a cut-off value of 30.5, the
proportion of respondents at risk of poor diet quality and at lower risk of poor diet
quality in the Kajang sample were 23.9% and 76.1% respectively. The cutoff score for
the Klang sample was 32.5. Based on that, the proportion of respondents at risk of poor
diet quality and at lower risk of poor diet quality were 22.1% and 77.9% respectively.
In both samples, a high proportion of respondents did not meet the dietary guidelines
for cereals, cereal products and tubers; wholegrain cereals, fruits, vegetables, fish, and
poultry, meat and egg. In addition, Klang respondents did not meet the dietary
guidelines for milk and dairy products as well as legumes and their products.
Significant differences in dietary guideline adherence were observed for wholegrain
cereals, fruits, vegetables, milk and dairy products, fish, high-fat protein foods and
sugar-rich foods in the Kajang sample, but only for the cereals, cereal products and
tubers groups in the Klang sample. In both samples, respondents at lower risk of poor
diet quality showed better adherence. Among the socio-demographic factors, diet
quality was significantly correlated to age, ethnicity, educational level, employment
status. Diet quality was not significantly correlated with BMI, waist circumference,
physical activity level and understanding nutrition labels. Diet quality was significant
to reading nutrition labels and sedentary behavior. The 12-item diet quality index is a
valid and reliable instrument to measure diet quality of the general Malaysian adult
population. However, since most respondents did not meet the dietary guidelines for
most food groups, healthcare providers and future researchers who intend to use the
index might consider using a higher cutoff score to classify ‘at risk” and ‘at lower risk
of poor diet quality’.
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Obijektif kajian ini adalah untuk menguji semula indeks kualiti diet yang telah sedia ada
dalam kalangan orang dewasa di Malaysia. Walaupun indeks ini dibentuk untuk
menilai kualiti diet orang dewasa di Malaysia, ia hanya diuji dalam kalangan pelajar
universiti sebelum ini. Dengan Kkata lain, kajian ini bertujuan untuk menambahbaik
kajian sebelumnya yang dilakukan oleh Fokeena et. al (2016) bagi mengkaji corak
pemakanan antara 320 pelajar Universiti Putra Malaysia (UPM) berdasarkan 12 item
indeks kualiti diet. Kajian ini terdiri daripada dua fasa. Fasa pertama bertujuan untuk
menilai kebolehpercayaan dan kesahan indeks kualiti diet yang sedia ada dalam
kalangan orang dewasa Malaysia dan menentukan kualiti makanan serta hubungannya
dengan aktiviti fizikal, komposisi badan, dan faktor sosio-demografi mereka. Terdapat
tiga bentuk kebolehpercayaan telah digunakan, iaitu reliabiliti konsistensi dalaman
(internal consistency reliability), reliabiliti ujian-ujian semula (test-retest reliability),
dan kebolehpercayaan antara penilai (inter-rater reliability). Kesahan telah ditentukan
melalui kesahan konstruk (contruct validity), kesahan serentak (concurrent validity),
dan kesahan berkaitan dengan berat badan. Manakala, fasa kedua bertujuan untuk
menentukan kesahan konstruck melalui analisis faktor kesahan (confirmatory factor
analysis) serta menilai sama ada model tersebut bersesuai dengan data. Kajian ini
dilaksanakan dalam dua fasa secara keratan rentas yang melibatkan 577 orang dewasa
berumur 19 — 59 tahun dan tinggal di Kajang dan Klang, Selangor. Data dikumpulkan
melalui temu bual secara bersemuka dan digunakan untuk menentukan reliabiliti
konsistensi dalaman, reliabiliti ujian-ujian semula, kebolehpercayaan antara penilai,
kesahan konstruk, kesahan serentak, serta kesahan berkaitan dengan berat badan.
Reliabiliti ujian-ujian semula dilaksanakan pada 30 dewasa daripada kumpulan sampel
tersebut. Indeks ini mempunyai kebolehpercayaan alpha Cronbach 0.268 dan nilai
purata korelasi antara item 0.032. Korelasi intra-kelas bagi reliabiliti ujian-ujian semula
adalah melebihi 0.7. Analisis komponen utama menunjukkan terdapa tiga komponen
utama atau dimensi yang nilai eigennya melebihi 1, menjelaskan 18.3%, 14.3% dan
10.6% varians masing-masing. Pemuatan faktor minimum adalah lebih besar daripada
0.4. Keputusan dari analisis faktor kesahan menunjukkan bahawa model menyerupai
persamaan yang memuaskan berdasarkan kriteria kecukupan GFI, RMR dan RMSEA.



