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ABSTRACT

OF THE THESIS OF

Karen Fadi Zoghbi for Master of Science
Major: Nutrition

Title: Noncommunicable Disease Risk and Nutrient Adequacy Among University Staff
in Lebanon: A Study Using The Global Diet Quality Score And The Healthy Eating
Index

Background: Since October 2019, Lebanon has been grappling with a multifaceted
crisis characterized by political and economic instability, leading to a surge in poverty
due to rising inflation and a shift towards lower-quality diets. This crisis has
exacerbated poor dietary habits and the prevalence of non-communicable diseases
(NCDs), emphasizing the importance of identifying dietary deficiencies. Utilizing tools
like the Global Diet Quality Score (GDQS) and Healthy Eating Index (HEI) becomes
crucial for the development of evidence-based strategies aimed at enhancing diet quality
and alleviating the burden of NCDs on the population and the healthcare system in
Lebanon.

Objectives: This study aimed to evaluate the dietary quality of non-academic staff aged
24 to 49 atthe American University of Beirut (AUB) in Lebanon using the GDQS and
HEI. Additionally, the study sought to pinpoint the specific food groups responsible for
driving consumption patterns associated with NCD risk, leading to lower GDQS and
HEI scores, while also exploring potential gender differences in these patterns.

Methods: To examine the role of diet as a risk factor for NCDs in university staff in
Lebanon, we recruited a convenient sample of 200 AUB non-academic staff
(comprising 100 males and 100 females) aged between 24 and 49 years. This sample
represented more than 20% of the staff population. Diet quality assessment was
conducted using two metrics: the GDQS, which considers both nutrient adequacy and
NCD risk factors, and the HEI, which evaluates nutrient quality and how well dietary
choices align with recommended nutritional guidelines. A total GDQS score > 23 is an
indicator of low risk of both suboptimal dietand NCDs development. A score <15 is an
indicator of high risk, and a score of >15 and 23 is an indicator of moderate risk.
Whereas HEI scores of (0-50), (51-80) & (81-100) indicated respectively low, moderate
and high adherence to nutritional guidelines. Data on dietary intake were collected using
a specialized application developed by INTAKE to provide a standardized, efficient,
user-friendly, and cost-effective method for gathering information on food
consumption. Face-to-face interviews collected a multi-component questionnaire,
including sociodemographic information, lifestyle factors, consumption drivers, self-
reported anthropometric measurements, and 24-hour dietary recalls. Dietary intake data
were analyzed using the Nutritionist Pro software, with data processing conducted using
the Statistical Package for the Social Sciences (SPSS; version 25). For all statistical
analyses, P-values less than 0.05 indicated statistical significance.



Results: The mean total GDQS score for AUB non-academic staff was 18.46 + 4.39.
Only 15% of participants achieved a high GDQS score, indicating a low risk of adverse
health outcomes, while 59.5% scored at a moderate level, suggesting a moderate risk,
and 25.5% achieved a low GDQS score, indicating a high risk for NCDs. Inadequate
consumption of fruits, dark green leafy vegetables, deep orange vegetables, legumes,
nuts and seeds, whole grains, liquid oils, and fish and shellfish emerged as key
contributors to low GDQS scores. The three most frequently reported barriers to
consuming healthy foods were adherence to past eating habits, high cost, and a dislike
of taste and texture. The overall HEI score for AUB non-academic staff was 51.6
12.54, with only 1% achieving a high HEI score, 53.5% attaining a moderate score, and
45.5% scoring low. Insufficient consumption of whole fruits, green beans, whole grains,
dairy, total protein foods, and seafood and plant proteins were identified as determinants
of low HEI scores.

Conclusion: The study revealed that a small proportion of AUB non-academic staff had
high GDQS. No significant gender differences were observed in GDQS scores or
categories, and sociodemographic, lifestyle, and BMI characteristics did not appear to
impact GDQS scores significantly. The primary barriers to consuming healthy foods
were rooted in past eating habits, high costs, and taste preferences. Conversely,
enjoying the taste and texture of unhealthy foods emerged as the primary facilitator of
their consumption, followed by past eating habits and a tendency to overlook their
adverse health effects. A noteworthy portion of AUB non-academic staff also achieved
moderate HEI scores, with no significant gender disparities. These findings underscore
the need for strategies aimed at promoting healthier eating habits and reducing NCD
risk factors to mitigate adverse health consequences and the burden of NCDs.
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CHAPTER 1

INTRODUCTION

Lebanon is facing a multifactorial crisis that began in October 2019,
characterized by political and economic instabilities. Since then, Lebanese individuals
have experienced significant and increasingly complex pressures, leading to a drastic
increase in poverty rates. The inflation that the country is currently experiencing is
having a negative impact on the quality of life and purchasing power of the Lebanese
people. In fact, the rise in food prices has compelled people to focus strictly on
necessities and shift towards lower-quality diets (Guechati & Mustapha, 2022).
However, diet quality (DQ) is recognized as a major threat to global public health
(Angulo et al.). Additionally, a lower socioeconomic status is associated with the
development of non-communicable diseases (NCDs), particularly because socially
disadvantaged people tend to have poor dietary habits (World Health Organization,
2023Db). In fact, in Lebanon, 91% of deaths are attributable to NCDs (World Health
Organization, 2018).

Poor dietary habits constitute a significant societal concern. Eating patterns that
prioritize food quality and adequacy should be considered to reduce the risk of diet-
related chronic diseases and nutrient deficiencies (Global Nutrition Report, 2020). In
Lebanon, modifiable risk factors for NCDs are continually increasing. Simultaneously,
efforts to address the burden of NCDs in Lebanon are scarce. The Ministry of Public
Health introduced a national NCD prevention and control plan (NCD-PCP) in 2016.

However, its implementation has been unsuccessful (Zablith et al.). Therefore, it is
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critical to identify gaps in dietary habits among the Lebanese population to reduce the
growing NCD burden. Consequently, the use of the Global Diet Quality Score (GDQS)
among Lebanese adults provides valuable insights into the factors and obstacles

influencing sufficient nutrient intake. This information can serve as a foundation for
evidence-based approaches to mitigate the increasing impact of NCDs and enhance diet

quality and nutrient sufficiency.
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CHAPTER 2

LITERATURE REVIEW

2.1 Overview on malnutrition

Malnutrition is defined as excess or deficiency in nutrient intake, hindered
nutrient utilization and imbalanced status of essential nutrients (World Health
Organization, 2020).

Malnutrition includes two distinct categories of health conditions: firstly,
undernutrition, which includes wasting, stunting, and micronutrient deficiencies.
Secondly, overweight, obesity, and NCDs. It is estimated that approximately one in
three individuals globally may experience one form or another of malnutrition.
Malnutrition is correlated with an elevated likelihood of developing various diseases,
including CVD, specific types of cancer, and infections, posing a substantial burden on

healthcare and aged-care systems. (Viasus et al., 2022).

2.2.1 Obesity

Obesity is defined as an excessive adiposity that consequently leads to the
development of many chronic diseases such as type 2 diabetes, and coronary heart
disease. In 2016, more than 1.9 billion adults were overweight, out of these, more than
600 million individuals were obese. It is known that genetics constitute a major risk
factor for increased body weight, but also, environmental factors, behavioral factors,
and socioeconomic status (and many more) do have an impact on individuals’ health
and body composition. The multifactorial pathogenesis of obesity has been longly

provoking a global burden. Especially because obesity is characterized by a cascade of
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metabolic abnormalities that start with excessive visceral fat deposition and end up with
chronic health problems and many serious NCDs.

The escalating burden of overweight and obesity and its coexistence with
nutrition deficiencies and malnutrition may cause serious public health implications

(Leppéniemi et al., 2023)

2.2.2 NCDs

NCDs are defined as non-contagious chronic diseases of complex etiology and
multiple risk factors (Global Nutrition Report, 2020). They are considered a major
public health concern, constituting 74% of all deaths globally. Genetic, environmental,
physiological, and behavioral factors are recognized as major causative agents of NCDs
(World Health Organization, 2023b). NCDs exhibit a higher occurrence in low and
middle-income countries (LMIC) where they stand as the primary contributors to both
morbidity and mortality (Mansour et al., 2020), accounting for 86% of premature deaths
in LMICs. NCDs include cardiovascular diseases (CVDs), diabetes, cancers, and
chronic respiratory diseases. they affect individuals from all age categories (World
Health Organization, 2023b).

Modifiable behavioral risk factors of NCDs that were prioritized by the World
Health Organization (WHO) include tobacco and alcohol use, physical inactivity, and
unhealthy diets. The latter are characterized by high fat and sodium intakes and low
fruits and vegetables intakes (CDC, 2013). These also promote the development of
hypertension, hyperglycemia, hyperlipidemia, and increased body weight which are all
referred to as metabolic risk factors that increase the risk of NCDs. (World Health

Organization, 2023b)
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2.2.3 Undernutrition

Undernutrition refers to an inadequate consumption of both energy and essential
nutrients (Dentetal., 2023). Worldwide, more than 122 million people are experiencing
hunger. Poverty increases both the likelihood of experiencing undernutrition and the
potential consequences associated with it. Adequate food quality and quantity are both
essential to avoid the malnutrition state. Malnutrition may be manifested as protein-
energy malnutrition and deficiencies in micronutrients. These conditions lead to
elevated healthcare expenditures, diminished productivity, and slows economic growth,
thereby sustaining a cycle of poverty and compromised health (World Health
Organization, 2020). Globally, access to healthy diets has decline. In fact, 42 percent of
the population, are facing challenges in affording a healthy diet in the year 2021 (world

Health Organization, 2023a).

2.2.4 The Coexistence of Dual Form of Malnutrition

The coexistence of different forms of malnutrition within most countries was
acknowledged at the Rome declaration on nutrition in November 2014. This matter
represents a societal and economic threat to the countries’ development, especially the
ones in the Eastern Mediterranean Region (EMR) that are typically suffering from the
double burden of malnutrition. Noting that the prevalence of undernutrition is
considerably high in these countries, which comes back unexclusively to the unstable
political, environmental, and economic situations. These major drivers exacerbate
dietary imbalances that contribute to energy deficit, inadequate protein intakes and

micronutrient deficiencies.
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In parallel, obesity burden and its related NCDs continues to grow at an
alarmingrate in the EMR. The growing epidemic of overweight and obesity is seen as a
major public health concern given the positive association existing between obesity and
NCDs, especially that more than 50% of annual deaths in the EMR are attributed to
NCD burden. Moreover, the prevalence of overweight and obesity amongst adults in
this region is respectively 27% and 24%.

Adult obesity in the EMR is driven by modifiable behaviors that include
increased energy intake and fat intake, increased consumption of fast foods and sugar-
sweetened beverages, reduced intake of fruits and vegetables, increased portion sizes,
sedentary lifestyle and many more. Thus, the immediate implementation of robust
policies securing access to healthy food based on the nutrition situation of each country
should be considered. (Nasreddine et al., 2018)

In fact, strategies focusing on making healthy food items such as fruits,
vegetables, whole grains, low fat dairy products more affordable are scarce. This matter
limits the consequences of other policies that focus on reducing the provision of
unhealthy foods, resulting in reduced outcomes. Thus, programmes that coherently
address overweight and underweight in LMIC should be effectively integrated for

enhanced results (Lancet, 2017).

2.2 Dietary indices

Dietetic interventions are often used to expend a great deal of efforts on
promoting weight loss and maintaining negative energy balance. However, the

composition of healthy diets does not depend anymore on simply counting calories,
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rather there have been calls to measure DQ and composition from a different kind of
perspective.

This challenging transition induced the development of indices that
systematically assess DQ, measure meal scores, and highlight the association between
eating patterns and NCDs (Bullock et al., 2022). In fact, recently, there was a substantial
demand for establishing assessment tools capable of evaluating DQ (Colby etal., 2020).
Thus, many indices were developed to systematically review the occurrence of nutrient
inadequaciesand diet related NCDs. Some aim to assess the quality of individual meals
others evaluate the overall quality of the diet, or specific behaviors patterns (ie. Physical
activity) others aim to design, monitor and evaluate the adherence to nutrition policies
and guidelines (Bullock et al., 2022).

The development of this variety of indices comes back to the objectives that the
researchers are interested in evaluating. However, due to the diversity of dietary
patterns existing worldwide, it is somewhat complicated to generalize a single proper

healthy index and eating discipline that applies to all populations (Bullock et al., 2022).

Dietary indices should be designed with the aim of minimizing both the effort
required from survey respondents and the workload placed on researchers conducting
the assessments (Colby et al., 2020).

Mostly, dietary indices are designed to assess the diet quality of adults, while
some have been constructed specifically for children and adolescents. Usually, dietary
indices are based either on dietary patterns (i.e Mediterranean Diet) or on dietary
guidelines (i.e Healthy Eating Index (HEI)) (Kourlaba & Panagiotakos, 2009).

Quite remarkable similarities and disparities exist between different diet indices.

In fact, their components may be either nutrients or food groups or a combination of

17



both. However, some can include a wider and more detailed variety of components. For
instance, most food metrics are composed of 9-10 components, but some have been
constructed on only 4 components, other may include up to 25 food groups. Moreover,
their cut-offs, scoring methods and contribution of each dietary component to the total

score are particular to each (Kourlaba & Panagiotakos, 2009).

