European Review for Medical and Pharmacological Sciences 2023; 27: 532-539

Nutritional profile and energy density
evaluation of common traditional meals

in Arabic Gulf region

H. ALFHEEAID'-?

'Department of Food Science and Human Nutrition, College of Agriculture and Veterinary
Medicine, Qassim University, Buraydah, Saudi Arabia

Human Nutrition Section, School of Medicine, College of Medical, Veterinary and Life Sciences,
University of Glasgow, New Lister Building, Glasgow Royal Infirmary, Glasgow, United Kingdom

Abstract. — OBJECTIVE: This study aims to
describe the energy and nutritional profile of
common traditional meals in Arabic Gulf coun-
tries and extrapolate the usefulness of evaluat-
ing their energy density (ED) level.

MATERIALS AND METHODS: An analysis
of 155 traditional meals commonly consumed
in Arabic Gulf region was performed. The meals
were categorized into four ED levels based on
energy content as kcal per gram of meal weight.
The meals were further classified according to
their usual consumption pattern for the analysis.

RESULTS: The average percentage of macro-
nutrient composition of the meals was 50% as
carbohydrate (CHO), 18% as protein and 32% as
fat. The majority of the meals were categorized
as moderate energy density (MED) (55%) and
about 38% of them were categorized as low en-
ergy density (LED), whereas less than 8% of the
foods were categorized either as very low ener-
gy density (VLED) or high energy density (HED).
ED value (kcal/g) for sweets (SW) was the high-
est (2.9 + 1.3, Mean *= SD) compared to appetiz-
ers (APT) (1.9 £ 0.9), main dishes (MD) (1.7 = 0.9),
and side dishes (SD) (1.8 + 0.9). A negative cor-
relation (p=0.000) between moisture content
and ED was found in all meal types. A significant
positive correlation (p<0.05) was found between
CHO content and ED of all meal types except
MD. Protein and fat contents positively correlat-
ed with ED in all meal types.

CONCLUSIONS: The study illustrates that the
number of HED meals among the common tradi-
tional meals in Arabian Gulf region is very lim-
ited. The data also suggest that common tradi-
tional meals in Arabic Gulf region can be part of
a balanced diet to control energy intake if sweets
consumption has been avoided.
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Introduction

Excessive energy intake, which results in pos-
itive energy balance, is linked to the increasing
global prevalence of overweight and obesity"?. In-
creased energy intake is not only characterized by
eating more food, in terms of the amount (portion
size) consumed, but also can be through frequent
consumption of high energy dense (HED) foods
or meals’. The perception and comprehension of
food energy density (ED) has been a key issue in
terms of dietary intake and the establishment of
a more balanced consumption behaviour*. ED of
food, which is the energy released from a known
quantity of food, has gained much scientific inter-
est among nutrition scientists as a reliable mea-
sure of the overall quality of diet>*. ED can range
from 0 to 9 kcal/g depending on the macronutrient
composition of the food, and thus foods or meals
can be categorized into different levels ranging
from very low to high energy density*’. Tradition-
al foods are an integral part of the diet and they
have been developed a long time ago, and many
of them are still part of people’s diet®. Nutritional
composition of foods or meals determines their
impact on health, thus traditional foods may not
necessarily be healthy or balanced nowadays con-
sidering modern lifestyle. Research®!® indicates
that diets or meals rich in fruits and vegetables,
and foods containing significant amounts of wa-
ter have low energy density (LED), whereas those
rich in fats and sugars have high energy density
(HED). Therefore, the use of ED level seems to be
a simple and practical approach to control energy
intake and indicate overall diet quality.

Increased body weight, particularly body fat-
ness, is associated with increased risk for cardio-
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vascular disease, stroke, diabetes and many other
health complications'"'*. A number of studies™'*!*
have found a positive correlation between ED of
consumed foods and obesity, with HED foods
causing not only body weight gain but also the
incidence of obesity-related cancers'®!” and oth-
er weight-related health complications'®". In ad-
dition, prior experimental trials’®° showed that
consumption of LED foods while reducing fre-
quency of HED foods consumption can be an ef-
fective approach for weight-loss and maintaining
healthy body weight. Therefore, it is suggested?'-*?
that modulating food intake based on ED level
could be an effective strategy for weight control
and loss at population level and in clinical prac-
tice.