Hasil analisis keseluruhan padanan ialah ¥2 = 146.09; cmin / df = 2.858; GFI = 0.915;
AGFI = 0.856; CFI = 0.732; RMR = 0.166; RMSEA = 0.092 dan SRMR = 0.0928.
Jumlah skor adalah antara 0 hingga 60. Purata skor kualiti diet adalah 34.5 + 5.62 bagi
sampel Kajang dan 35.5 £ 5.03 bagi sampel Klang. Skor kualiti diet menunjukkan
korelasi negatif yang kecil secara statistik antara skor kualiti diet dan pengambilan
lemak monotaktepu (-0.127) dan politaktepu (-0.107). Hanya satu korelasi positif yang
signifikan secara statistik didapati, iaitu antara skor kualiti diet dan pengambilan tiamin
(0.109). Skor kualiti diet tidak berkait rapat dengan status berat badan. Dengan
menggunakan nilai pemotongan sebanyak 30.5, nisbah responden Kajang yang berisiko
terhadap kualiti diet yang kurang baik dan yang berrisiko rendah masing-masing adalah
23.9% dan 76.1%. Manakala dalam sampel Klang, nisbah responden yang berisiko
terhadap kualiti diet yang kurang baik dan yang berrisiko rendah berdasarkan nilai
pemotongan 32.5 masing-masing adalah 22.1% dan 77.9%. Dalam kedua-dua sampel
kajian, sebahagian besar responden tidak memenuhi garis panduan pemakanan kepada
bijirin, produk bijirin dan ubi-ubian; bijirin penuh, buah-buahan, sayur-sayuran, ikan,
ayam, daging dan telur. Selain itu, responden Klang tidak memenuhi garis panduan
pemakanan kepada susu dan produk tenusu serta kekacang dan produk kekacang.
Perbezaan ketara dalam pematuhan garis panduan diet diperhatikan untuk bijirin penuh,
buah-buahan, sayur-sayuran, susu dan produk tenusu, ikan, makanan berprotein yang
tinggi lemak dan makanan bergula dalam kalangan sampel Kajang, tetapi hanya untuk
bijirin, produk bijirin dan kelompok ubi dalam kalangan sampel Klang. Responden
yang berrisiko rendah terhadap kualiti diet yang kurang baik menunjukkan pematuhan
diet yang lebih baik. Antara factor-faktor sosio-demografi, kualiti diet berkorelasi
secara ketara dengan umur, etnik, tahap pendidikan, dan status pekerjaan. Kualiti diet
tidak berkorelasi dengan indeks jisim badan, lilitan pinggang, tahap aktiviti fizikal dan
pemahaman terhadap label nutrisi. Kualiti diet adalah amat penting terhadap
pembacaan label nutrisi dan tingkah laku sedentari. Secara kesimpulannya, 12 item
indeks kualiti diet adalah instrumen yang sah dan boleh dipercayai untuk menilai
kualiti diet dalam populasi dewasa di Malaysia. Oleh sebab kebanyakan responden
tidak memenuhi garis panduan pemakanan kepada kebanyakan kumpulan makanan,
para pakar kesihatan dan penyelidik yang berniat untuk menggunakan indeks ini
mungkin boleh mempertimbangkan penggunaan skor penggalan yang lebih tinggi
untuk mengklasifikasikan 'berisiko' dan 'berisiko rendah’ terhapdap kualiti diet yang
kurang baik
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CHAPTER 1

INTRODUCTION

1.1  Background of Study

There has been a lively debate over the past decade on how to assess the dietary intake
of individuals as well as populations, in addition to which dietary assessment methods
to select for which purposes (Hu, 2002). Habitual dietary intake has long been utilized
in epidemiological studies to investigate its association with the risk of developing
chronic diseases such as cardiovascular disease, obesity and cancer (Alkerwi, 2014).
Traditionally, however, the focus has been on single nutrients (rather than on the whole
diet) and their association with the risk of developing chronic diseases (Hu, 2002;
Tucker, 2010). This approach, however, has evolved and transitioned from specific
nutrient-related diseases to chronic conditions that have complex and multiple
etiologies (Tucker, 2010). It is now widely recognized that the human diet is composed
of a complex mixture of foods, where each food consists of both nutrient as well as
non-nutrient components that interact with one another (Kant, 1996). Thus, it may be
difficult to detect the effect of a single nutrient, as it might be very minimal. Multiple
nutrients however would have detectable effects and would produce statistically
significant associations (Moeller et al., 2007). Therefore, in light of all these
considerations, there was a need for an alternative strategy that would consider the diet
as a whole in predicting diet-disease relationships. The term dietary pattern then came
into effect (Jackson, et al.,2011).