2.2.1 HEI

The HEI generates a comprehensive score that serves as an indicator of the
overall quality of dietary habits (Krebs-Smith et al., 2018). It was developed by the
USDA in 1995 aiming to monitor changes in American diets' quality and to measure the
extent to which the food consumed complies with dietary guidelines for Americans
(DGAS). It is one of the main dietary indices, widely used in various types of nutrition
research (ie. Epidemiological, and interventional studies) (Hueda, 2017).

In fact, the HEI has been employed in nearly 300 academic publications, serving
as a valuable tool to assess food consumption patterns, food availability, distribution,
and marketing strategies. Researchers have leveraged the HEI to explore both
prospective and cross-sectional connections between dietary quality and health
outcomes, including the risk of mortality from CVD, some types of cancer and other
diseases. Furthermore, it has been instrumental in characterizing the dietary quality of
the broader U.S. population and has shed light on dietary patterns within specific
demographic subgroups (Krebs-Smith et al., 2018).

Since the DGAs undergo updates every 5 years, the HEI is also being reviewed
every 5 years to align with the DGAs updates. The most recent version of the HEI is

HEI-2020. The update process from HEI-2015 to HEI-2020 led to no changes in terms
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of components and scoring method. However, the naming convention is reflective of its
parallelism with the most recent 2020-2025 DGA.

The most recent update, led to the development of a separate HEI-toddlers,
which was newly designed for toddlers aged 12 to 23 months. Previously, the HEI was

created for the ages of 2 and above (Shams-White et al., 2023).

2.2.2 HEI components

HEI consists of 13 components divided into adequacy components vs
moderation components. The adequacy components are the foods encouraged to eat for
a better health, they consist of 9 food groups and include total fruits (Includes 100%
fruit juice.), whole fruits (Includes all forms except juice), total vegetables, greens and
beans, whole grains, dairy (Includes all milk products, such as fluid milk, yogurt, and
cheese, and fortified soy beverages), total protein foods, seafood and plant proteins
(Includes seafood, nuts, seeds, soy products (other than beverages), and beans, peas, and
lentils) fatty acids. Conversely, the moderation components are the foods encouraged to
limit for a better health, they consist of 4 food groups and include refined grains,

sodium, added sugars and saturated fats (National Cancer Institute, 2023).

2.2.3 HEI scoring

The scoring method of the HEI-2020 is based on a density basis out of 1000kcal,
except for fatty acids, which are based on a ratio of (PUFAs + MUFAS) to SFAS
(National Cancer Institute, 2023).

To determine the Healthy Eating Index (HEI) using a 24-hour dietary recall,

several essential steps must be followed:

e Collect detailed information on all foods and beverages consumed by the
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individual during the 24-hour period.

e Group the food items into the appropriate categories specified by the HEI
mentioned previously.

e Calculate the component scores based on amount of each food group consumed.
Some food groups provide a total maximum point of 5, others 10. The maximum
points assigned for each HEI component can be found in Table 1.

Noting that intakes between the minimum and maximum standards are scored
proportionately. The HEI provides distinct component scores, which, when
analyzed collectively to reveal a pattern of quality across various dimensions.

e Thetotal HEI score can be obtained by adding up the scores of all components
to get a maximum score of 100, with higher scores indicating a healthier diet

(National Cancer Institute, 2023).

2.2.4 HEI interpretation

HEI scores can be categorized as low, intermediate, or high.

e Low HEI Score (0-50): An HEI score falling within this range is indicative of a
diet that inadequately conforms to the DGAs. This could imply a diet high in
less nutritious foods, such as sugary snacks, processed items, and saturated fats,
while being deficient in vital nutrients and food categories like fruits, vegetables,
whole grains, and lean proteins.

e Intermediate HEI Score (51-80): A score in this range suggests a moderate level
of compliance with DGAs. It signifies that there is room for dietary
enhancement but also acknowledges the presence of some health-conscious

choices.
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High HEI Score (81-100): A score within this range reflects a diet that closely
adheres to the DGAs. It signifies a diet characterized by abundant consumption
of fruits, vegetables, whole grains, lean proteins, and a limited intake of added

sugars, saturated fats, and sodium. Such a diet is considered healthful (Kennedy

etal., 1999).
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Table 1 HEI-2020 dietary components, constituents, and scoring standards

Component

Total Fruits
Whole Fruits

Total
Vegetables

Greens and
Beans

Whole Grains
Dairy

Total Protein
Foods

Seafood and
Plant Proteins

Moderation:
Refined
Grains

Added Sugars

Sodium?

Saturated Fats Total Saturated Fatty Acids

Fatty Acids?

Maximum Standard for

(Total Monounsaturated Fatty Acids + 10

Total Polyunsaturated Fatty

Acids)/Total Saturated Fatty Acids

cup eqg.=cup equivalents; oz. eq.=ounce equivalents; g=grams; mg=milligrams

points

Dietary Constituents
Adequacy:
Total Fruits 5
Citrus, Melons, Berries + Other Intact 5
Fruits
Total Vegetables + Legumes (Beans 5
and Peas) in cup equivalents
Dark Green Vegetables + Legumes 5
(Beans and Peas) in cup equivalents
Whole Grains 10
Total Dairy 10
Total Meat, Poultry, and Seafood 5
(including organ meats and cured
meats) + Eggs + Nuts and Seeds + Soy
+ Legumes (Beans and Peas) in 0z
equivalents
Seafood (high in omega-3) + Seafood 5
(low in omega-3) + Soy + Nuts and
Seeds + Legumes (Beans and Peas) in
0z equivalents
Refined Grains 10
t Added Sugars 10
Sodium 10
10

maximum score

>0.8 cup equiv.
per 1,000 kcal
>0.4 cup equiv.
per 1,000 kcal
>1.1 cup equiv.
per 1,000 kcal

>0.2 cup equiv.
per 1,000 kcal

>1.5 oz equiv.
per 1,000 kcal
>1.3 cup equiv.
per 1,000 kcal

>2.5 oz equiv.
per 1,000 kcal

>0.8 oz equiv.
per 1,000 kcal

<1.8 oz equiv.
per 1,000 kcal

<6.5% of energy

<1.1 gram per
1,000 kcal
<8% of energy

(PUFAs +
MUFAS)/SFAS
>2.5

Standard for
minimum score
of zero

No Fruits
No Whole Fruits

No Vegetables

No Dark Green
Vegetables or
Legumes

No Whole Grains
No Dairy

No Protein Foods

No Seafood or
Plant Proteins

>4.3 oz equiv. per
1,000 kcal

>26% of energy

>2.0 grams per
1,000 kcal

>16% of energy

(PUFAs +
MUFASs)/SFAS
<1.2

1* =teaspoon equivalents are converted to kcal in the scoring process.

2 ** = godium is converted from mg to g in scoring process.

3 *** —fatty acids are calculated in grams but converted to energy in the scoring

process.
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2.3 GDQS

2.3.1 GDQS development

Despite their popularity, indices that assess diet quality usually require advanced
data provision, generally unavailable in limited-resource settings. Additionally,
available food metrics are unable to sensitively assess diet quality in various
dimensions, such as in simultaneously measuring adequate nutrient intake and NCD -
risk development. Therefore, a two-year research initiative was launched in 2018 by
Intake- Center for dietary assessment aiming to design an uncomplicated, inexpensive
to collectand analyze, yet a robust diet metric that addresses the gap of the previously
developed ones. A team from Harvard university was chosen by Intake to carry out this
research initiative, which ended up with identifying the GDQS. The initial basis used
for the GDQS development was the Prime Diet Quality Score (PDQS). Doing so, PDQS
underwent modifications in terms of food groups, scoring methods and refinement of

candidate metrics (Bromage et al., 2021).

2.3.2 GDQS metric design

The GDQS, which is intended to be used at the population level, is fully food
based, thus its analysis does not require any food composition tables. It consists of 25
metric components which are expanded food groups that are recognized as potential
determinants of NCD-risk development and/or nutrient inadequacies existence. These
components compromise 16 healthy food groups, which include citrus fruits, deep
orange fruits, other fruits, dark green leafy vegetables, cruciferous vegetables, deep
orange vegetables, other vegetables, legumes, deep orange tubers, nuts and seeds, whole
grains, liquid oils, fish and shellfish, poultry and game meat, low fat dairy and lastly,

eggs. Consuming any of these food items contributes positively to the GDQS score.
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Two food groups are seen as unhealthy when consumed excessively, which
include high fat dairy products and red meat. Hence, they positively contribute to the
GDQS score until consumed excessively.

On the other hand, the GDQS comprises 7 unhealthy food groups which include
processed meat, refined grains and baked goods, sweets and ice cream, sugar sweetened
beverages, juice, white roots and tubers, purchased deep fried foods. The lower
consumption of any of these food items, the higher points given (Bromage et al., 2021).

Assigning points contributing to the GDQS score is based on the quantity
consumed (in grams per day) of each food group in the 24 hours reference period.
Detailed information about the amounts and categorization of each food consumed
along with their points assigned is available in table 2. The ranges are categorized into
low, medium, and high quantity of consumption, except for the high fat dairy food
group, which has an additional category labelled as Very high.

The possible score range of the GDQS is between 0 and 49. A total GDQS score
above or equal to 23 is an indicator of low risk of both suboptimal diet quality and NCD
development. A GDQS score below 15 is an indicator of a high risk. Whereas a GDQS
score of >15 and 23 is an indicator of moderate risk (Intake — Center for Dietary

Assessment, 2021).

2.3.3 GDQS sub metrics

In specific conditions, such as in when the consumption of healthy and
unhealthy food groups relatively is targeted, 2 GDQS sub metrics can be calculated.
The GDQS positive, which can be ranged between 0 and 32, is the overall score

of all 16 healthy food groups included in the GDQS. And the GDQS negative, which

24



can be ranged between 0 and 17, is the overall score of all 7 unhealthy food groups

included in the GDQS.

Table 2: Categorization and scoring of GDQS food groups

Categories of Consumed
Inclusion  Scoring Amounts (g/day) Points Assigned
in Metrics Classification Food Group Low Middle High Very High | Low Middle High Very High
Citrus fruits <24 24-69 >69 0 1 2
Deep orange fruits <25 25-123 >123 0 1 2
Other fruits <27 27-107 =107 0 1 2
Dark green leafy vegetables <13 13-37 >37 0 2 4
Cruciferous vegetables <13 13-36 >36 0 0.25 0.5
Deep orange vegetables <9 9-45 >45 0 0.25 0.5
Other vegetables <23 23-114 >114 0 0.25 0.5
GDQS and Healthy Legumes <9 9-42 >42 0 2 4
GDQS+ Deep orange tubers <12 12-63 >63 0 0.25 0.5
Nuts and seeds <7 7-13 >13 0 2 4
Whole grains <8 8-13 >13 0 1 2
Liquid oils <2 2-7.5 >7.5 0 1 2
Fish and shellfish <14 14-71 >71 0 1 2
Poultry and game meat <16 16-44 >44 0 1 2
Low-fat dairy <33 33132 >132 0 1 2
Eggs <6 6-32 >32 0 1 2
Unhealthy in High-fat dairy* (in milk equivalents) <35 35-142 >142-734 | =734 0 1 2 0
excessive amounts Red meat <9 9-46 >46 0 1 0
Processed meat <9 9-30 >30 2 1 0
Refined grains and baked goods <7 7-33 >33 2 1 0
ggg;and Sweels and ice cream <13 1337 |37 2 1 0
Unhealthy Sugar-sweetened beverages <57 57-180 >180 2 1 0
Juice <36 36-144 >144 2 1 0
White roots and tubers <27 27-107 >107 2 1 0
Purchased deep fried foods <9 9-45 >45 2 1 0

* Hard cheese should be convertedto milk equivalents using a conversion factor of 6.1 when calculating total consumption of high -fat dairy for the purpose of assigning a GDQS consumption
category. Refer to Annexes 2, 3, and 4, respectively, for details on howto apply this conversionfactor appropriately, according to whether a quantitative 24 -hour dietary recall survey, a FFQ, or
the GDQS app was used to collect the data.

Reference: Table adapted from Table 3 in Bromage S, Batis C, Bhupathiraju SN, Fawzi WW, Fung TT, LiY, Deitchler M, Angulo E, Birk N, Castellanos-Gutiérrez A, Fang T, He Y, Matsuzaki M,
Zhang Y, Moursi M, Gicevic S, Holmes MD, Isanaka S, Kinra S, Sachs SE, Stampfer MJ, Stern D, Willett WC. Development and validation of a novel food-based Global Diet Quality Score.
Manuscript submitted in February 2021 for publication consideration in a Journal of Nutrition Supplement: “The Global Diet Quality Score (GDQS): A New Method to Collect and Analyze

Population-Based Data on Diet Quality”.

2.3.4 GDQS application

To Facilitate the incorporation of GDQS into worldwide monitoring systems and

regular surveys conducted in LMICs, a GDQS user-friendly data collection application

was created. This application does not necessitate extensive trainings for interviewers,

and the entire interview process typically lasts no more than an average of 10 minutes

per respondent.
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There is a comprehensive master database integrated into the GDQS app that
contains an extensive list of foods and ingredients, categorized into their respective
GDQS food groups. Additionally, the GDQS app's data collection process includes data
on the quantity of each food group consumed by the respondent. This data is gathered
when the respondent is asked during the interview to compare the volume of food
consumed for each GDQS food group to a set of ten 3D cubes, each having specific
dimensions. These cubes have been designed to define consumption categories (low,
moderate or high) for various GDQS food groups. The GDQS app automatically assigns
each respondent to the appropriate consumption category based on the data provided by
the respondents.