Obesity is a rapidly rising public health con-
cern and its prevalence is estimated at 13% of
the adult population worldwide?. In the Eastern
Mediterranean Region (EMR), a notable rise in
obesity prevalence was reported’* >, where 60%
of the EMR countries had an obesity prevalence
of 25% to 38% of the total population, which is
much higher than the global average. Prevalence
of obesity was reported?-**to be a staggering 42%
in Kuwait, 32.3% in the United Arab Emirates,
31.2% in Bahrain, and 28.3% in Oman. However,
a reverse trend was observed®** in Saudi Ara-
bia wherein the weighted prevalence of obesity
decreased from 28.7% in 2013 to 24.7% in 2021.
The decline in obesity prevalence was attributed
to a number of programs initiated as part of the
governmental vision 2030 plan, which includes
the introduction of a 50% excise tax on sugary
drinks, and a 100% tax on energy drinks starting
from the year 2019*'. Such programs were consid-
ered as substantial factor in reducing energy in-
take among individuals who frequently consume
fizzy drinks and sweets as part of their dietary in-
take**. The observation that reducing consump-
tion of energy dense foods can lead to a reduction
in obesity prevalence prompted us to conduct a
study aiming to evaluate the ED level of common
traditional meals in Arabic Gulf countries and de-
scribe their energy and nutritional profile.

Materials and Methods

Study Design

This study is a secondary data analysis of 267
traditional meals, which are commonly consumed
in Arabian Gulf region including Saudi Arabia,
Bahrain, Kuwait, Qatar and Oman. Nations of

these countries share the same culture, religion,
economic status, ethnicity, lifestyle and diet®.
Thus, for a data analysis purpose, meals with the
same basic ingredients but with different recipe
names, were averaged to a single value for each
compound. Data on meals composition, includ-
ing moisture, energy, fat, protein, carbohydrate
(CHO), and fiber contents, were collected from
established food tables®® and 11 published stud-
ies’*%. Nutritional profiles of the meals were
entered into Windiets® 2010 dietary analysis
software (Robert Gordon University, Aberdeen,
United Kingdom). The macronutrient content of
the meals was entered as grams per 100 grams of
meal weight, while caloric content was entered as
keal per 100 grams of each meal.

Meals Classification

Meals were classified according to their usual
consumption pattern into the following catego-
ries: appetizers (APT), main dishes (MD), side
dishes (SD) and sweets (SW)¥.

Enerqgy Density Calculation

Energy density of the meals was calculated as
keal per gram of meal weight®. The resultant val-
ues were categorized into very low energy dense
(VLED); yielding less than 0.6 kcal/g, low energy
dense (LED); yielding 0.6 - 1.5 kcal/g, moderate
energy dense (MED); yielding 1.5 - 4.0 kcal/g,
and high energy dense (HED) foods; yielding
more than 4.0 kcal/g of food?*’.

Statistical Analysis

All statistical data analysis was carried out
using SPSS Statistics v. 20.0 for Windows (IBM
Corp., Armonk, NY, USA). Descriptive analysis
using one-way ANOVA and Tukey’s posthoc test
were run to examine the differences within the
groups and between all nutritional parameters.
All the data were presented as mean + SD. Pear-
son’s correlation test was used to establish posi-
tive or negative correlations between energy den-
sity and other variables. The p-value < 0.05 was
considered to be significant.

Results

Out of the two hundreds sixty-seven (267)
meals, 21 beverages (=all beverages) were exclud-
ed from the analysis due to high variation in their
recipes between the Arabic Gulf countries. In
addition, energy and nutrient values of 91 meals,
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which contained the same basic ingredients but
had different recipe names, were averaged to a
single value for each compound. Consequently,
a hundred fifty-five (155) meals were included
in the study analysis. These traditional meals are
commonly consumed in Arabian Gulf region in-
cluding Saudi Arabia (SA, n=100), Bahrain (BH,
n=23), Kuwait (KW, n=20), Qatar (QR, n=7) and
Oman (OM, n=5). The meals included 18 appetiz-
ers (APT), 74 main dishes (MD), 35 side dishes
(SD) and 28 sweets (SW).