Dietary pattern is defined as the quantity, proportion, variety or combination of foods
and beverages in a diet, and their consumption frequency (USDA, 2015). To determine
the nutritional quality of a certain dietary pattern, the nutrient content of its foods and
beverages must be assessed and it must be determined where they stand in terms of
nutrient requirements and standards for nutrient adequacy (Reedy et.al, 2018). The
study of dietary patterns arose as an alternative approach to investigate the association
between diet and the risk of non-communicable diseases (NCDs). Dietary pattern
analysis takes into consideration the effects of overall diet, rather than examining single
nutrients or foods. Dietary pattern analysis can be more predictive of disease risk than
single foods or nutrients, by offereing a broader picture of food and nutrient intake.
Studying the characteristics of the dietary pattern of a population allows for a more
holistic classification of individuals’ eating habits and enables the examination of their
association with health outcomes (Hu, 2002).

Dietary pattern takes into consideration the whole diet as a single entity. The two most
commonly used approaches to examine dietary pattern are score-based (a priori) and
data-driven (a posteriori) are (Moeller et al., 2007). Score-based approaches rely on
existing dietary guidelines and recommendations, as well as scientific evidence on the
role of nutrients in disease prevention. These approaches can be classified into four
categories: variety or diversity scores, food-group patterning scores, nutrient adequacy



or density scores, and index-based summary scores (Moeller et al., 2007). The data-
driven, or a posteriori approach employs statistical methods such as factor analysis or
cluster analysis to reduce a set of food items into one factor or cluster, which is found
to be associated to health outcomes (Moeller et al., 2007). The diet quality index (DQI)
used in this study combines both approaches. First of all, Fokeena et al., (2016) used
key messages from the Malaysian Dietary Guidelines (MDG) and the Malaysian Food
Pyramid (MFP) to develop the 12-item DQI (a priori). Second, a scoring system was
developed for each item of the index to further demarcate respondents with respect to
diet quality. Third, exploratory factor analysis (EFA) will be used to determine whether
there will be a need to reduce a set of food items into a single factor or cluster (a
posteriori). Finally, confirmatory factor analysis (CFA) will be performed to verify
the factor structure of the observed variables (i.e. the 12 food groups) and determine
whether the model fits the data.

Indices are composite instruments which group, measure and quantify several related
variables, clinical conditions, attitudes, behaviors and beliefs as one single entity
(Kourlaba & Panagiotakos, 2009). Each index component is given scores and the total
score is then used to describe behaviors, attitudes or health conditions. The
development and use of indices are common in the field of social as well as health
sciences (Kourlaba & Panagiotakos, 2009). As the holistic approach to dietary analysis
was gaining more recognition, the field of nutritional epidemiology has witnessed the
emergence of several dietary indices. Such tools serve as a quick, simple method to
assess diet quality and evaluate the adherence to dietary guidelines and monitor overall
dietary changes (Fransen & Ocké, 2008). A variety of diet quality indices have been
developed worldwide. Some common examples of diet quality indices that have been
developed in previous years include the Diet Quality Index (DQI), Healthy Eating
Index (HEI), Alternative Healthy Eating Index (AHEI), Recommended Food Score
(RFS), Dietary Guidelines Index (DGI), Healthy Diet Indicator (HDI), Dietary Quality
Score (DQS) and MedDietScore among others (Kourlaba & Panagiotakos, 2009).

Prior to using a newly developed scale or index in the research or practice fields, it’s
psychometric properties must be established, in order to avoid any biased results that
might lead to incorrect interpretations of the outcomes they are measuring (Anthoine,
2014). Psychometric properties include the determination of reliability, validity and
responsiveness of instruments. Reliability and validity are important psychometric
properties and key indicators of the quality of an instrument (Kimberlin & Winterstein,
2008). Another important aspect is to know whether a tool can also be effective in
other settings and among other populations. This can be accomplished by establishing
the reproducibility and external validity of the index, which will determine the
possibility of using the index among the general public (Steckler & McLeroy, 2008).
Establishing the external validity of this index will help demonstrate its effectiveness in
assessing diet quality and hence it’s potential use in assessing diet and disease
associations.