The data collection process within the GDQS app takes seven distinct steps
(shown in figure 1), each step corresponds to a different stage of the interview with the
respondent. This application has been purposefully designed to capture all information
efficiently and comprehensively on reported food ingredients or mixed dishes in a quick

and efficient way (Bromage et al., 2021).
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STEP 1 Identity and demographics of the respondent

1

Food and drinks consumed in the past day and
night using open-ended recall

v

STEP 3 Ingredients of mixed dishes (recipe information)

1

Additional information on certain foods to classify
them into the GDQS food groups

L

STEP 2

STEP 4

STEP 5 Deep fried foods

L

STEP 6 Caloric sweeteners

L

STEP 7 Quantity in grams at the food group level

Figure 1: GDQS application data collection steps

2.4 Significance and Objectives of the Study

2.4.1 Research questions:

o What is the current diet quality (GDQS) among university staff in Lebanon?

e What are the food groups that are driving a low GDQS score?

e What are the current drivers of consumption of food groups contributing to a
low GDQS?

e What is the current HEI among university staff in Lebanon?

e What are the food groups that are driving a low HEI score?

e Were there any differences in diet quality among university staff in Lebanon

between HEI and GDQS?
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2.4.2 Research objectives:

The primary objective of this research is to assess the diet quality of Lebanese
university non academic staff aged 24 to 49 at AUB by employing both the GDQS and
HEI. The study also seeks to identify the specific food groups responsible for lower
GDQS and HEI scores, compare them between genders and investigate the drivers of

food consumption associated with NCD risk, which contribute to the overall lower

Scores.
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CHAPTER 3

METHODOLOGY

3.1 Study Design and Population

This study was implemented in 2 phases. Phase 1 was a dietary survey of AUB
non-academic staff students aged between 24 and 49 years based on GDQS.
Phase 2 was a secondary analysis of dietary of AUB non-academic staff based on the

HEI.

3.2 Data collection

A convenient sample of 200 AUB non-academic staff (consisting of 100 males
and 100 females) were recruited for the study. The sample included more than 20% of
the population. Inclusion criteria required that participants were Lebanese AUB non-
academic staff aged between 24 and 49 years old. Academic staff, and anyone outside
the chosen age range were excluded from this study.

A graduate student specializing in nutrition underwent training with the aim of
standardizing interviewing methods and reducing any potential interviewer bias.
Following this training, the qualified interviewer conducted in-person interviews at the
AUB campus, with each interview lasting approximately 10 minutes. Furthermore, the
interviewer held certification from the Collaborative Institutional Training Initiative
(CITI) for conducting research involving human subjects, in accordance with the

Institutional Review Board requirements of AUB, prior to beginning of the study.
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During the data collection process, the interviewer approached AUB non-academic staff
who had given their consent and were available for participation.

The interviewer provided a concise explanation of the study's objectives to the
participants and assured them that their participation was entirely voluntary.
Participants were informed that they had the freedom to withdraw from or discontinue
their participation at any point without facing any consequences, and their affiliation
with AUB would remain unaffected.

Data collection involved the utilization of a multi-component questionnaire

administered by the interviewer, the GDQS App, and a set of 3D cubes.

3.3 Multi component questionnaire

The multi-component questionnaire consisted of 7 parts: 1) Personal and
household information, 2) Anthropometric measurements, 3) Alcohol consumption, 4)
Smoking, 5) Physical activity, 6) Dietary Assessment: 24-hour dietary recall and 7)
Drivers of consumption harmful and protective foods. It was available in the English
(appendix 3) and Arabic (appendix 4) languages.

1) Personal and household information:

This part was used to determine the sociodemographic data. The questions
included are: gender (male, female), age (years), living arrangement (living
at parental home, living in student residence, living at their own home),
place of residence (urbanarea or rural area), job title, marital status (single,
married, divorced, widowed), educational level (illiterate, primary education,
elementary, secondary, technical, university and higher education), total

family members number who usually sleep in that house, and how many
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2)

3)

4)

5)

rooms are there in the house other than the kitchen, bathroom, parking, and
open-air balcony. Socioeconomic status was assessed using the crowding
index. Crowding index was calculated as the total number of persons in the
household divided by the total number of rooms, excluding the kitchen,
bathrooms, and balconies. Crowding index was coded into 2 categories: <1
Person/Room and >1 Person/Room.

Anthropometric measurements:

The participants were asked to self-report their height in cm and weight in
kg. The body mass index (BMI) was determined through self-reported
weight and height. BMI is calculated by dividing the weightin kilograms by
the height in meters squared. BMI was classified into underweight, normal
weight, overweight and obesity.

Alcohol consumption:

This part asks about alcohol consumption. It presents two options regarding
alcohol status: individuals can either be currently consuming alcohol or non-
drinkers or past drinkers.

Smoking:

This part asks about smoking. It presents two options regarding smoking
status: individuals can either be currently smokers or non- smokers or past
smokers.

Physical activity:

This part is about physical activity. This part consists of 2 questions. The
first question is “How often do you Exercise?”. The answer choices are: 1-

never or very rarely, 2- less than once a week, 3- once a week, 4- two or
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6)

7)

three times a week, 5- more than three times a week. The second question is
“How many hours/minutes per day do you Exercise?”. The answer choices
are: 1- Don’t exercise, 2- less than 30 minutes, 3- 30 minutes, 4- 1-2 hours,
5- more than 2 hours.

Dietary Assessment:

Participants were asked to recall their food and beverage consumption from
the day before, starting from the moment they woke up until the following
morning. They were required to provide details regarding the type of food,
amount, location of eating, and time of consumption. Subsequently, the 24-
hour recall information was input into the Nutritionist Pro software, which
was used to evaluate micronutrient intake based on the food items
consumed.

Drivers of consumption harmful and protective foods:

this part asks about the drivers of consumption of harmful and protective
foods where multiple answers for each question could be chosen.

The first question is “What sorts of things makes it harder to consume
Fruits?” and the possible answers are: [ don’t like the taste/ texture; High
cost; I don’tknow the health benefits; Not available at home; Not available
at local markets; Past eating habits (Not used to eating fruits frequently);
High spoilage rate; None, no barriers, | eat fruits frequently; and Others.
The second question is “What sorts of things make it harder to consume
Vegetables?” and the possible answers are: [ don’t like the taste/ texture;
High cost; I don’t know the health benefits; Not available at home; Not

available at local markets; Past eating habits (Not used to eating vegetables
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frequently); High spoilage rate, None, no barriers, | eat vegetables
frequently; and Others.

The third question is “What sorts of things makes it harder to consume Low -
Fat Dairy products?” and the possible answers are: I don’t like the taste/
texture; High cost; I don’tknow the health benefits; Not available at home;
Not available at local markets; Past eating habits (Not used to eating low-fat
dairy products frequently); Lactose intolerance; None, no barriers, | eat low-
fat dairy products frequently; and Others.

The fourth question is “What sorts of things makes it harder to consume
Deep Orange Tubers (carrots)?” and the possible answers are: [ don’t like
the taste/ texture; High cost; I don’tknow the health benefits; Not available
at home; Not available at local markets; Past eating habits (Not used to
eating deep orange tubers frequently); High spoilage rate; None, no barriers,
| eat deep orange tubers frequently; and Others.

The fifth question is “What sorts of things makes it harder to consume
Whole Grains?” and the possible answers are: I don’t like the taste/ texture;
High cost; I don’t know the health benefits; Not available at home; Not
available at local markets; Past eating habits (Not used to eating whole
grains frequently); I am unable to identify whole grain products; None, no
barriers, | eat whole grains frequently; and Others.

The sixth question is “What sorts of things make it easier to consume
Refined Grains (White bread, pasta, rice...)?” and the possible answers are: |
like the taste/ texture; Low cost; I don’t know the adverse health effects;

Available at home; Available at local markets; Past eating habits (Used to
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eating refined grains frequently); TV, internet, social media ads; None, no
facilitators, I 34 don’t eat refine grains frequently; and Others.

The seventh question is “What sorts of things makes it easier to consume
Sweets and Ice cream?” and the possible answers are: I like the taste/
texture; Low cost; I don’t know the adverse health effects; effects; Available
at home; Available at local markets; Past eating habits (Used to eating
sweets and ice-creams frequently); Convenient (easy to prepare, eat, long
shelf life...); TV, internet, social media ads; None, no facilitators, I don’t eat
sweets and ice cream frequently; and Others.

The eighth question is “What sorts of things makes it easier to drink Sugar
Sweetened Beverages?” and the possible answers are: I like the taste/
texture; Low cost; I don’t know the adverse health effects; Available at
home; Available at local markets; Past eating habits (Used to drinking sugar
sweetened beverages frequently); Convenient (easy to prepare, eat, long
shelf life...); TV, internet, social media ads; None, no facilitators, I don’t
drink sugar sweetened beverages frequently; and Others.

The ninth and final question is “What sorts of thing makes it easier to
consume Red Meat?” and the possible answers are: I like the taste/ texture; I
don’t know the adverse health effects; Available at home; Available at local
markets; Past eating habits (Used to eating red meat frequently); None, no
facilitators, I don’t eat red meat frequently; and Others. Options presented
were chosen by searching the literature for the most common drivers and

barriers of eating behavior
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3.3 Nutritionist Pro Software

Dietary assessment in this study relied on the use of single 24-hour dietary
recalls. To analyze the dietary intake data, we utilized the Nutritionist Pro software,
specifically version 8.1.0 developed by Axxya Systems in 2023. In this software, we
employed the USDA database for conducting our dietary analysis. In cases involving
composite, mixed, and traditional Lebanese dishes, we supplemented the Nutritionist
Pro software with standardized recipes sourced from local food composition databases.
This additional data allowed us to estimate daily intakes of energy (in kcal) as well as
macro- and micro-nutrients. Furthermore, the food items consumed by participants were

categorized into 25 GDQS food groups for further analysis.

3.4 Ethical approval

The study was approved by the Institutional Review Board of the American
university of Beirut on 16t December 2022. A written informed consent for
participation in English (appendix 1) or Arabic (Appendix 2) languages was obtained
from participants prior to participation. Data collection was carried out between

February 2023 and June 2023.

3.5 Statistical analysis

Descriptive statistics were used to summarize participants' characteristics.
Frequencies (n) and percentages (%) were calculated to assess the distribution of
categorical variables, means and standard deviations (SD) were calculated for
continuous variables.

Independent t sample tests were used to compare means of total GDQS,

GDQS+, GDQS — between males and females. Chi squared test was used to examine
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the difference in GDQS categories (low, moderate and high) distribution between males
and females.

Due to the low percentage of subjects with high total GDQS score, total GDQS
score levels were dichotomized into 2 categories: low total GDQS score, and moderate
to high total GDQS score. Frequenciesand proportions were used to represent subjects
with low, moderate, high, and very high intake for each GDQS food group for gender,
and for subjects with low and subjects with moderate to high total GDQS score. The
differences between groups were examined using chi- squared test and 2 sample z-test
for proportion.

To analyze the food drivers of eating behaviors, the frequenciesand proportions
for the perceived barriers to consumption of healthy food groups and the perceived
facilitators to consumption of unhealthy food groups were calculated, Microsoft Excel
(version; 16.67) was used to represent them in bar charts.

BMI was dichotomized into 2 categories: BMI <25 and BMI >25. The mean
differences in total GDQS, GDQS+ and GDQS- scores between two groups or more
than two groups were tested by independent samples t-test and one-way analysis of
variance (ANOVA) with Bonferroni corrections, respectively.

The association between GDQS score levels (low, moderate, and high) and
socio-demographic, lifestyle and BMI characteristics were examined using chi-squared
test.

Independent t sample tests were used to compare means of total HEI scores
between males and females. Chi squared test was used to examine the difference in HEI

categories (low, moderate and high) distribution between males and females.
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Due to the low percentage of subjects with high HEI score, HEI score levels
were dichotomized into 2 categories: low HEI score, and moderate to high HEI score.
Frequencies and proportions were used to represent subjects with low, moderate and
high intake for each HEI component, for gender, and for subjects with low and subjects
with moderate to high HEI score. The differences between groups were examined using
chi- squared test and 2 sample z-test for proportion. The Statistical Package for the
Social Sciences (SPSS; version 25) was used for all computations. For all statistical

analyses, P-values less than 0.05 indicated statistical significance.
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CHAPTER 4

RESULTS

4.1 Characteristics of the study sample

Table 3 Socio-demographic, anthropometric and lifestyle characteristics in the sampleof
AUB non-academic staff

females males P Total
Variable (n=100)  (n=100) |Vvalue | (n=200)
Socio-demographic Characteristics
Age (vears), mean (SD) i;gg i?zzli e 37.82 +7.39
Living Arrangement, n (%) 0.25
Living at parental home 18 26 44 (22)
Living in student residence 1 0 1(0.5)
Living at their own home 81 74 155 (77.5)
Place Residence, n (%) 0.635
Urban area 74 71 145 (72.5)
Rural area 26 29 55 (27.5)
Marital status, n (%) 0.502
Single 28 26 54 (27)
Married 64 69 133 (66.5)
Divorced 6 5 11 (5.5)
Widowed 2 0 2 (1)
Educational level, n (%) 0
Elementary 17b 41 58 (29)
Secondary 11 18 29 (14.5)
Technical 70 17 24 (12)
University and higher education 65 24 89 (44.5)
Crowding index, n (%) 0.002
<1 Person/Room 60P 38 98 (49)
>1 Person/Room 40P 62 102 (51)
Lifestyle Characteristics
Alcohol Consumption status, n (%) 0.203
Drinker 23 31 54 (27)
Non-Drinker/Past Drinker 77 69 146 (73)
Smoking Status, n (%) 0.007
Current Smoker 33b 52 85 (42.5)
Non-Smoker/Past smoker 67b 48 115 (57.5)
Physical Activity Frequency, n (%) 0.179
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Never or very rarely 61 48 109 (54.5)

Less than once a week 6 6 12 (6)
Once a week 3 8 11 (5.5)
Two or three times a week 21 21 42 (21)
More than three times a week 9 17 26 (13)
Physical Activity duration, n (%) 0.101
low 69 56 125 (62.5)
moderate 30 40 70 (35)
high 1 4 5(2.5)
Anthropometric Characteristic
. 64.25 84.46 0.018 | 74.36
Weight (Kg), mean (SD) +9.59 12,61 +15.08
Height cm), mean (D) e
Body mass index (BMI), mean (SD) 23.6 £3.41 iggg 0.189 25 45 +3.87
BMI Classification, n (%) 0.0001
Underweight 3 0 3(1.5)
Normal 54b 29 83 (41.5)
Overweight 38 52 90 (45)
Obese 5b 19 24 (12)
Overweight & Obese 43 71 114 (57)

*p-value is derived from Pearson Chi-Square for categorical variables and from
independent samples T-test for continuous variables.
Numbers in bold face indicate statistical significance (p-value <0.05) b superscripts are
statistically significant at p-value <0.05 using comparison of column proportions (z-test)

for categorical variables

Table 3 provides an overview of the socio-demographic, lifestyle and
anthropometric, characteristics of the study sample, comprising 200 AUB non-academic
staff (100 males and 100 females) with ages ranging from 24 to 49 years, as well as a
comparison of these characteristics between both sexes.