The average percentage of macronutrient com-
position of the included meals was 50% as CHO,
18% as protein and 32% as fat (Table I). The
majority of the meals were categorized as MED
(55%) and about 38% of them were categorized as
LED (Figure 1).

It was observed that sweets contained signifi-
cantly (p<0.001) lower moisture and significantly
higher CHO (p<0.001), consequently resulting in
the highest ED among other studied dish types
(Table II). Sweets also contained significantly
higher fat (p<0.05) and lower protein (p<0.05)
compared to appetizers, main and side dishes.
Among other meals, macronutrient contents were
comparable except fiber content of the main dish-
es, which was significantly lower than other meal
types (p<0.05). Subsequently, appetizers, main
and side dish types were found to have higher per-
centage of meals with low and moderate ED. Ap-
petizers and side dish types were the only groups
that contained very low ED meals, while sweets

Table I. Average nutritional composition and energy densi-
ty of traditional meals in Arabian Gulf region.

Average % Energy from CHO! 49.7+234
Average % Energy from protein' 18+12.5
Average % Energy from fat' 322+17.2
Average % of moisture 59.6 £20.0
kcal per 100 g (ED) 1.95+£1.0

Values presented as means (standard deviation) and numbers
of meals. 'Average percentage of energy obtained from 100
grams of all included meals (N =155). ED, energy density.

and main dishes were the groups that contained
high ED meals. Percentages and counts of meal
types within ED categories are presented in Fig-
ure 2.

Furthermore, correlation studies revealed a
highly significant (p<0.001) negative correlation
between moisture content and ED of all meal
types (Table III). On the other hand, a significant
positive correlation (p<0.05) was found between
CHO content and ED of all meal types. These
relationships indicate that ED decreases with
increasing moisture, while it increases with in-
creasing CHO content of the meals. No statisti-
cally significant correlations were found between
dietary fiber content and ED of any of the meals.
In the case of protein and fat, an overall signifi-
cant positive correlation (p<0.05) was observed,
but inconsistency prevailed in side dishes wherein
no such correlations were noted (Table I1I).
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Figure 1. Number and percentages of meals within different energy density categories. VLED, very low energy density;
LED, low energy density; MED, moderate energy density and HED, high energy density.
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Figure 2. Percentages and counts of meal types within ED categories. ED, energy density; VLED, very low energy density;
LED, low energy density; MED, moderate energy density and HED, high energy density.

Table II. General characteristics of the traditional meals as per dish type.

Dish types

APT MD SD Sw
Parameter (n=18) (n =74) (n = 35) (n = 28)
Moisture (g/100 g) 60.4 + 18.0 66.4+13.3 59.9+22.2 40.8** £22.0
CHO (g/100 g) 21.1+11.8 16.4 +10.8 25.7+20.6 41.9%* + 18.1
Protein (g/100 g) 87+47 9.1+£7.6 72+53 5.6%+3.6
Fat (g/100 g) 7.6+5.1 7.5+9.2 56+5.1 10.7*+7.3
Dietary fiber (g/100 g) 22+1.5 0.6* +0.6 1.6+14 1.0+1.1
Energy Density (kcal/g) 1.9+0.9 1.7+09 1.8+£0.9 2.9%*%+ 1.3

Values presented as means (standard deviation) for normally-distributed data, p-values were calculated using One-way ANO-
VA *p<0.05, **p<0.01 for value difference between dish types. APT, appetizer; MD, main dish; SD, side dish; SW, sweets.
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Table IllI. Correlations between meal types and energy density, moisture and macronutrients'.