1.2 Problem Statement

Malaysia has witnessed accelerated industrialization and urbanization in the past
decades, which has induced changes in the lifestyle of Malaysian citizens. The country
has also been experiencing continuous population growth. In 2016, the total population
was approximately 31.7 million, with a 0.5 million increase as compared to 31.2
million in 2015, reflecting a 1.5 per cent growth rate for the same period (Department
of Statistics, Malaysia, 2011). Urbanization has increased from 34.2% in 1980s to 41%
in 1990, to 71% in 2010, and is not expected to be lower than 60% in 2020 (Noor,
2002; Siwar et al., 2016). Growth in population and income, along with lifestyle
changes, have increased food demand and contributed to changes in food habits, food
purchasing as well as consumption patterns (Noor, 2002). This accelerated
industrialization and urbanization has brought with it the rapid growth of the fast food
industry and the spread of fast food chains, nationwide, which has added another
dimension to the change in food consumption patterns of Malaysians. These changes
are affecting the nutritional quality of diets and are characterized by manifestation of
both under and over nutrition, as well as an increase in obesity and other chronic
diseases.

Changes in dietary habits and sedentary lifestyles are resulting in changes in health and
increased prevalence of nutrition-related chronic degenerative diseases in the
population. While there are efforts made by Malaysian health officials to lower
infectious diseases and rates of malnutrition in the country, obesity rates and its
associated risk only continue to rise (Chu & Moy, 2014; Khor, 2012; Rampal et al.,
2007). According to the Institute of Public Health (IPH 2015) and the National Health
and Morbidity Survey Malaysia (NHMS 2015), approximately one third of the
Malaysian adult population is overweight, while 17.7% are obese. According to the
National Health surveys, obesity rates among Malaysian adults tripled between 1996
and 2006, where the proportion of overweight and obese adults increased by 12.5
percent and 10 percent, respectively (Khor 2012; Rampal et al. 2007). The need to
promote healthy nutrition and dietary habits among the population must be pursued
vigorously. Therefore, there is an increasing need for an effective dietary assessment
tool that can be used to assess the overall diet quality of free-living adults.

Most previous studies carried out among adults of the Malaysian general public have
used the Healthy Eating Index (HEI) developed by Lee et. al., (2011). The HEI
measures the degree of compliance of a person’s diet to the recommendation of the
Malaysian Dietary Guidelines (MDG) 2010 (NCCFN, 2010) for adults. The index did
not however consider recommendations from the Malaysian Food Pyramid (NCCFN,
2010). In addition, it combined all fats into one single group; and did not assess sugar
intake. In 2016, Fokeena et al., (2016) developed a Diet Quality Index using both the
Malaysian Dietary Guidelines (MDG) 2010 (NCCFN, 2010) and the Malaysian Food
Pyramid (NCCFN, 2010) and assessed its reliability and validity. In comparison to the
HEI which included seven food groups and two nutrients, the DQI included 12 food
groups yet no nutrients. Assessing the intake of a single nutrient would imply
calculating the proportion of intake of the respective nutrient from the whole diet,
which would be time-consuming, and thus the DQI included food groups only in order



to calculate component and total scores in a more efficient manner. With regards to diet
quality groups, the HEI includes three classifications, namely Good, Needs
Improvement, and Poor (Bowman et al., 1998), while the DQI includes two
classifications, namely “at risk of poor diet quality” and “at lower risk of poor diet
quality,” and thus allows for easier classification of respondents. Table 1.1 highlights
the differences between the Malaysian HEI and the DQI used in this study.