Starting with the socio-demographic characteristics, the mean age of the

participants was 37.82 years, with a standard deviation of 7.39. A significant proportion
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of the sample resided in their own home (76.4%), their homes being located in urban
settings (72.5%). Additionally, most of the participants were married (66.5%).
Concerning their educational level, most of them hold a university and higher education
degree (44.5%). Over half of the participants (51%) experienced living conditions with
a household crowding index of at least 1 person per room, which is reflective of a
relatively lower socioeconomic status (Melki et al., 2004).

Concerning the lifestyle characteristics, the majority were categorized as either
non-drinkers or past drinkers (73%), and as non-smokers or past smokers (57.5%).
Regarding physical activity, most of the participants (54.5%) were never or very rarely
engaged in any type of physical exercise, and the majority (62.5%) had a low duration
of physical exercise.

Concerning the anthropometric characteristics, the study sample had an
approximate weight of 74.36 kg (£15.08), height of 170.42 cm (+8.87), and a body mass
index (BMI) of 25.45kg/m2 (+3.87). A predominant number of participants (45%) fell

within the overweight BMI range.

4.2 Evaluation of diet quality using GDQS and GDQS food groups
consumption of study sample

Table 4 Comparison of Means of Total GDQS, GDQS+, and GDQS- scores between
males and females in the sample of AUB non-academic staff and their categorization
between low, moderate, and high total GDQS

Females Males p Total

(n=100) (n=100) Value* | (n=200)
Total GDQS Score mean (SD) %8'44i4'5 %8'4914'2 0585 18.46+4 .39
GDQS* Score, mean (SD) 7.68+3.72 7.78 £3.41 | 0.458 7.76+3.56
GDQS" Score mean (SD) %0.7512.4 %0.6612.2 0791 ig;g
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Total GDQS score levels, n

(%0)

Low (<15) 27 (27) 24(24) 0.842 51 (25.5)
Moderate (>=15 & <23) 58 (58) 61(61) 119 (59.5)
High (>=23) 15 (15) 15(15) 30 (15)

*p-value is derived from Pearson Chi-Square for categorical variables and from
independent samples T-test for continuous variables.

The table illustrates a comparison of mean scores for total GDQS, GDQS+, and
GDQS- as well as the proportions of individuals categorized under low, moderate, and
high total GDQS scores among females and males, and total subjects included in the
AUB non-academic staff sample. Firstly, it reveals that males have higher total GDQS
(18.49) and GDQS+ (7.78) mean scores. On the other hand, in GDQS- mean scores,
females presented higher scores (10.75) than males.

In terms of the distribution of total GDQS score levels, a larger proportion of
females falling into the "Low™" total GDQS score category (27%) compared to males
(24%). Conversely, a greater percentage of males fall under the "moderate” total GDQS
score category (61% for males, 58% for females). Equal proportions of males and
females (15% each) fall into the "Moderate" total GDQS score category. None of the
differences between males and females scores showed significance at 5% level.

In the total sample, mean values for total GDQS, GDQS+, and GDQS- scores
were 18.46%4.39, 7.76+3.56, and 10.70+2.37, respectively. Most of the participants
(59.5%) exhibited moderate GDQS score levels, while 25.5 % had low GDQS scores,

and 15% demonstrated high GDQS score levels.
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Table 5 The percentages of subjects with low, moderate, high & very high intake
category of each GDQS food group in the sample of AUB non-academic staff

Category of intake

GDQS food groups Low Moderate High

n (%)
GDQS+ (Healthy):
Citrus Fruits 191(95.5) 2(1) 7(3.5)
Deep Orange Fruits 190(95) 6(3) 4(2)
Other Fruits 94(47) 21(10.5) 85(42.5)
Dark Green Leafy
Vegetables 153(76.5) 13(6.5) 34(17)
Cruciferous Vegetables 157(78.5) 4(2) 39(19.5)
Deep Orange Vegetables 190(95) 2(1) 8(4)
Other Vegetables 29(14.5) 47(23.5) 124(62)
Legumes 138(43.5) 4(1.3) 58(18.3)
Deep Orange Tubers 162(81) 17(8.5) 21(10.5)
Nuts and Seeds 177(88.5) 0(0) 23(11.5)
Whole Grains 137(68.5) 3(1.5) 60(30)
Liquid Oils 20(10) 21(10.5)  159(79.5)
Fish, Shellfish 176(88) 0(0) 24(12)
Poultry Game Meat 131(65.5) 1(0.5) 68(34)
Low Fat Dairy 189(94.5) 3(1.5) 8(4)
Eggs 170(85) 0(0) 30(15)
GDQS (Unhealthy in excessive amounts):
High Fat Dairy 44(22) 28(14) 62(31) 66(33)
Red Meat 130(65) 10(5) 60(30)
GDQS- (Unhealthy):
Processed Meat 173(86.5) 0(0) 27(13.5)
Refined Grains, Baked
Goods 16(8) 1(0.5) 183(91.5) N
Sweets, Ice cream 103(51.5) 14(7) 83(41.5)
Sugar Sweetened Beverages 175(87.5) 1(0.5) 24(12)
Juice 184(92) 5(2.5) 11(5.5)
White Roots Tubers 135(67.5) 10(5) 55(27.5)
Purchased, Deep Fried
Foods 189(94.5) 0(0) 11(5.5)

Table 5 illustrates the categorization of participants, including both the

frequency and the corresponding percentages, into distinct intake categories (namely
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low, moderate, and high) for various food groupsincluded in the GDQS, as determined
by their GDQS point values.

In terms of healthy food groups, the majority of the study sample displayed a
low intake for the following categories: citrus fruits (95.5%), deep orange fruits (95%),
other fruits (47%), dark green leafy vegetables (76.5%), cruciferous vegetables (78.5%),
deep orange vegetables (95%), legumes (43.5), deep orange tubers (81%), nuts and
seeds (88.5%), whole grains (68.5%), fish and shellfish (88%), poultry and game meat
(65.5%), low-fat dairy (94.5%) and eggs (85%).

In contrast, the study sample exhibited a high intake of other vegetables (62%)
and liquid oils (79.5%) contributing to a increased GDQS+ score among the healthy
food groups. Turning to the unhealthy food groups contributing to the GDQS- score, the
study sample demonstrated a high intake of refined grains and baked goods (91.5%). In
parallel, low intakes of processed meat (86.5%), sweets and ice cream (51.5%), sugar
sweetened beverages (87.5%), juice (92%), white roots and tubers (67.5%) and
purchased deep fried food (94.5%) were marked.

Finally, when considering unhealthy food groups that contribute to a higher
GDQS- score when consumed excessively, the majority of the study sample displayed a
high intake (31%) and very high intake (33%) of high-fat dairy, with a comparatively

low intake of red meat (65%).

4.3 Determination of the food groups contributing to a low GDQS score

INSERT TABLE 6 (=table A) HERE
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Table 6 Comparison of the percentage of subjects with low, moderate, and high intake
category of each food group between subjects with low and subjects with moderate/high
total GDQS score.

Low
Total Moderate/High
GDQS  Total GDQS P

category of intake (n=51) (n=149) value
n (%)
GDQS+ (Healthy)
citrus fruits 0.199
low 51(100), 140(94),
moderate 0(0)a 2(1.3)a
high 0(0)a 7(4.7)a
Deep Orange Fruits 0.165
low 51(100), 139(93.3),
moderate 0(0)a 6(4)a
high 0(0)a 4(2.7)a
Other Fruits 0.026
low 32(61.7), 62(41.6),
moderate  5(9.8)a 16(10.7)a
high 14(28.5), 71(47.7)p
Dark Green Leafy Vegetables 0.001
low 47(92.2), 106(71.1)
moderate  4(7.8)a 9(6)a
high 0(0)a 34(22.8)
Cruciferous Vegetables 0.5
low 40(78.5), 117(78.5),
moderate  2(3.9)a 2(1.3)a
high 9(17.6), 30(20.1),
Deep Orange Vegetables 0.037
low 46(90.2), 144(96.6),
moderate  2(3.9)a 0(0)s
high 3(5.9)a 5(3.4)
Other Vegetables 0.274
low 10(19.6), 19(12.8),
moderate 14(27.5) 33(22.1)a
high 27(52.9), 97(65.1),
Legumes 0.0001
low 49(96.1), 89(59.7),
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Deep Orange Tubers

Nuts and Seeds

Whole Grains

Liquid Oils

Fish, Shellfish

Poultry Game Meat

Low Fat Dairy

Eggs

moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

GDQS- (Unhealthy in excessive amounts):

High Fat Dairy

low
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0(0)a
2(3.9)a

43(84.3),
5(9.8)a
3(5.9)

51(100),
0(0)a
0(0)a

42(82.4),
0(0)a
9(17.6)a

10(19.6),
7(13.7)a
34(66.7)s

49(96.1),
0(0)a
2(3.9)a

36(70.6),
0(0)a
15(29.4),

51(100),
0(0)a
0(0)a

47(92.2),

0(0)a
4(7.8),

12(23.6),

42.7)a
56(37.6)s

119(79.9),
12(8.1)s
18(12.1),

126(84.6),
0(0)a
23(15.4),

95(63.8);
3(2)a
51(34.1)s

10(6.7)s
14(9.4),
125(83.9);

127(85.2)p
0(0)a
22(14.8);

95(63.8),
1(0.7)a
53(35.5),

138(92.6),
3(2)a
8(5.3),

123(82.6),

0(0)a
26(17.4),

34(22.8),

0.445

0.003

0.04

0.015

0.04

0.595

0.136

0.097

0.367



red meat

GDQS- (Unhealthy):
Processed Meat

Refined Grains, Baked Goods

Sweets, Ice cream

Sugar Sweetened Beverages

Juice

White Roots Tubers

Purchased, Deep Fried Foods

moderate
high
very high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

low
moderate
high

8(15.7)a
11(21.5),
20(39.2)

37(72.6)s
2(3.9)a
12(23.5),

35(68.6)s
0(0)a
16(31.4),

1(1.9)
0(0)a
50(98.1)

16(31.4),
2(3.9)a
33(64.7)s

43(84.3),
1(1.9)a
7(13.8)a

45(88.2)
0(0)

6(11.8)b

26(50.9),
3(5.9)
22(43.1),

42(82.4),
0(0)a
9(17.6)a

19(12.8),
51(34.2),
45(30.2),

95(63.8)a
8(5.3)
46(30.9),

138(92.6);
0(0)a
11(7.4)p

15(10.1),
1(0.7).
133(89.3),

87(58.3)s
12(8.1)s
50(33.6)s

132(88.6),
0(0)a
17(11.4),

139(93.2)
a

5(3.4)a
5(3.4)a

109(73.2)s
7(4.7)
33(22.1)a

147(98.7),
0(0)a
2(1.3)p

0.519

0.0001

0.151

0.001

0.205

0.035

0.011

0.0001
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Notes: Numbers in bold face indicate statistical significance (p-value <0.05)
a ,b superscripts are statistically significant at p-value <0.05 using comparison of
column proportions (z-test) for categorical variables

In table 6, the research participants were categorized into two distinct groups:
individuals with low GDQS scores and those with high/moderate GDQS scores. Within
each of these groups, participants were further classified into low, moderate, and high
intake categories for various food groups based on their GDQS scores for each
respective food group. The table displays the disparities in the proportions of
participants with low, moderate, high, and very high intake of each food group between
those with low GDQS scores and those with high/moderate GDQS scores. The
statistical significance of the differences between these groups is indicated by the
provided Pearson Chi-Square values.

Concerning the healthy food groups (GDQS+), individuals with a low total
GDQS score exhibited significantly reduced consumption compared to those with
moderate/high total GDQS scores for other fruits, dark green leafy vegetables, deep
orange vegetables, legumes, nuts and seeds, whole grains, liquid oils and fish and
shellfish.