APT MD sD S/ All
Parameter (n = 18) (n =74) (n = 35) (n = 28) (n = 155)
Moisture -0.985 -0.937 -0.963 -0.962 -0.946
(0.000)** (0.000)** (0.000)** (0.000)** (0.000)**
CHO 0.803 0.051 0.820 0.760 0.614
(0.000)* (0.663) (0.000)* (0.000)* (0.000)*
Protein 0.742 0.454 0.405%* 0.468* 0.319
(0.000)* (0.000)* (0.016) (0.012) (0.000)*
Fat 0.870 0.922 0.432 0.771 0.770
(0.000)* (0.000)* (0.010)* (0.000)* (0.000)*
Dietary fiber 0.240 -0.112 0.080 0.470 0.131
(0.338) (0.343) (0.649) (0.12) (0.104)

'Data presented as correlation coefficients calculated between energy density and all other variables using Pearson’s correla-
tion test. ¥*p<0.05, **p<0.01 for value correlations presented with parenthesis. APT, appetizer; MD, main dish; SD, side dish;

SW, sweets; All, all meals together.

Discussion

Findings of this study indicate that the major-
ity of common traditional meals in Arabic Gulf
region are categorized as MED or LED. Sweets
were most energy dense meals in comparison to
other dish types. These data suggest that, while
avoiding sweets and HED meals, common tradi-
tional meals in Arabic Gulf region can be part of
a balanced diet to control energy intake.

As expected, the present study showed a con-
clusive increase in ED of meals that contain high-
er CHO, fat and lower water content. Consequent-
ly, sweets predominantly containing grains and
sugar syrup with high fat and low water exhibited
higher ED compared to appetizers and side dish-
es that contained legumes, vegetables and meat
along with grains. It is noteworthy, that the wa-
ter content of the appetizers and side dishes was
notably higher than sweets. These results are in
good agreement with earlier studies®*? wherein
traditional Asian foods containing higher amount
of water exhibited low ED. Furthermore, re-
search’ indicates that food cooking or processing
by boiling or steaming rather than frying primar-
ily influences ED in Asian foods. Frying results in
the exclusion of water, while boiling or steaming
results in inclusion of more water without adding
any energy'. It is also reported® that higher wa-
ter content can lower ED even in high fat meals
as it adds weight and volume to the meal without
increasing energy content. The physical form of
the food ingredient plays a role in lowering ED of
foods or meals. As in the case of rice, which is the
staple Asian food, it absorbs higher amounts of
water and tends to be bulky thereby reducing ED
of the meal®'24,
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The positive correlation between the fat con-
tent and ED found in this study was in line with
the previous reports® wherein, high-fat meals
with low fiber and low moisture content exhib-
ited high ED by yielding more calories per por-
tion size. In this study, however, no correlation
was observed between dietary fiber content and
the ED of different meals. A similar observation®
was earlier reported with respect to Indonesian
traditional recipes. Careful analysis of the ingre-
dients used in these traditional meals indicates
that the combination of grains with legumes, meat
and vegetables increases not only weight and vol-
ume of the meal, but also considerably lower ED
thereby offering a good approach to lower the cal-
ories consumed per meal portion®. This strategy
of lowering ED is important because previous
experiments®*® indicated that incorporation of
LED meals in the diet was helpful in controlling
hunger as they promote satiety. Individuals can
eat satisfying quantities of food that match their
energy and nutrient demands if they adopt a low-
er-energy-dense eating habit, allowing them to
avoid weight gain or decrease excess weight. Due
to a variety of eating patterns that may be accom-
modated, a diet low in ED has broad applicability
and can thus be an important component of a life-
style that promotes a healthy, well-balanced diet
for weight management?®.

Conclusions

The data showed that common traditional
meals in Arabic Gulf region have a strategic com-
bination of cereal grains, meat, vegetables and
legumes along with higher water content. This
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allows individuals to eat satisfying quantities of
food to match their energy and nutrient demands.
The study findings also indicate that common
traditional meals in Arabic Gulf region can be
part of a balanced diet to control energy intake if
consumption of sweets and HED meals has been
avoided.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Acknowledgements

The researcher would like to thank the Deanship of Scien-
tific Research, Qassim University for funding the publica-
tion of this project.

Ethics Approval
Not applicable.

Funding

This research received no external funding.