Table 1.1: Differences between Malaysian HEI and the DQI

Healthy Eating Index (Lee et al., 2011) Diet Quality Index (Fokeena et al.,

2016)
Based on Malaysian Dietary Guidelines ~ Based on Malaysian Dietary Guidelines
only and Malaysian Food Pyramid
Total of nine components Total of twelve components

Includes 7 food groups and two nutrients  Includes 12 food groups but does not
include nutrients

Components are scored on a scale of 1 - ~ Components are scored on a scale of 0 —

10 5
Three diet quality groups or Two diet quality groups or
classifications classifications

The DQI developed by Fokeena et al., (2016) had several limitations that prevented it
from being applicable to the general population. First of all, the population was limited
to university students — one that had similar lifestyle and spent most of their day in the
same place (i.e. university). Second, minority ethnicities (Chinese and Indians) were
not studied well enough; particularly, very few Indians were included in the study
(3%). Third, monthly allowance of students was assessed instead of household income,
in an attempt to increase the accuracy of students’ income measurement (Fokeena et
al., 2016). However, this strategy did not allow for the classification of students into
low income and high income groups and thus it could not be determined whether there
was a difference in diet quality between income groups. Fourth, the age of respondents
was not widely distributed as more undergraduate than postgraduate students were
included, and thus it was not possible to determine an association between age and diet
quality. Finally, due to the conditions mentioned above, factor analysis led to the
removal of five items out if the 12-item index, four of which are essential groups (i.e.
Cereals, cereal products and tubers; Milk and dairy products; Poultry, meat and egg,
and Legumes and their products). Therefore, the final instrument included 7 items.
Recommendations from the previous study included testing the external validity of the
DQI and determining its reliability and validity among the general Malaysian adult
population by using the initially developed 12-item DQI (Fokeena et al., 2016). In
addition, this study used household income to categorize respondents into low, middle



and high income groups. A wider rang of age group and higher proportions of Chinese
and Indians were included.

1.3 Research Questions

Question 1: Is the diet quality index reproducible among the Malaysian general adult
population, and is it a reliable and valid instrument to measure diet quality?

Question 2: How will the proportion of respondents at risk of having a poor diet
quality compare to those at lower risk of poor diet quality?

Question 3: How will respondents who are at risk of poor diet quality differ in terms of
dietary guideline adherence from those who are at lower risk?

Question 4: Is there a significant relationship between diet quality scores and socio-
demographic factors, food label knowledge, BMI and physical activity level?

1.4 Significance of Study

This study was undertaken to reproduce and validate a diet quality index that was
previously developed to assess the diet quality of Malaysian adults but that was only
tested among university students. The primary outcome of this study will be a quick,
easy-to-use, reliable and valid instrument that could be used to measure the diet quality
of free-living adults residing in urban Malaysia. This study will determine whether the
reproduced index is a reliable, valid instrument that may be used to assess the diet
quality of the Malaysian general adult population after external validation. This study
should help categorize Malaysian adults at least into “at risk™ or “at lower risk” of poor
diet quality. Furthermore, findings generated would be helpful to determine the group
of adults at risk of poor diet quality based on socio-demographic factors. Data
generated in this study should help determine whether an association exists between
poor diet quality and the body weight status of respondents and whether there was a
clustering of diet quality, food labelling knowledge and physical activity level in this
population. If proven to be reliable and valid, it could serve as an efficient tool for diet
quality assessment in large population epidemiological studies, and would provide
useful data for public health interventions towards improving the diet quality of the
Malaysian adult population.



1.5

151

Study Objectives

General Objective

To reproduce and assess the reliability and external validity of a diet quality index
among a sample of free-living adults in Kajang and Klang, Malaysia.

15.2

Specific Objectives

Phase 1:

To assess the reliability and validity of the DQI based on the
following:

Test-retest reliability

Internal consistency reliability

Construct validity

Concurrent validity

Validity through relation to health outcome (body weight
status)

To assess the diet quality of free-living adults using the DQI among a
sample of healthy adults in Kajang after it is tested for reliability and
validity.

To compare the nutrient intake of adults who are at risk of poor diet
quality and those who are at lower risk of poor diet quality among the
selected sample.

To compare the adherence to dietary guidelines between individuals
who are at risk of poor diet quality and those who are at lower risk of
poor diet quality among the selected sample.

To analyze the relationships between diet quality scores, socio-
demographic factors, food label knowledge and physical activity
level among the selected sample.

Phase 2:

To confirm the factors extracted from external factor analysis (EFA) by
conducting confirmatory factor analysis among a different sample in Klang,
and determining whether the model fits the data.