Concerning the unhealthy food groups (GDQS-), individuals with a low total
GDQS score exhibited significantly high consumption compared to those with
moderate/high total GDQS scores for processed meat, sweets and ice cream, juice,

white root tubers and purchased deep fried foods.
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4.4 The association of sociodemographic, anthropometric and lifestyle

characteristic with diet quality (GDQS)

Table 7 Mean GDQS, GDQS+ and GDQS- scores according to socio-demographic,
lifestyle, and BMI characteristics in the sample of AUB non-academic staff

Total P P
GDQS Value CDQSt  PValue GDQS- ..
meanz SD meanz SD meant
LLLSIe L LS L @
Living 0.909 0.976 0.754
Arrangement
Living at 10.94+2.
parental home 18.74+3.92 7.81+3.51 65
Living in
student
residence
Living attheir 10 11,455 10.66+2.
own home 7.75%3.6 31
Place
Residence 0.495 0.969 0.549
Urban area 10.65+2.
18.4+4.38 7.75+3.62 45
Rural area 10.8842.
18.72+4.5 7.85+3.46 19
Marital
Status 0.236 0.46 0.454
Sinale 19.41+4.
g 8.4143.5 11427 11
Married 18.1#4.5
7.55+3.65 10.55+2.24 8
Divorced 18.1943.
7.28+3.07 10.91+2.43 27
. 21.25+1.
Widowed 8.75+1.07 12.540.71 77
Educational 0.242 0.546 0.326
Level
Elementar 10.942.1
y 19.16+4.09 8.26+3.37 5
10.83+2.
Secondary 18.77+4.18 7.94+3.54 41
Technical 9.8842.4
17.03+4.59 7.15+3.57 6
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University and
higher
education

Crowding
index

<1
Person/Room
>1
Person/Room

Alcohol
Consumption
status

Drinker

Non-
Drinker/Past
Drinker

Smoking
Status
Current
Smoker
Non-
Smoker/Past
smoker.

Physical
Activity
Frequency
<2 times per
week

>=2 times per
week

Physical
Activity
duration
<1 houra
week
>=1 hour a
week

BMI
<25

18.35+4.58

18.5+4.06

18.47+4.73

18.93+4.61

18.33+4.33

18.06+4.62

18.8+4.23

18.43+4.31

18.59+4.6

18.56+4.37

15.5%5

18.51+4.38

0.225

0.692

0.216

0.876

0.541

0.638

7.58+3.72

7.79%£3.51

7.77%£3.65

8.3+3.84

7.59+3.46

7.78%3.67

7.77+3.51

7.75%3.55

7.83%+3.64

7.83+3.57

5.9+3.53

7.56%3.5
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0.716

0.244

0.781

0.578

0.944

0.654

10.78+2.
48

10.72+2.
36
10.71+2.

10.63+2.
73

10.74%2.
24

10.29+2.
64

11.03+2.
12

10.69+2.
37
10.77x2.

10.74%2.
39

9.6+1.68

10.96+2.
44

0.835

0.351

0.274

0.928

0.407

0.862



10.53+2.

225 18.47+4.43 7.9443.63 32

p-value is derived from independent samples t-test and ANOVA for all continuous
variables.

Table 7 presents the variations in mean scores for total GDQS, GDQS+, and
GDQS- based on different sociodemographic, lifestyle, and BMI characteristics.

There were no statistically significant differences in al mean GDQS scores
across all the examined variables. Namely, living arrangement, place of residence,
marital status, educational level, crowding index alcohol consumption, smoking status,
physical activity (frequency and duration) and BMI did not have any influence on Mean

GDQS, GDQS+ and GDQS- scores in AUB non-academic staff sample.

Table 8: Distribution of socio-demographic, lifestyle, and BMI characteristics
according to high, moderate, and low total GDQS score in the sample of AUB non-
academic staff.

Low
total Moderate/High *
GDQS  total GDQS P-Value
(n=149) (n=51)
n (%) 3
Living Arrangement 0.566
Living at parental
home 35(23.5), 9(17.6)a
Living in student
residence 1(0.7)a 0(0)s
Living at their own
home 113(75.8), 42(82.4),
Place Residence 0.993
Urban area 108(72.5), 37(72.5),
Rural area 41(27.5), 14(27.5),
Marital Status 0.144
Single 46(30.9), 8(15.7),
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Married 93(62.4), 40(78.4),

Divorced 8(5.4), 3(5.9),
Widowed 2(1.3)a 0(0)a
Educational Level 0.523
Elementary 47(31.5), 11(21.6),
Secondary 21(14.1), 8(15.7)a
Technical 16(10.7), 8(15.7),
;Jd”u'z:{fo'ﬁ’ and higher 4043 6y, 24(47.1),
Crowding index 73(49), 25(49), 0.997
<1 Person/Room 76(51)a 26(51),
>1 Person/Room
Alcohol
Consumption status 40(26.8), 14(27.5)a 0.933
Drinker 109(73.2), 37(72.5),
Non-Drinker/Past
Drinker
0.038
Smoking Status 57(38.3)a 28(54.9),
Current Smoker 92(61.7)y 23(45.1)p
Non-Smoker/Past
smoker.
Physical Activity
Frequency 0.646
<2 times per week 97(65.1)a 35(68.6),
>=2 times per week 52(34.9), 16(31.4),
Physical Activity
duration 0.451
<1 hour a week 146(98), 49(96.1),
>=1 hour a week 3(2)a 2(3.9),
BMI 0.982
<25 64(43), 22(43.1),
>25 85(57), 29(56.9),

*p-value is derived from Pearson Chi-square for all categorical variables.

Numbers in bold face are statistically significant (p-value <0.05)
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Table 8 illustrates the classification of the research sample into two groups
based on their total GDQS scores: low and moderate/ high and it explores the
association between sociodemographic, lifestyle and BMI characteristics with the
various GDQS score components. However, it's important to note that none of these

variables displayed any statistically significant differences at the 5% significance level.
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4.5 Drivers of Eating Behaviors

Perceived barriers to consumption of GDQS healthy food groups

12%

9%
10%

26%
6%
15%
&t 10%
Past eating habits High Cost I don't like the

taste texture

Fruits

W Vegetables

15%

29%

I don't know the
health benefits

4%

8%

8%

Not available at  High spoilage rate

home

M Low Fat Dairy Products

11%

7%

Deep orange tubers

11%

I'm unable to
identify whole
grain products

Whole grains

Figure 2 Perceived barriers to consumption of healthy food groups

Table 9 Perceived barriers to consumption of healthy food groups

Lactose intolerant  Not available at
local markets

Fruit | Vegeta | Low Fat | Deep orange | Whole
Perceived Barriers s bles Dairy tubers grains
n(%)
22(1
I don't like the taste/texture | 1) 20(10) | 88(44) 12(6) 19(9.5)
33(1
High Cost 6.5) | 32(16) | 81(40.5) | 2(1) 17(8.5)
I don't know the health
benefits 4(2) | 0(0) 47(23.5) | 58(29) 29(14.5)
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Not available at home 18(9) | 16(8) 22(11) 16(8) 7(3.5)

Not available at local

markets 0(0) 1(0.5) 8(4) 0(0) 0(0)
29(1 | 21(10.

Past eating habits 4.5) 5) 72(36) 51(25.5) 24(12)
15(7.

High spoilage rate 5) 15(7.5) | 11(5.5) 3(1.5) 0(0)

Lactose intolerant 0(0) 0(0) 20(10) 0(0) 0(0)

I'm unable to identify whole

grain products 0(0) 0(0) 0(0) 0(0) 22(11)

Figure 2 and table 9 provide insights into the barriers perceived by individuals
when it comes to consuming various healthy food groups, including fruits, vegetables,
low-fat dairy, deep orange tubers, and whole grains. Among these, the most frequently
reported barriers were adherence to past eating habits, high cost, not liking taste and
texture, a lack of awareness regarding their health benefits, unavailability of these items
at home, high spoilage rate (notably for vegetables, fruits, and deep orange tubers),
difficulty in identifying specific products (pertaining exclusively to whole grains),
lactose intolerance (primarily affecting low-fat dairy products). and limited availability
at local markets.

When considering fruits, the predominant barriers reported included "high cost"”
(16.5 %), followed by "past eating habits" (14.5%), "I don’t like the taste/ texture"
(11%), "not available athome" (9%), "high spoilage rate™ (7.5%) and "1 don't know the
health benefits" (2%).

For vegetables, the primary barriers to consumption were associated with "High
cost" (16%), "Past eating habits" (10.5%), "I don’t like the taste/ texture" (10%), "not
available at home" (8%), "high spoilage rate" (7.5%),and "not available at local

markets" (0.5%).
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In the case of low-fat dairy products, key barriers included " I don’t like the
taste/ texture " (44%), "High cost" (40.5%), "Past eating habits" (36%), "I don't know
the health benefits" (23.5%), "not available at home™ (11%), "Lactose intolerant” (10%),
"high spoilage rate” (5.5%), and "not available at local markets" (4%).

When looking at deep orange tubers, individuals cited "I don't know the health
benefits" (29%), "Past eating habits" (25.5%), "not available at home" (8%)," I don’t
like the taste/ texture " (6%), "high spoilage rate" (1.5%) and "High cost" (1%).

Lastly, regarding whole grains, the most common obstacle was "I don't know the
health benefits” (14.5%), followed by "Past eating habits" (12%), "I'm unable to identify
whole grain products” (11%), "l don't know the health benefits" (9.5%), "high cost"

(8.5%), "not available at home" (3.5%).

Perceived facilitators to consumption of GDQS unhealthy food groups

eating I don't know Available TV/Internet Low Cost Convenient Awvailable at local markets
abits the adverse at home /Social Media
health effect

Refined grains M Sweets M Sugar Sweetened Beverages Red Meat

Figure 4 Perceived facilitators to consumption of unhealthy food groups
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Table 4 Perceived facilitators to consumption of unhealthy food groups

Refined Sweets and Ice | Sugar Sweetened Red

Perceived Facilitators Grains Cream Beverages Meat
n(%)
81(40.

| like the tase/texture 107(53.5) | 147(73.5) 86(43) 5)
Low Cost 32(16) 2(1) 2(1) 0(0)
| don’t know the adverse
health effect 28(14) 1(0.5) 1(0.5) 62(31)
Available at home 31(15.5) 6(3) 6(3) 11(6)
Available at local markets 2(1) 2(1) 2(1) 0(0)
Past eating habits 76(38) 23(11.5) 15(8) 37(19)
Convenient 0(0) 23(11.5) 2(1) 0(0)
Tv/Internet/Social Media 4(2) 28(14) 7(4) 0(0)

Figure 3 and table 10 delineate the factors perceived as facilitators to

consumption of unhealthy food groups, namely refined grains, sweets and ice-cream,

sugar-sweetened beverages, and red meat. Among these, the most frequently cited

facilitators included a preference for taste and texture, past eating habits, a lack of

awareness regarding their adverse health effects, the availability of these items at home,

the influence of TV/ internet/ social media, affordability and convenience (the last three

being applicable to refined grains, sweets, and sugar-sweetened beverages), followed by

lastly availability at local markets.

The enjoyment of taste and texture served as the first major facilitator for all

GDQS unhealthy food groups. For red meat consumption, denying the adverse health

effects was the second major driver. Past eating habits were the second major driver for

refined grains and sugar sweetened beverages. The influence of TV, internet, and social

media was the second major driver for Sweets.
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For refined grains, the most commonly reported facilitators to eating were “I like
the taste/texture” (53.5%), “Past eating habits” (38%), “low cost” (16%), “Available at
home” (15.5%), “I don’t know the adverse health effects” (14%), “TV, internet, social
media...” (2%), and finally “available at local markets” (1%).

For sweets and ice creams, the most commonly reported facilitators were “I like
the taste/texture” (73.5%), %), “TV, internet, social media...” (14%), “Convenient
“(11.5%), “Past eating habits” (11.5%), “Available at home” (3%), “low cost” (1%),
“available at local markets” (1%).

For sugar sweetened beverages, the most commonly reported facilitators to
eating refined grains were “I like the taste/texture” (43%), “Past eating habits” (8%),
“TV, internet, social media...” (4%), “Available at home” (3%),“low cost”
(1%),“Convenient” (1%),“available at local markets” (1%), and finally “I don’t know
the adverse health effects”(0.5%).

For red meat, the most reported facilitators to eating refined grains were “I like
the taste/texture” (40.5%), “I don’t know the adverse health effects” (31%), “Past eating

habits” (19%),“I don’t know the adverse health effects” (6%).