Informed Consent
Not applicable.

Availability of Data and Materials
The data used for the study can be accessed via the corre-
sponding author.

ORCID ID
H. Alfheeaid: 0000-0002-3700-4086.

References

1) Swinburn BA, Sacks G, Hall KD, McPherson K,
Finegood DT, Moodie ML, Gortmaker SL. The
global obesity pandemic: shaped by global driv-
ers and local environments. Lancet 2011; 378:
804-814.

2) Vandevijvere S, Chow CC, Hall KD, Umali E,
Swinburn BA. Increased food energy supply as
a major driver of the obesity epidemic: a global
analysis. Bull World Health Organ 2015; 93: 446-
456.

3) Rolls BJ. Dietary energy density: applying be-
havioural science to weight management. Nutr
Bull 2017; 42: 246-253.

4) Drewnowski A. Obesity and the food environ-
ment: dietary energy density and diet costs. Am J
Prev Med 2004; 27: 154-162.

5) Azadbakht L, Haghighatdoost F, Esmaillzadeh
A. Dietary energy density is inversely associated
with the diet quality indices among Iranian young
adults. J Nutr Sci Vitaminol 2012; 58: 29-35.

6) Patterson E, Warnberg J, Poortvliet E, Kearney J,
Sjostrom M. Dietary energy density as a marker
of dietary quality in Swedish children and adoles-
cents: the European Youth Heart Study. Eur J Clin
Nutr 2010; 64: 356-363.

7) Takeda Y, Fujihara K, Nedachi R, lkeda I, Mori-
kawa SY, Hatta M, Horikawa C, Kato M, Kato N,
Yokoyama H. Comparing Associations of Dietary
Energy Density and Energy Intake, Macronutri-
ents with Obesity in Patients with Type 2 Diabetes
(JDDM 63). Nutrients 2021; 13: 3167.

8) Trichopoulou A, Vasilopoulou E, Georga K, Sou-
kara S, Dilis V. Traditional foods: Why and how to
sustain them. Trends Food Sci Technol 2006; 17:
498-504.

9) Ledikwe JH, Blanck HM, Khan LK, Serdula MK,
Seymour JD, Tohill BC, Rolls BJ. Low-energy-den-
sity diets are associated with high diet quality in
adults in the United States. J Am Dietetic Assoc
2006; 106: 1172-1180.

10) Esmaillzadeh A, Azadbakht L. Dietary energy
density and the metabolic syndrome among Ira-
nian women. Eur J Clin Nutr 2011; 65: 598-605.

11) Strong JP, Malcom GT, McMahan CA, Tracy RE,
Newman Il WP, Herderick EE, Cornhill JF, Group
PDoAiYR, Group PDoAIiYR. Prevalence and ex-
tent of atherosclerosis in adolescents and young
adults: implications for prevention from the Patho-
biological Determinants of Atherosclerosis in
Youth Study. JAMA 1999; 281: 727-735.

12) Powell-Wiley TM, Poirier P, Burke LE, Després JP,
Gordon-Larsen P, Lavie CJ, Lear SA, Ndumele
CE, Neeland IJ, Sanders P. Obesity and cardio-
vascular disease: a scientific statement from the
American Heart Association. Circulation 2021;
143: €984-e1010.