1.6  Scope of the Study

As mentioned previously, this study will examine the reliability and validity of a diet
quality index. In general, the study will follow the same methodology used previously
by Fokeena et al., (2016) to develop the respective index. However, since Fokeena’s
study was limited to university students while the present study was carried out among
general adults, another reference study was used when deciding whether the index was
reliable and valid. Specifically, a recent study discussing the evaluation of the
reliability and validity of the Chinese Healthy Eating Index (CHEI) was referred to as a
guidance to establish the reliability and validity of the index examined in this study
(Yuan et al., 2018; Yuan et al., 2017). Reliability was tested using internal consistency
reliability, through Cronbach’s alpha coefficient. In addition, test-retest reliability was
used as was done previously to the same index by Fokeena et al., (2016). Inter-rater
reliability was also used as recommended by the Ethical Committee of UPM.
Correlations between the score of certain components and the combined score of others
was also explored as was done for the CHEL.

Validity was assessed using content validity, construct validity and concurrent validity.
Construct validity will be explored through exploratory and confirmatory factor
analyses. Exploratory factor analysis (EFA) was carried out as was done by Fokeena et
al., (2016). Dimensions extracted were labeled according to the four aspects of diet
quality in Malaysia, namely adequacy, balance, moderation and variety. Confirmatory
factor analysis (CFA) is used to assess the fit between the observed data and an a priori
conceptualized, theoretic model. In this study, CFA was conducted to determine
whether the model fits the data, and specifies the relationship between latent factors
(i.e. the 12 items of the DQI) and specifies the hypothesized causal relations between
latent factors and their observed indicator variables (i.e. the relationship between the
DQI items and the extracted dimensions).

1.7  Research Hypotheses

Hypothesis: The diet quality index is reproducible among the Malaysian general adult
population and is a reliable and valid instrument to measure diet quality.

Hypothesis: The proportion of respondents at risk of poor diet quality will be higher
than the proportion of respondents at lower risk of poor diet quality.

Hypothesis: Nutrient intake of respondents who are at risk of poor diet quality will
differ significantly from those who are at lower risk.

Hypothesis: There is a significant relationship between diet quality scores and socio-
demographic factors, food label knowledge, BMI and physical activity level.



1.8  Constitutive and Operational Definitions

Body Mass Index (BMI)

Constitutive definition: The ratio of a person’s weight with respect to his or her
height. It is calculated by dividing the weight in kilograms by the height in meters
squared (BMI = weight [kg]/height [m]2).

Operational definition: The BMI of all respondents was calculated by dividing the
weight in kilograms by the square of the height in meters. After that, respondents were
classified based on their BMIs into underweight, normal, pre-obese and obese
according to the international cut-off values of the World Health Organization (World
Health Organization, 2006).

Concurrent Validity

Constitutive definition: A type of evidence that can be used to defend the use of a
certain test for predicting other outcomes. The test in question must be compared
against a gold standard test. Validity is assessed by administering both instruments at
the same time. The test is considered valid if the results agree with that of the gold
standard criterion test (Roach 2006).

Operational definition: The nutrient intake of respondents, as determined through FFQ
will be used to establish the concurrent validity of the reproduced diet quality index.
Using diet quality score as both continuous and categorical variable, concurrent
validity will be determined through correlation of the diet quality score with energy and
nutrient intake by Spearman’s Rank Order correlation as well as Kruskal Wallis test.

Construct Validity

Constitutive definition: Construct validity shows the capacity of an instrument to
measure the underlying concept of interest that the researcher intends to measure
(Roach, 2006).

Operational definition: Construct validity will be measured by running factor analysis
on the diet quality index and determining what items, if any might have to be
eliminated.




Cross-Sectional Study

Constitutive definition: A type of an observational study design in which the
investigator measures the exposures and outcomes at a single point in time. Cross-
sectional study designs are used for population-based surveys, in which respondents
are selected based on inclusion and exclusion criteria set forth by the investigators
(Setia, 2016).

Operational definition: This study is a two-phase cross-sectional study that was carried
out in Kajang (phase 1), and Klang (phase 2). The study population consisted of
Malaysian adults, from both genders, ages 19 to 59 years who were selected from the
randomly selected townships of Kajang and Klang.

Diet Quality

Constitutive definition: The term is being used in numerous papers, yet there is still no
official definition for it. “Across the literature, diet quality is an umbrella term
frequently used to describe how well an individual's diet conforms to dietary
recommendations.” (Alkerwi, 2014)

Operational definition: The main concern in this study, with regards to diet quality, is
how healthy the respondents’ diet is, or to what extent it can be considered healthy. The
diet quality of the respondents will be assessed using a diet quality index.