4.6 Differences in GDQS food groups of females and males in the AUB non-
academic staff sample

Table 11 The percentage of subjects with low, moderate, and high intake category of
each food group and their comparison between females and males

Category of intake Females Males

GDQS+ (Healthy)

pearson Chi-square

citrus fruits 0.335
low 97(97)a 94(94)a
moderate 0(0)a 2(2)a

high 3(3)a 4(4)a

Deep Orange Fruits 0.158
low 96(96)a 94(94)a
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moderate

high

Other Fruits

low

moderate

high

Dark Green Leafy Vegetables
low

moderate

high

Cruciferous Vegetables
low

moderate

high

Deep Orange Vegetables
low

moderate

high

Other Vegetables
low

moderate

high

Legumes

low

moderate

high

Deep Orange Tubers
low

moderate

high

Nuts and Seeds
low

moderate

high

Whole Grains

low

moderate

high

Liquid Oils

low

moderate

high

Fish, Shellfish

low

moderate

high

Poultry Game Meat
low

1(1)a
3(3)a

45(45)a
7(7)a
48(48)a

80(80)a
3(3)a
17(17)a

80(80)a
0(0)a
20(20)a

96(96)a
1(1)a
3(3)a

11(11)a
19(19)a
70(70)a

70(70)a
2(2)a
28(28)a

83(83)a
7(7)a
10(10)a

86(86)a
0(0)
14(14)a

68(68)a
1(1)a
31(31)a

10(10)a
14(14)a
76(76)a
90(90)a
0(0)

10(10)a

67(67)a
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5(5)a
1(1)a

49(49)a
14(14)a
37(37)a

73(73)a
10(10)b
17(17)a

77(717)a
4(4)b
19(19)a

94(94)a
1(1)a
5(5)a

18(18)a
28(28)a
54(54)b

68(68)a
2(2)a
30(30)a

79(79)a
10(10)a
11(11)a

91(91)a
0(0)
9(9)a

69(69)a
2(2)a
29(29)a

10(10)a
7(7)a
83(83)a

86(86)a
0(0)
14(14)a

64(64)a

0.14

0.129

0.13

0.771

0.065

0.952

0.713

0.268

0.816

0.267

0.384

0.569



moderate

high

Low Fat Dairy
low

moderate

high

Eggs

low

moderate

high

High Fat Dairy

low

moderate

high

very high

red meat

low

moderate

high

GDQS- (Unhealthy):
Processed Meat

low

moderate

high

Refined Grains, Baked Goods
low

moderate

high

Sweets, Ice cream
low

moderate

high

Sugar Sweetened Beverages
low

moderate

high

Juice

low

moderate

high

White Roots Tubers
low

moderate

high

Purchased, Deep Fried Foods
low

moderate

0(0)a
33(33)a

92(92)a
2(2)a
6(6)a

83(83)a
0(0)
17(17)a

21(21)a
12(12)a
28(28)a
39(39)a

65(65)a
1(1)a
34(34)a

90(90)a
10(10)a

5(5)a
0(0)a
95(95)a

56(56)a
40(40)a
4(4)a

88(88)a
0(0)a
12(12)a

91(91)a
3(3)a
6(6)a

67(67)a
0(0)a
33(33)a

94(94)a
0(0)
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1(1)a
35(35)a

97(97)a
1(1)a
2(2)a

87(87)a
0(0)
13(13)a

25(25)a
15(15)a
34(34)a
26(26)b

67(67)a
9(9)b
24(24)a

83(83)a
17(17)a

11(11)a
1(1)a
88(88)a

47(47)a
43(43)a
10(10)a

87(87)a
1(1)a
12(12)a

93(93)a
2(2)a
5(5)a

68(68)a
10(10)b
22(22)a

95(95)a
0(0)

0.291

0.428

0.277

0.017

0.147

0.172

0.177

0.605

0.855

0.002

0.756



high 6(6)a 5(5)a
Notes: Numbers in bold face indicate statistical significance (p-value <0.05)

a ,b superscripts are statistically significant at p-value <0.05 using comparison of

column proportions (z-test) for categorical variables

Table 11 presents a comparison of the percentage of subjects with different
GDQS intake categories (low, moderate, high and very high) of various food groups
between female subjects and male subjects. The statistical significance of the
differences between these groups is indicated by the provided Pearson Chi-Square
values.

There is a significantly higher percentage of subjects with moderate intake of

red meat and white root tubers in males.

4.7 Evaluation of diet quality using HEI and HEI food groups consumption of
study sample

Table 12 Comparison of Mean of HEI score and the percentages of subjects with low,
moderate, and high HEI score between males and females in the sample of AUB non-
academic staff

total

female male (n=200) p value
Total HEI Score Points, mean
(SD) 53.01+11.88  50.18+13.08 51.6 £12.54 0111
Total HEI score, n (%) 0.102
low 38(38) 53(53) 91(45.5)
moderate 61(61) 46(46) 107 (53.5)
high 1(1) 1(1) 2(1)

p-value is derived from Pearson Chi-Square for categorical variables and from
independent samples T-test for continuous variables.

60



Table 12 displays the comparison of means of HEI scores and their standard
deviation along with the percentages of subjects with low, moderate, and high HEI
score between males and females in the sample of AUB non-academic staff.

In the total sample, the total HEI score was 51.6 with a standard deviation of
12.54..Males had a total HEI score of 50.18 and females had a total HEI score of 53.01.
This difference was not significant at the 5% level. Most of the participants (53.5%)
possessed a moderate HEI score, while 45.5 % had a HEI score categorized as low, and

1% had a high HEI score.
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4.8 HEI food groups categorization into standard minimum, moderate and
standard maximum score of each HEI food group in the sample of AUB non-

academic staff

Table 13 The percentages of subjects with standard minimum, moderate and standard
maximum score of each HEI food group in the sample of AUB non-academic staff

Category of intake

n(%)

Adequacy: min mod max
Total Fruits 194(97) 2(1) 4(2)
Whole Fruits 91(45.5) 20(10) 89(44.5)
Total Vegetables 14(7) 2(1) 184(92)
Greens and Beans 153(76.5) 6(3) 41(20.5)
Whole grains 146(73) 38(19) 16(8)
Dairy 44(22) 0(0) 156(78)
Total Protein Foods 164(82) 19(9.5) 17(8.5)
Seafood and Plant Proteins 143(71.5) 15(7.5) 42(21)
Moderation:

Refined Grains 114(57) 55(27.5) 31(15.5)
Sodium 37(18.5) 102(51) 61(30.5)
Added Sugars 11(5.5) 0(0) 189(94.5)
Saturated Fats 22(11) 105(52.5) 73(36.5)
Fatty Acids 37(18.5) 72(36) 91(45.5)

Table 13 outlines the categorization of participants into different intake groups,

specifically, the standard minimum, moderate and standard maximum based on their

adherence to recommended intake levels of various food categories as determined by

the HEI. Noting that the individuals that received Consumption score levels between the

standard minimum and standard maximum were classified as Moderate.

Within the study population, a larger proportion presented a high maximum

intake of the following: total vegetables (92%), dairy products (78%), added sugars

(94.5%), and fatty acids (45.5%).
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Conversely, there was a higher adherence to the minimum intake levels for total fruits
(97%), whole fruits (45.5%), greens and beans (76.5%), whole grains (73%), total
protein foods (82%), seafood and plant-based proteins (71.5%), and refined grains
(57%).

Lastly, there was a higher adherence to the moderate intake levels for Sodium

(51%) and saturated fats (52.5%).

4.9 Determination of the food groups contributing to a low HEI score

Table 14 Comparison of the percentage of subjects with low, moderate, and high intake
category of each food group between subjects with low and subjects with moderate/high
total HEI score.

Category of intake

n(%)

Adequacy: o1 (ne10o) P value
Total Fruits 0.057
Min 89(97.8), 105(96.3),

Mod 2(2.2), 0(0)a

Max 0(0), 4(3.7),

Whole Fruits 0.037
Min 50(54.9), 41(37.6),

Mod 6(6.6)a 14(12.8),

Max 35(38.5), 54(49.5),

Total

Vegetables 0.06
Min 10(11), 4(3.7)p
Mod 0(0), 2(1.8),

Max 81(89), 103(94.5),

Green beans 0.003
Min 79(86.8), 74(67.9),

Mod 3(3.3), 3(2.8),
Max 9(9.9), 32(29.4),
Whole grains 0.0001
Min 82(90.1), 64(58.7)p
Mod 8(8.8)a 30(27.5)p
Max 1(1.1), 15(13.8)
Dairy 0.0001
Min 32(35.2), 12(11)y
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Mod 0(0) 0(0)

Max 59(64.8), 97(89)y
Total Protein
Foods 0.004
Min 83(91.2), 81(74.3),
Mod 6(6.6), 13(11.9),
Max 2(2.2); 15(13.8),
Seafood and
Plant Proteins 0.001
Min 77(84.6), 66(60.6),
Mod 4(4.4), 11(10.1),
Max 10(11),  32(29.4),
Moderation:
Refined Grains 0.007
Min 61(67)a 53(48.6)p
Mod 23(25.3), 32(29.4),
Max 7(7.7), 24(22)y
Sodium 0.002
Min 26(28.6); 10(9.2),
Mod 41(45.1), 61(56),
Max 24(26.4), 37(33.9),
Added Sugars 0.531
Min 0(0) 0(0)
Mod 4(4.4), 7(6.4),
Max 87(95.6), 102(93.6),
Saturated
Fats 0.0001
Min 19(20.9), 3(2.8)p
Mod 50(54.9), 55(50.5),
Max 20(22), 51(46.8),
Fatty Acids 0.0001
Min 32(35.2), 5(4.6)p
Mod 36(39.6), 36(33)a
Max 23(25.3), 68(62.4),

Notes: Numbers in bold face indicate statistical significance (p-value <0.05)
a ,b superscripts are statistically significant at p-value <0.05 using comparison of

column proportions (z-test) for categorical variables
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In this table, the research participants were categorized into two distinct groups:
individuals with low HEI scores and those with high/moderate HEI scores (Due to the
low number of participants having a high HEI score).

Within each of these groups, participants were further classified into low,
moderate, and high intake categories for various food groups based on their HEI scores
for each respective food group. The table displays the disparities in the proportions of
participants with low, moderate, high, and very high intake of each food group between
those with low HEI scores and those with high/moderate HEI scores. The statistical
significance of the differences between these groups is indicated by the provided
Pearson Chi-Square values.

Concerning the adequacy food groups, individuals with a low HEI score
exhibited significantly reduced consumption compared to those with moderate/high
total HEI scores for whole fruits, green beans, whole grains, dairy, total protein foods
and seafood and plant proteins.

Concerning the moderation food groups, individuals with a low HEI score
exhibited significantly high consumption compared to those with moderate/high total

HEI scores for refined grains, sodium, saturated fats and fatty acids.
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4.10 Differences in HEI scores food groups of females and males in the AUB
non-academic staff sample

Table 15 The percentage of subjects with low, moderate, and high intake category of
each food group and their comparison between females and males

Category of intake
males females

Adequacy: (n=100) (n=100) P Value
Total Fruits
Min 95(95), 99(99), 0.214
Mod 2(2), 0(0),
Max 3(3)a 1(1),
Whole Fruits 0.295
Min 40(40), 51(51)a
Mod 11(11), 9(9),
Max 49(49), 40(40),
Total

Vegetables 0.305
Min 6(6)a 8(8)a
Mod 000)a  2(2)a

Max 94(94), 90(90),

Green beans 0.679
Min 79(79), 74(74),
Mod 3(3)a 3(3)a
Max 18(18), 23(23),
Whole grains 0.632
Min 70(70), 76(76),
Mod 21(21), 17(17),
Max 9(9)a 7(7)a
Dairy 0.733
Min 23(23), 21(21),
Mod O(O)a O(O)a
Max 77(77)a 79(79),
Total Protein

Foods 0.13
Min 81(81), 83(83).
Mod 13(13), 6(6),
Max 6(6)a 11(11),
Seafood and

Plant Proteins 0.964
Min 71(71), 72(72),
Mod 8(8)a 7(7)a
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Max 21(21)a 21(21)a

Moderation:
Refined Grains 0.067
Min 56(56), 58(58),
Mod 23(23), 32(32),
Max 21(21); 10(20)p
Sodium 0.354
Min 22(22), 14(14)a
Mod 49(49), 53(53),
Max 29(29), 32(32)a
Added Sugars 0.121
Min 0(0), 0(0),
Mod 3(3)a 8(8)a
Max 97(97)a 92(92),
Saturated
Fats 0.004
Min 13(13), 9(9),
Mod 61(61), 44(44)
Max 24(24), 47(47)
Fatty Acids 0.023
Min 23(23), 14(14),
Mod 41(41), 31(31),
Max 36(36), 55(55),

Notes: Numbers in bold face indicate statistical significance (p-value <0.05)
a ,b superscripts are statistically significant at p-value <0.05 using comparison of

column proportions (z-test) for categorical variables

Table 15 presents a comparison of the percentage of subjects with different HEI
intake categories (low, moderate, high and very high) of various food groups between
female subjects and male subjects. The statistical significance of the differences
between these groups is indicated by the provided Pearson Chi-Square values.

There is a significantly higher percentage of subjects with moderate and high intakes of
saturated fats in females. Also a significantly higher percentage of subjects with high

intakes of fatty acids in females.
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4.11 Difference between HEI scores and GDQS scores of AUB non academic
staff

Table 16 Percentages of subjects at low, moderate and high score between HEI and
GDQS

Scoring Method

n(%) p value
GDQS HEI
Total score levels
Low 51(25.5) 91(45.5) 0.815
Moderate 118(59) 107(53.5)
High 31(15.5) 2(1)

p-value is derived from Pearson Chi-Square for categorical variables and from
independent samples T-test for continuous variables.

Table 16 presents the percentages of subjects categorized at low, moderate and
high score levels using two different scoring methods: HEI and GDQS. No significant
difference is seen in the percentages of subjects in all categories. The percentage of
subjects with a low total score was higher in HEI (45.5%) than in GDQS (25.5%), and
the percentage of subjects with a moderate total score was higher in GDQS (59%) than
in HEI (53.5), and lastly, the percentage of subjects with a high total score was higher in

GDQS (15.5 %) than in HEI (1%) .
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CHAPTER 5

DISCUSSION

5.1 Major findings of the study

This study evaluated the quality of diet in relation to nutrient adequacy and
NCDs using the GDQS and HEI among university non-academic staff aged 24 to 49 in
Lebanon.