13) GBD 2015 Obesity Collaborators, Afshin A,
Forouzanfar MH, Reitsma MB, Sur P, Estep K,
Lee A, Marczak L, Mokdad AH, Moradi-Lakeh M,
Naghavi M, Salama JS, Vos T, Abate KH, Abbafati
C, Ahmed MB, Al-Aly Z, Alkerwi A, Al-Raddadi R,
Amare AT, Amberbir A, Amegah AK, Amini E, Am-
rock SM, Anjana RM, Arnlév J, Asayesh H, Baner-
jee A, Barac A, Baye E, Bennett DA, Beyene AS,
Biadgilign S, Biryukov S, Bjertness E, Boneya DJ,
Campos-Nonato |, Carrero JJ, Cecilio P, Cercy K,
Ciobanu LG, Cornaby L, Damtew SA, Dandona L,
Dandona R, Dharmaratne SD, Duncan BB, Esh-
rati B, Esteghamati A, Feigin VL, Fernandes JC,
Furst T, Gebrehiwot TT, Gold A, Gona PN, Goto
A, Habtewold TD, Hadush KT, Hafezi-Nejad N,
Hay SI, Horino M, Islami F, Kamal R, Kasaeian A,
Katikireddi SV, Kengne AP, Kesavachandran CN,
Khader YS, Khang YH, Khubchandani J, Kim D,
Kim YJ, Kinfu Y, Kosen S, Ku T, Defo BK, Kumar
GA, Larson HJ, Leinsalu M, Liang X, Lim SS, Liu
P, Lopez AD, Lozano R, Majeed A, Malekzadeh R,
Malta DC, Mazidi M, McAlinden C, McGarvey ST,

537



H. Alfheeaid

14)

15)

16)

17)

18)

19)

20)

21)

22)

Mengistu DT, Mensah GA, Mensink GBM, Mezge-
be HB, Mirrakhimov EM, Mueller UO, Noubiap JJ,
Obermeyer CM, Ogbo FA, Owolabi MO, Patton
GC, Pourmalek F, Qorbani M, Rafay A, Rai RK,
Ranabhat CL, Reinig N, Safiri S, Salomon JA,
Sanabria JR, Santos IS, Sartorius B, Sawhney M,
Schmidhuber J, Schutte AE, Schmidt MI, Sepan-
lou SG, Shamsizadeh M, Sheikhbahaei S, Shin
MJ, Shiri R, Shiue |, Roba HS, Silva DAS, Sil-
verberg Jl, Singh JA, Stranges S, Swaminathan
S, Tabarés-Seisdedos R, Tadese F, Tedla BA,
Tegegne BS, Terkawi AS, Thakur JS, Tonelli M,
Topor-Madry R, Tyrovolas S, Ukwaja KN, Uthman
OA, Vaezghasemi M, Vasankari T, Vlassov VV,
Vollset SE, Weiderpass E, Werdecker A, Wesana
J, Westerman R, Yano Y, Yonemoto N, Yonga G,
Zaidi Z, Zenebe ZM, Zipkin B, Murray CJL. Health
effects of overweight and obesity in 195 countries
over 25 years. N Engl J Med 2017; 377: 13-27.

Di Angelantonio E, Bhupathiraju SN, Wormser
D, Gao P, Kaptoge S, de Gonzalez AB, Cairns
BJ, Huxley R, Jackson CL, Joshy G. Body-mass
index and all-cause mortality: individual-partici-
pant-data meta-analysis of 239 prospective stud-
ies in four continents. Lancet 2016; 388: 776-786.

Mendoza JA, Drewnowski A, Christakis DA. Di-
etary energy density is associated with obesity
and the metabolic syndrome in US adults. Diabe-
tes Care 2007; 30: 974-979.

Savage JS, Marini M, Birch LL. Dietary energy
density predicts women’s weight change over 6 y.
Am J Clin Nutr 2008; 88: 677-684.

Rouhani MH, Haghighatdoost F, Surkan PJ,
Azadbakht L. Associations between dietary ener-
gy density and obesity: A systematic review and
meta-analysis of observational studies. Nutrition
2016; 32: 1037-1047.

Izadi V, Haghighatdoost F, Moosavian P, Azad-
bakht L. Effect of low-energy-dense diet rich in
multiple functional foods on weight-loss mainte-
nance, inflammation, and cardiovascular risk fac-
tors: a randomized controlled trial. J Am College
Nutr 2018; 37: 399-405.

Vadiveloo M, Parker H, Raynor H. Increasing
low-energy-dense foods and decreasing high-en-
ergy-dense foods differently influence weight loss
trial outcomes. Int J Obesity 2018; 42: 479-486.

Raynor HA, Looney SM, Steeves EA, Spence
M, Gorin AA. The effects of an energy density
prescription on diet quality and weight loss: a pi-
lot randomized controlled trial. J Acad Nutr Diet
2012; 112: 1397-1402.