Diet Quality Index

Constitutive definition: A diet quality index is a tool that groups, measures and
quantifies several related variables such as human behaviors as one single entity. Each
component of the index is given scores and the total score is then used to describe
behaviors, attitudes or health conditions (Kourlaba & Panagiotakos, 2009). Diet quality
indices that were designed according to the a-priori approach provide a summary of
dietary patterns as a composite score. The score is determined according to pre defined
criteria of what constitutes a healthy or unhealthy diet. A diet quality index typically
measures the degree of adherence to a set of national dietary guidelines or a
recommended diet model (e.g. Mediterranean diet), based on foods, nutrients or a
combination of both.

Operational definition: A table featuring 12-food groups developed to assess diet
quality. The Malaysian Dietary Guidelines and recommendations from the Malaysian
Food Pyramid (NCCFN, 2010) were used in the development of the index. Seven out
of fourteen key messages from the Malaysian Dietary Guidelines were selected and
used in the formulation of the index. These messages resemble key messages 4 to 10 of




the Malaysian Dietary Guidelines, and pertain to dietary intake. Twelve food groups
were formed and are as follows: (1) Cereal, cereal products and tubers, (2) Wholegrain
cereals, (3) Fruits, (4) Vegetables, (5) Milk and dairy products, (6) Legumes and their
products, (7) Fish, (8) Poultry, meat and egg, (9) High-fat protein foods, (10) Fat-rich
foods, (11) Salt-rich foods and (12) Sugar-rich foods.

Internal Consistency Reliability

Constitutive definition: Internal consistency reliability measures how well all items on
an instrument measure the the same concept or idea (Roach 2006).

Operational definition: Internal consistency will be utilized to determine the reliability
of the diet quality scores. Internal consistency reliability will be determined by
measuring cronbach’s alpha. A value of a>0.7 is generally accepted. However, given
the complexity of measuring diet quality, lower Cronbach’s alpha values could be
accepted as is in previous studies (Yuan et al., 2018; Caivano, Simone & Domene,
2013).

Inter-Rater Reliability

Constitutive definition: Degree of agreement among raters.

Operational definition: Due to the large sample of the study, three trained enumerators
will assist in administering the questionnaire. Thus, it is important to achieve consensus
and agreement among the enumerators. Inter-rater reliability will be determined by
computing the interclass correlation coefficients (ICC) with a 95% confidence interval
(CI) for each of the 12 groups in the DQI. An ICC >0.7 is generally accepted.

Metabolic equivalents (METS)

Constitutive definition: The ratio of the work metabolic rate to the resting metabolic
rate. One MET is defined as one kcal/kg/hour and is roughly equivalent to the energy
cost of sitting quietly.

Operational definition: A unit that will be used to measure the physical activity level of
partcipants. Physical activity level will be measured in metabolic equivalents (MET)-
minute per week using the Global Physical Activity Questionnaire (GPAQ).
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Test-retest reliability

Constitutive definition: Test-retest reliability measures test consistency, or the
reliability of test measured over time. It is achieved by giving the same instrument to
the same group of individuals twice on more than one occasion with the assumption
that no real change will have occurred between sessions.

Operational definition: Before administering the questionnaire on the sample
population, it will first be administered on a sample of 30 individuals on two occasions
that will be two weeks apart.

1.9  Conceptual Framework

This study investigates the assessment of the reliability and validity of a diet quality
index among a sample of the general Malaysian adult population. Figure 1.1 below
shows the conceptual framework of the study. Reliability of the index was determined
through internal consistency reliability, test-retest reliability, as well as inter-rater
reliability. Validity was assessed through construct validity, concurrent validity,
convergent validity and validity through relation to body weight status (BMI and waist
circumference). Once reliability and validity was assessed, the diet quality index was
used to determine the diet quality scores and respondents were classified into distinct
diet quality groups.

Reliability
1) Test-retest Reliability
2) Internal Consistency

Reliability
Reveal of 3
Dimensions Classification of
1) Variety, >| respondents into
Diet Quality Index - . " .
(Fokeena etyal., | 1) Construct Validity 2) Moderation, diet quality groups
2016) “| through exploratory 3) Adequacy

factor analysis

Classification of
respondents into
diet quality groups

2) Concurrent
Validity

3) Validity through
relation to body
weight status (BMI,
waist circumference)

Figure 1.1: Conceptual Framework
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