In fact, this research identified the food groups that contributed to a low GDQS
score in the total sample, and it presented a comparison of the different intake categories
(low, moderate, high and very high) of various food groups between female subjects
and male subjects.

It also checked whether socio-demographic, lifestyle and BMI characteristics
have any influence on GDQS scores.

Moreover, it investigated the factors influencing the consumption of the various
GDQS food groups.

The GDQS was used as a straightforward metric to capture two dimensions of
diet quality: risk of NCDs and nutrient adequacy. This metric does not require food
composition tables, making it easier to use.

The study also identified the food groups that contributed to a low HEI score.,
presented a comparison of the different intake categories (low, moderate, high and very
high) of various food groups between female subjects and male subjects.

The research was carried out among university non-academic staff, using the

GDQS, which was initially created and validated for non-pregnant, non-lactating
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women of reproductive age. However, the GDQS has been applied to men in previous
research. Noting that, ensuring proper nutrition for adults is crucial to help in averting
or postponing the onset of NCD development risk factors and disorders, especially in a
population, suchas in Lebanon, that is undergoing a nutritional insecurity linked to an
economic crisis (Melki et al., 2004).

The study showed that mean values for total GDQS, GDQS+, and GDQS-
scores were 18.46+4.39, 7.76+3.56, and 10.70£2.37, respectively.

These findings align with a study performed in India on age reproductive women, where
the mean values for total GDQS, GDQS+, and GDQS- scores were 23+3.6, 11.8+4, and
11.3£1.4, respectively (Mika Matsuzaki etal., 2021). Another study performed on Thai
adults showed that the mean values for total GDQS in men 19.6+4.6 and in women
19.4+4.9 (Bromage et al., 2023).

Most of the participants (59.5%) exhibited moderate GDQS score levels, while 25.5 %
had low GDQS scores, and 15% demonstrated high GDQS score levels. Italso revealed
that males have very slightly higher total GDQS (18.49) and GDQS+ (7.78) mean
scores compared to females that have total GDQS (18.44) and GDQS+ (7.68) mean
scores. On the other hand, in GDQS- mean scores, females slightly presented higher
scores (10.75) than males (10.66).

The results of our study are in line with the results of a study conducted in
Lebanon between May 2008 and August 2009 that analyzed the dietary data among
Lebanese adults aged 24-49 years and was derived from the National Nutrition and
Non-Communicable Disease Risk Factor Survey. In fact, the 2008 study had found that

the mean total GDQS score is 17.84 +4.25, where most of the participants (65.3%)
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exhibited moderate GDQS score levels, while 24% had low GDQS scores, and 10.8%
demonstrated high GDQS score levels.
In terms of the distribution of total GDQS score levels in our sample, a larger
proportion of females fall into the "Low" total GDQS score category (27%) compared
to males (24%). Conversely, a greater percentage of males fall under the "moderate”
total GDQS score category (61% for males, 58% for females). Equal proportions of
males and females (15% each) fall into the "Moderate" total GDQS score category.

Most of the study sample displayed a low intake for the following categories:
citrus fruits, deep orange fruits, other fruits, dark green leafy vegetables, cruciferous
vegetables, deep orange vegetables, legumes, deep orange tubers, nuts and seeds, whole
grains, fish and shellfish, poultry and game meat, low-fat dairy, and eggs.

Understanding the individuals decision-making process regarding food is
essential for reshaping the existing food system and to promote people's healthiness
(Chen & Antonelli, 2020). In this study, the three most frequently reported barriers to
consumption of healthy food groups were adherence to past eating habits followed by
high cost and not liking taste and texture.
When considering past eating habits, these are long-established core dietary patterns,
thus, it takes a degree of effortand time to effect a meaningful change in their course.
These habits are usually related to the general stability of dietary intake behaviors
(Mela, 1999).

Besides, concerning high cost, it can be said that upon financial stress, unstable
political situation, or when there is any compromise in government services, nutrition
inequalities are aggravated. Increased food prices and devalued currency may initiate

detrimental coping mechanisms such as omitting specific food groups from the diet or
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skipping meals. This may create long term adverse side effects (Global Nutrition
Report, 2020).

In literature, two major unsurmountable obstacles that determine food choices
and limit access to nutritious and healthy food include, but not limited to, diet cost and
affordability. The influence of these factors should be highly considered in LMIC when
implementing nutrition education policies that target behavior change in terms of
drivers of food choice (Herforth & Nations, 2020).

Lastly, regarding not liking taste and texture, it should be mentioned that food
choices are usually regulated by sensory and immediate hedonic dimensions.
Aversions and expression sensory dislikes, as well as the connections between sensory
characteristics and the regulation of food intake are often a result of personal
experiences or past eating habits. Thus, sensory preferences may be a proximate, rather
than a true root cause that drives food choices (Mela, 1999).

Thus, this study highlights the need for multifold action that help enhancing
healthy food groups consumption to ultimately enhance health promotion and NCDs
prevention.

In fact, a better financial status may help with the prevention of obesity,
especially because it is associated with an improved food purchasing power in terms of
quality in addition to a greater capability in engaging in sports activities and leisure
time. While knowledge on the other hand may help with adapting behaviors associated
with healthier practices. Thus, when combined, wealth and education will shape health -
conscious outcomes leading to behavior change and shaping of a coherent lifestyle

(Chamieh et al., 2015).
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On the other hand, the study sample exhibited a high intake of other vegetables
and liquid oils.

Somewhat, these findings align with the findings of a study conducted in rural
Bangladesh that assessed diet quality in men and women, where both men and women
exhibited low intakes of all healthy GDQS food groups except for other vegetables and
fish (Coleman et al., 2023).

The high consumption of liquid oils is related to the fact that the primary choice
for added fat among Lebanese is olive oil. The prevalent use of olive oil in Lebanon is
due to its abundance and wide production in the country (Karam et al., 2022).

Turning to the unhealthy food groups contributing to the GDQS- score, the study
sample demonstrated a high intake of refined grains and baked goods.

This finding aligns with a study performed on urbanizing South Indian population,
where all females consumed increased amounts of refined grains and baked goods. (M.
Matsuzaki et al., 2021)

The enjoyment of taste and texture served as the first major facilitator for all

GDQS unhealthy food groups, followed by past eating habits and denying the adverse
health effect.
Low intakes of processed meat, sweets and ice cream, sugar sweetened beverages, juice,
white roots and tubers and purchased deep fried food were marked. In fact, processed
meat, in the first place is associated with CVD, diabetes and some forms of cancer
(Alshahrani et al., 2019), thus the low intake of processed meat is beneficial.

Secondly, excess free sugar intake, particularly in the form of sugar-sweetened

beverages, or juice and sweets and ice cream contribute to obesity and nutrition-related
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NCDs (Angulo et al., 2021). Thus, the reduced intake of these food groups is beneficial
in terms of NCDs prevention.

When considering unhealthy food groups that contribute to a higher GDQS-
score when consumed excessively, most of the study participants displayed a very high
intake of high-fat dairy, and a low intake of red meat.
the high intake of high fat dairy products is linked to several adverse health effects due
to its high content of saturated fatty acids. A higher SFA intake may result in elevated
levels of low-density lipoprotein cholesterol (LDL), consequently raising the risk of
CVDs (Lordan et al., 2018).

The HEI is originally developed for the American population, as a tool for
evaluating adherence to DGAs, however it was previously applied to many non-
American populations. In this study, the total HEI score was 51.6 + 12.54, with 53.5%
of the participants having a moderate HEI score, while 45.5 % having a HEI score
categorized as low, and 1% having a high HEI score. Our results align with the results
of a study performed on Iranian individuals in 2022 showed a total HEI score of 50.4 £+
14.2 (Vahid etal., 2022). In the 2008/2009 survey, it was shown that the total HEI score
was 45.66 +13.02 with 35% of the participants having a moderate HEI score, and 63.8
% having a HEI score categorized as low.

While a moderate score is not necessarily bad, it indicates that there are areas
where dietary choices could be enhanced. Especially in the HEI components that had a
low consumption which were total fruits, whole fruits, greens and beans, whole grains,

total protein foods, seafood and plant-based proteins, and refined grains.
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In our cohort there was a high maximum intake of the following HEI
components total vegetables, dairy products, added sugars, and fatty acids. Lastly, there

was a higher adherence to the moderate intake levels for Sodium, and saturated fats.

5.2 Strengths and limitations

This study has several strengths. In fact, the recalls were conducted by a licensed
dietitian who underwent training before gathering data, with the aim of reducing the
possibility of interviewing bias. Also, the GDQS has undergone extensive testing and
validation across diverse countries with differing dietary habits, NCDs prevalence, and
economic status. This testing has confirmed its capacity to correlate with both nutrient
sufficiency and NCDs. Lastly, using the GDQS application and nutritionist professional
which are specialized software for dietary assessment and analysis improve accuracy
and efficiency in calculations.

This study has several strengths. In fact, the recalls were conducted by a licensed
dietitian who underwent training before gathering data, with the aim of reducing the
possibility of interviewing bias. Also, the GDQS has undergone extensive testing and
validation across diverse countries with differing dietary habits, NCDs prevalence, and
economic status. This testing has confirmed its capacity to correlate with both nutrient
sufficiency and NCDs. Lastly, using the GDQS application and nutritionist professional
which are specialized software for dietary assessment and analysis improve accuracy

and efficiency in calculations.
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Concerning the limitations, using a convenient sample may limit external
validity, as the sample may not be reflective of the diversity present in the broader
population. Also, in our analysis, it is worth noting that the utilization of Pearson Chi-
Square to compare GDQS and HEI food groups between subjects with different score
categories and gender might be a limitation, and a more robust approach could involve
employing binary logistic regression for a more comprehensive examination of the
associations. Moreover, the analysis of diets was done using a single-day 24-h recall
which is susceptible to random error caused by the day-to-day fluctuations in food
intake. In addition, there may be bias in self-reported data from 24-hour recall
assessments, especially memory bias, in fact, participants may have difficulty in
accurately recalling what they ate over the past 24 hours, and they may forget certain
items consumed, also some have faced difficulty in choosing the 3D corresponding to
the quantity they ate. Also, respondents may provide answers that they believe are
socially acceptable or that align with perceived dietary norms, rather than accurately
reflecting their actual food consumption, these are referred to as social desirability bias.
This can lead to overreporting of healthy foods and underreporting of unhealthy ones.
Or vice versa, participants tended to exaggerate in reporting lower quantities or
unhealthy food thinking that they would get any compensation after the interview.
Additionally, the restriction to just 5 healthy and 5 unhealthy food groups in the
questionnaire may limit the thorough evaluation of food choice drivers, possibly
overlooking some GDQS food groups that extend beyond the designated categories.
Lastly, non academic staff had tight schedules, they wanted to finish the interview in the

fastest way in order to resume working.
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CHAPTER 6

CONCLUSION

This research revealed that a significant portion of AUB non academic staff
displayed a moderate GDQS score. Moreover, no significant difference was shown
between femalesand males in terms of total GDQS, GDQS+, and GDQS- as well as the
proportions of individuals categorized under low, moderate, and high total GDQS
scores. None of the sociodemographic, lifestyle and BMI characteristics showed any
effect on the GDQS score and its sub metrics. The three most frequently reported
barriers to consumption of healthy food groups were adherence to past eating habits
followed by high cost and not liking taste and texture.

The enjoyment of taste and texture served as the first major facilitator for all
GDQS unhealthy food groups followed by past eating habits and denying the adverse
health effect.

This study also revealed that a significant portion of AUB non academic staff
displayed a moderate HEI score. Moreover, no significant difference was shown
between females and males in terms of HEI score as the proportions of individuals
categorized under low, moderate, and high HEI.

Thus, adequate approaches that focus on the promotion of healthier eating habits
and contribute to the reduction NCDs risk factors should be implemented to eventually

help in controlling adverse health consequences and NCDs burdens.
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APPENDIX 1

(ENGLISH CONSENT FORM)

Consent to Participate in a Research Study

Title: “The drivers of consumption of foods associated with noncommunicable disease rnisk
among Lebanese adults using the Global Diet Quality Score™

Principle Investigator:
Dr MNahla Hwalla — Professor Faculty of Agncultural and Food Sciences - AUB

Co-Investigators:
Dr Lara Masreddine — Professor Faculty of Agncultural and Food Sciences - AUB

Dr Samer Kharroubi - Associate Professor Faculty of Agncultural and Food Seciences - AUB

Karen Zoghbi — Student - Faculty of Agricultural and Food Sciences - AUB
Majwa Mourad - Student Faculty of Agricultural and Food Sciences - AUB

Address:
Department of Nutrition and Food Sciences- American University of Beirut - Bliss Street

Phone:
(01 350000 Ext: 4443

Site Where the Studv will be Conducted:

American University of Beirut, Faculty of Agricultural and Food Sciences, Department of
Mutrition and Food Sciences

You are being invited to participate in a study entitled: *The dnvers of consumption of foods
associated with noncommunicable disease nsk among Lebanese adults using the Global Dhiet
Quality Score”, conducted by the American University of Beirut, and which will include 585
participants: 385 university male students recruited from AUB; and 200 non academic staft (100
males and 100 females), not belonging to upper administration positions recruited from AUB.

Please take time to read the following information carefully before you decide whether you want
to participate in this study or not. This statement describes the objectives, procedures, benefits,
nisks, discomforts, and precautions related to the study. Alternative procedures, 1f any, available
to vou, as well as your right to withdraw from the study at any time are also described. Please
teel free to ask any guestions 1f you need any clantfication about what 1s stated in this form or if
you need any additional information.