Stelmach-Mardas M, Rodacki T, Dobrowols-
ka-lwanek J, Brzozowska A, Walkowiak J, Wo-
jtanowska-Krosniak A, Zagrodzki P, Bechthold A,
Mardas M, Boeing H. Link between food energy
density and body weight changes in obese adults.
Nutrients 2016; 8: 229.

Robinson E, Khuttan M, McFarland-Lesser |, Pa-
tel Z, Jones A. Calorie reformulation: a systematic
review and meta-analysis examining the effect of
manipulating food energy density on daily ener-

538

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

gy intake. International J Behav Nutr Phys Activ
2022; 19: 48.

WHO. World Health Organization obesity and
overweight fact sheet. Available at: https:/www.
who.int/news-room/fact-sheets/detail/obesi-
ty-and-overweight.

Mokdad A, El Bcheraoui C, Afshin A, Charara R,
Khalil I, Moradi-Lakeh M, Kassebaum N, Collison
M, Arnlév J, Murray C. Burden of obesity in the
Eastern Mediterranean Region: findings from the
Global Burden of Disease 2015 study. Int J Public
Health 2018; 63: 165-176.

WHO. Health and well-being profile of the Eastern
Mediterranean Region: an overview of the health
situation in the Region and its countries in 2019.
Available at: https://applications.emro.who.int/
docs/9789290223399-eng.pdf?ua=1&ua=1.

Oguoma VM, Coffee NT, Alsharrah S, Abu-Farha
M, Al-Refaei FH, Al-Mulla F, Daniel M. Prevalence
of overweight and obesity, and associations with
socio-demographic factors in Kuwait. BMC Public
Health 2021; 21: 1-13.

Sulaiman N, Elbadawi S, Hussein A, Abusnana S,
Madani A, Mairghani M, Alawadi F, Sulaiman A,
Zimmet P, Huse O. Prevalence of overweight and
obesity in United Arab Emirates Expatriates: the
UAE national diabetes and lifestyle study. Diabe-
tol Metabol Syndrome 2017; 9: 1-9.

UNICEF. Global Nutrition Report: Action on equity
to end malnutrition, The Global Nutrition Report’s
Independent Expert Group. Available at: https:/
globalnutritionreport.org/documents/566/2020_
Global_Nutrition_Report_2hrssKo.pdf.

Algarni SSM. A review of prevalence of obesity in
Saudi Arabia. J Obes Eat Disord 2016; 2: 1-6.

Althumiri NA, Basyouni MH, AIMousa N, AlJuway-
sim MF, Almubark RA, BinDhim NF, Alkhamaali
Z, Algahtani SA. Obesity in Saudi Arabia in 2020:
prevalence, distribution, and its current associ-
ation with various health conditions. Healthcare
(Basel) 2021; 9: 311.

KSA: Inclusion of Sugar Sweetened Beverages
and other Tobacco Products in the Excise Tax Sys-
tem, 2019. Available at: https:/www.pwc.com/m1/
en/tax/documents/2019/ksa-inclusion-of-sugar-
beverages-and-tobacco-products-in-the-ets.pdf.

Lin BH, Smith TA, Lee JY, Hall KD. Measuring
weight outcomes for obesity intervention strat-
egies: the case of a sugar-sweetened beverage
tax. Econ Human Biol 2011; 9: 329-341.

Cabrera Escobar MA, Veerman JL, Tollman SM,
Bertram MY, Hofman KJ. Evidence that a tax on
sugar sweetened beverages reduces the obesity
rate: a meta-analysis. BMC Public Health 2013;
13: 1-10.

Megally R, Al-Jawaldeh A. Impact of sin taxes on
consumption volumes of sweetened beverages
and soft drinks in Saudi Arabia. F1000Res 2020;
9: 1117.

Al-Hazzaa HM. Physical Activity Research in the
Gulf Cooperation Council Countries: Progress



Nutritional profile and energy density evaluation of common traditional meals in Arabic Gulf region

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

Made but Work Still to Do. J Phys Activ Health
2022; 1: 1-2.

Musaiger AO. Food Composition Tables for Arab
Gulf Countries (GULFOODS). 1st ed. Manama,
Bahrain: Arab Center for Nutrition, 2006.

Musaiger AO, D’Souza R, Al-Jedah JH. Compo-
sition of Local Confections Commonly Consumed
in the Arabian Gulf. Ecol Food Nutr 2008; 47: 518-
530.

Musaiger AO, Sungpuag P. Composition of mixed
dishes commonly consumed in the Arabian Gulf
States. Ecol Food Nutr 1985; 16: 153-160.

Musaiger A, Ahmed M, Rao MV. Chemical com-
position of some traditional dishes of Oman. Food
Chem 1998; 61: 17-22.

Musaiger OA, AL-Jedah HJ, Dsouza RKP. Nutri-
tional Profile of Bakery Products Consumed in
Bahrain. Pakistan J Nutr 2007; 6: 228-233.

Elobeid T, Phoboo S, Magdad Z. PROXIMATE
AND MINERAL COMPOSITION OF INDIGE-
NOUS QATARI DISHES: COMPARATIVE STUDY
WITH SIMILAR MIDDLE EASTERN DISHES. J
Food Chem Nutr 2015; 3: 27-34.

Dashti B, Al-Awadi F, Khalafawi MS, Al-Zenki SF,
Sawaya WN. Nutrient contents of some traditional
Kuwaiti dishes: proximate composition, and phy-
tate content. Food Chem 2001; 74: 169-175.
Al-Amiri HA, Al-Otaibi J, Al-Foudari M, Heji AHB.
The nutritive value of selected commonly con-
sumed Kuwaiti dishes. Int J Food Sci Nutr 2009;
60: 668-676.

Habib HM, Ali HI, Ibrahim WH, Afifi HS. Nutritional
Value of 10 Traditional Dishes of the United Arab
Emirates. Ecol Food Nutr 2011; 50: 526-538.
Musaiger A, Ahmed MA, Rao MV. Nutritive value
of traditional sweets consumed in the Arab Gulf
countries. Int J Food Sci Nutr 2000; 51: 403-408.

46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

Nagdy SAA, Ghani SAAE, Abdel-Rahman M.
Chemical assessment of some traditional Qatari
dishes. Food Chem 1994; 49: 261-264.

Al Faris NA. Nutritional evaluation of selected tra-
ditional foods commonly consumed in Saudi Ara-
bia. J Food Nutr Res 2017; 5: 168-175.

AlFaris NA. Developing a Food Exchange List for
Traditional Foods Commonly Consumed in Saudi
Arabia. Topics Clin Nutr 2018; 33: 293-301.

Alfadaa AA. Reference Guide for Nutritional As-
sessment in Saudi Arabia. 1st ed. KSU, 2018.

Musaiger AO, Takruri HR, Hassan AS, Abu-Tar-
boush H. Food-based dietary guidelines for the
Arab Gulf countries. J Nutr Metabol 2012; 2012:
905303.

Marmot M, Atinmo T, Byers T, Chen J, Hirohata
T, Jackson A, James W, Kolonel L, Kumanyika
S, Leitzmann C. Food, nutrition, physical activity,
and the prevention of cancer: a global perspec-
tive. AICR, 2007.

Rolls BJ. Plenary Lecture 1 Dietary strategies for
the prevention and treatment of obesity: Confer-
ence on ‘Over-and undernutrition: challenges and
approaches. Proceedings Nutr Soc 2010; 69: 70-
79.

Rolls BJ, Drewnowski A, Ledikwe JH. Changing
the energy density of the diet as a strategy for
weight management. J Am Diet Ass 2005; 105:
98-108.

Ang CY, Liu K, Huang YW. Asian foods: Science
and technology. CRC Pres, 1999.

Rahmawati W, Handayani D. Different recipes
and energy density of Indonesia fast food on per-

centage of indonesian daily value. Obesity Con-
trol Ther 2014; 1: 1-5.

Slavin JL, Lloyd B. Health benefits of fruits and
vegetables. Adv Nutr 2012; 3: 506-516.

539