1) Purpose of the Research Study and Overview of Participation:

In Lebanon, unhealthy diets are among the recognized modifiable nisk factors for several
noncommunicable disease (NCDs) including diabetes, cardiovascular disease, and certain types
of cancer. Understanding the dnvers of eating behaviors and assessing the diet quality of the
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population 1s important in order to select the most effective interventions aiming to promote
healthy eating behaviors and thus mitigating NCDs.

The Global Diet Quality Score (GDQS) 1s an entirely food-based metric, consisting of 25 food
groups. The GDQS provide a simple, standardized metric appropriate for population-based
measurement of diet quality globally.

Studies exploring the drivers of eating behaviors and assessing the diet quality among young
adults are scarce in Lebanon. Moreover, the current economic crisis that our country 1s facing
has forced people to change their food choices by shifting from varied and nutntious
consumptions to lower quality diets. To make our sample homogeneous in terms of socio-
economic status, we have decided not include staff belonging to upper administrative positions,
since this category of staff do not belong to the low-to-middle income category that we are
targeting in our study. By stating upper administrative positions, we are excluding the President,
deans, vice presidents and heads of administrative units. Therefore, this study aims to explore the
drivers of consumption of harmful and protective foods and to assess the diet quality among 585
participants: 385 university male students recruited from AUB; and 200 non-academic staff (100
males and 100 females), not belonging to upper administration positions recruited from AUB.

2) Recruiting strategy:

Participation 1n this study 1s completely voluntary and an informed consent will be sought from
eligible students and non-academic staff who have the right to accept or decline participation on
their own. Their consent will be obtained during the screening stage. The recruitment
methodology, approved by the ethical board, will be performed in two stages:

- Stage | — Screening Stage: Flyers will be posted around AUB. Subjects who are interested to
participate in the study will be invited to visit the Department of Nutrition and Food Sciences at
AUB, at a specific date and time. The subject will be briefed about the study, its objectives, and
methodology, mn private. Eligibility of the participant will be confirmed based on age,
nationality, if they live in Lebanon. This screening stage will require around 5 minutes of your
time. The screeming stage will continue until a mimimum of 585 adults have been recruited.

After signing the informed consent and ensuring your eligibility for participation, data collection
will start right away after the screening stage, however if you prefer to meet later for data
collection, you will then be contacted to set a date and time convenient for you to meet or visit
the Department.

- Stage 2 — Recruitment Stage: The recruitment stage requires a total of 585 adults, that will be
selected based on specific sampling and recruitment protocols.

J) Project Description and Duration:

If you decide to participate in this study, you will be invited to visit the Department of Nutrition
and Food Sciences at AUB, on a date and time that 1s convenient for you.
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During your visit at FAFS, or any other convenient place on AUB campus, you will be asked to
stay for a face-to-face mterview that would take approximately 60 minutes for data collection.

In case face-to-face data collection was not feasible at the time of project initiation, interviews
will be done via zoom meetings.

Data will be obtained through the application of an interviewer-administrated questionnaire. This
questionnaire includes questions about your demographic, socioeconomic, lifestyle factors,
anthropometric measurements, 24-hour dietary recall (24-HR) and determinants of your eating
behaviors for certain food groups.

The collection of 24-HRs will be conducted for the assessment of diet quality. You will be given
the 2D Food Portion Visual, along with the necessary instructions, in order to facilitate the
collection of the 24-HRs. The 24-HRs consist of remembering what you consumed as
foods/dnnks 1n the previous 24 hours. They will be administered by trained nutritionists.

4) Risks and Discomforts:

Although any study may be associated with any unforeseeable risk, this study has minimal risk
and no major nisks results from the participation in this study. None of the data collection
measures bare any long-term or short-term hazards. The only possible concerns may include
discomfort or stress when asked certain questions such as socioeconomic status. You may feel
uncomfortable participating in weight and height measurements. To minimize the nisks,
questions will be asked individually rather than 1n a group interview context where you may not
want to disclose any information and 1f any of the questions make you feel uncomfortable, you
are not required to answer. You are free to skip any questions and refrain from answering.
Moreover, all collected data and results will be kept strictly confidential and measures will be
taken to ensure no breach of privacy.

Considering the COVID-19 situation, all the necessary safety measures (masks, gloves,
preventive gear...), will be ensured at all times at the Department of Nutrition and Food Sciences
{(according to the IRB guidance document).

5) Potential Benefits:

By participating in this study, you will be contributing to science. All findings will be conveyed
to you by the end of the study.

There are benefits from participation in this study whereby you will learn about your diet quality
score and what food items appear to contribute to the score and increase risk of NCDs.
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Moreover, since the study aims to understand drivers of eating behavior and the diet quality
among Lebanese adults, this study will inform the design of future interventions and policies
aiming to promote healthy eating behaviors.

There are no anticipated expenses for you to pay 1f you participate in the study.

If you don’t want to take part in the study anymore for a reason of your own, then the study
investigators will terminate your participation.

6) Other ways to reach the aim of the study:

There 1s no other way to reach the aim of the study.

7) Confidentiality:

All procedures will take place in a private room to ensure your privacy. The investigators are
committed to preserve anonymity of the participant, to keep the results confidential, and to mve
results only to the participant invelved. If you agree to participate, all collected data will be kept
strictly confidential and measures will be taken to ensure no breach of your privacy. Also, all
participants will be assigned by random identifiers to further assure the confidentiality of
records. A sheet will be prepared whereby each ID will be linked to the name of the participant.
All data used for research purposes, however, will be based on the IDs only.

Only the members of the research group will have access to the data that will only be used for
research purposes. Records will be monitored, without violating confidentiality. The data
collection sheets will be locked in a cabinet at the principal investigator’s office. Electronic
versions of the data will also be secured and locked by a password. This data will be stored on
the principal’s mvestigator computer.

Only the PI will have access to the complete data set. Proper measures will be taken to keep the
individually identifiable information confidential, only shared with the researchers listed in this
IRB application, and only used for the purposes of this research project. All identifiers (name,
DOB, address, etc.) will be de-identified once the data merging at the institution 1s complete.
Your contact information will be securely stored at AUB for internal use during the study. The
research data will not include your identifying information. Identifiers will be collected for study
purposes; however, all data will be de-identified and 1dentifiers will not be disclosed. Please
acknowledge that participation in this study 1s completely voluntary.

Your decision not to participate will not influence your relationship with AUB in any possible
way.
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Signature of Investigator or designee

Date & Time

Participant’s Consent:

I have read and understood all aspects of the research study and I had enough time to have all my
questions answered. [ voluntanly agree be a part of this research study and I know that I can
contact Dr. Nahla Hwalla at 01-350000 Ext 4443 or any of her designee involved in the study in
case of any questions at any time during and after the conduction of the study. If I felt that my
questions have not been answered, [ can contact the Institutional Review Board for human nights
at 01-350000 Ext 5445. I understand that [ am free to withdraw this consent and discontinue
participation in this project at any time, even afier signing this form, and 1t will not affect my
care or benefits. [ know that [ will receive a copy of this signed informed consent.

Name of Participant Signature
Date & Time
Witness’s name Witness's Signature

(If participant is illiterate)

Date & Time

American University of Beirut |
Institutional Review Board
16 December 2022

APPROVED
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APPENDIX 2

(ARABIC CONSENT FORM)
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APPENDIX 3

(ENGLISH QUESTIONNAIRE)

Questionnaire
“The drivers of consumption of foods associated with noncommunicable disease risk among Lebanese adults using the Global Diet
Quality Score™

American University of Beirut
Institutional Review Board
16 December 2022

APPROVED

1. PERSOMAL & HOUSEHOLD INFORMATION

L. Gender
O 1.Male
[ 2. Female
2, Age (years):

3. Living arrangement:
O 1. Living at parental home
O 2. Living in student residence
O 3. Living at their own home
4. Place of Residence:

O 1. Urban area
[ 2. Rural area

If the participant is a university student, please answer questions 3 and 6 - and skip questions 9,8,7:

5. Major of study
O 1. Health related major ( Biomedical, Nutrition, Food science, Medicine, Public health, and nursing)
O 2. Non- health related major

6. Academic year of study:

If the participant is a non-academic staft , please answer questions 9.8,7 - and skip questions 5 and 6:

7. Job title:

8. Marital status:
O 1.single
O 2 Married
O 3 Divorced
O 4. Widowed

9. Educational Level:
O 1. Miterate, primary education
O 2. Elementary
O 3. Secondary

88



0O 4. Technical
O 5.University and higher education

10.Total Family members number who usually sleep in this house:

11.How many rooms are there in your house other than the kitchen, the bathroom, the parking, the open-
air balcony?

2. ANTHROPOMETRIC MEASUREMENTS
12.Reported height: (cm)
13.Reported weight: (kg)

JALCOHOL CONSUMPTION
14.. Alcohol drinker

O 1. Drinker
O 2. Non-drinker or past drinker

4. SMOKING
15. Smoking status?
O 1. Current smoker
O 2. Non-smoker or Past-smoker

3. PHYSICAL ACTIVITY

16. How often do you Exercise?

O 1.Never or very rarely

O 2.Less than once a week

O 3.0nce a week

O 4. Twa or three umes a week

O 5.More than three imes a week
17. How many hours/ minutes per day do you Exercise?

O 1.Don’t exercise

O 2. Less than 30 minutes

O 3. 30 minutes

O 4. 1-2 hour

O 5. More than 2 hours

6. DIETARY ASSESSMENT: 24-HOUR DIETARY EECALL:
Please recall what you ate and drank the previous day from the time you woke up until the next morning. Mention the kind of
the food, quantity, the place and the time that you ate at:

Place | Time | Food Eaten | Quantity (Amount) | Method of preparation |

89



Is this an unusual example? [0 1.¥es

If “Yes™, then how it is unusual?

T.DRIVERS OF CONSUMPTION OF HARMFUL AND PROTECTIVE FOODS:

O2 No

18. What sorts of things makes it harder to consume Fruits? (Multiple answers possible)

| don’t like | High | I don’t Mot Mot Past eating | High Others:
the taste/ cost know the availahle | available habits (Mot | spoilage _
texture health athome | at local used to eat | rate
benefits markets fruits
frequently)
1.0 20 (30 4.0 5.0 6.0 7.0
19, What sorts of things make it harder to consume Vegetables? (Multiple answers possible)
[ don’t like | High [ Idon't Mot Mot Past eating | High Others:
the taste/ cost know the available | available habits (Mot | spoilage
texture health athome | at local used to eat | rate -
benefits markets vegetables
frequently)
1.0 20 (3.0 4.0 5.0 6.0 7.0

20. What sorts of things makes it harder to consume Low-Fat Dairy products? (Multiple answers possible)
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[don’tlike | High | don’t Mot Mot Past eating Lactose | Others:
the taste/ cost know the | available at | available | habits (Not intolerant
texture health home at local | used to eat
benefits markets | low-fat dairy
products
frequently)
1.0 2.0 0O 4.0 5.0 6.0 7.0
21. What sorts of things makes it harder to consume Deep Orange Tubers (carrots)? (Multiple answers
possible)
[dont like | High | Idon’t Mot Not Past eating High Others:
the taste /| cost know the available | available habits (Mot | spoilage
texture health at home | at local used to eat rate -
benefits markets deep orange
tubers
frequently)
1.0 2.0 (3.0 4.0 5.0 6.0 7.0

22, What sorts of things make it easier to consume Refined Grains (White bread, pasta, rice...)? (Muliple
answers possible)

[like the | Low | ldon’t Available | Available Past eating TV, Others:
taste/ cost know the | at home at local habits (Used internet,
texture adverse markets to eat refined | social
health grains media
effect frequently) ads
1.0 20 |30 4.0 50 6.0 7.0

23, What sorts of things makes it easier to consume Sweets and lee cream? (Multiple answers possible)

[ like Low | ldon™t Available | Available | Past eating | Convenient | TV, Others:
the cost | know at home | at local habits {easy to internet,
taste/ the markets | (Used to eat | prepare/ eat, | social
texture adverse sweets long shelf media
health frequently) | life...) ads
effect
1.0 20 (30 4.0 5.0 6.0 7.0 8.0

24. What sorts of things makes it easier to drink Sugar Sweetened Beverages? (Multiple answers possible)

[ like Low | ldon't | Available | Available | Past eating Convenient | TV, Others:
the cost | know at home at local habits (Used | (easy to internet,
taste/ the markets | to drink prepare/ eat, | social
texture adverse sugar long shelf media

health sweetened life...) ads

effect beverages

frequently)

1.0 20 (30 4.0 5.0 6.0 7.0 8.0

25, What sorts of thing makes it easier to consume Red Meat? (Multiple answers possible)

[ like the I don't Available | Awvailable | Pasteating | Others:
taste/ know the | at home at local habits (Used
texture adverse markets to eat red
health meat
effect frequently)
1.0 2.0 3.0 4.0 50
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26. Do you eat Whole Grains frequently?

O 1.¥es (Please skip question 24)

O 2. No (Please go to question 24)

27, If no, why don’t you eat Whole Grains? (Multiple answers possible)
| don't like | High | I don't Mot Mot Past eating | | am Others:
the taste/ cost know the available | available habits (Mot | ynable to
texture health at home at local used to eat identify
benefits markets Whole whole
grains o
frequently) | 50
et products
1.0 20 |30 4.0 5.0 6.0 7.0
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APPENDIX 4

(ARABIC QUESTIONNAIRE)
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