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Abstract—The present explanatory study concerns with the
relation between Diabetes Mellitus and Food Balance in the Kingdom
of Saudi Arabia during 2005-2010, using published data.

Results illustrated that Saudi citizen daily protein consumption
(DPC) during 2005-2007 (g/capita/day) is higher than the average
global consumption level of protein with 15.27%, daily fat
consumption (DFC) with 24.56% and daily energy consumption
(DEC) with 16.93% and increases than recommended level by
International Nutrition Organizations (INO) with 56% for protein,
60.49% for fat and 27.37% for energy. On the other hand, DPC per
capita in Saudi Arabia decreased during the period 2008-2010 from
88.3 to 82.36 gram/ day. Moreover, DFC per capita in Saudi Arabia
decreased during the period 2008-2010 from 3247.90 to 3176.43
Cal/capita/ day, and daily energy consumption (DEC) of Saudi
citizen increases than world consumption with 16.93%, whereas
increases with 27.37% than INO. Despite this, DPC, DFC and DEC
per capita in Saudi Arabia still higher than world mean. On the other
side, results illustrated that the number of diabetic patients in Saudi
Arabia during the same period (2005-2010). The curve of diabetic
patient’s number in Saudi Arabia during 2005-2010 is regular
ascending with increasing level ranged between 7.10% in 2005 and
12.44% in 2010.

It is essential to devise Saudi National programs to educate the
public about the relation of food balances and diabetes so it could be
avoided, and provide citizens with healthy dietary balances tables.
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I. INTRODUCTION

IABETES mellitus is one of the most common chronic

diseases in nearly all countries, and continues to increase
in numbers and significance, as changing lifestyles lead to
reduced physical activity, and increased obesity. According to
the International Diabetes Federation (IDF) [1], diabetes is
reaching epidemic proportions worldwide, affecting more than
230 million people around the globe; and by the year 2025
diabetes is expected to affect 350 million people.

Diabetes mellitus is defined as "a clinical syndrome
characterized by hyperglycemia in the fasting state, due to
absolute or relative deficiency of insulin or defect in its
receptors or other abnormalities" [2]-[4].

During the 1980's, few reports pointed to the occurrence of
diabetes mellitus in Saudi populations, and showed a higher
prevalence in urban compared to rural populations [5]. In
addition, both genetic and environmental factors play an
essential role in Diabetes Mellitus development. There are
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different types of diabetes mellitus, most frequently occurs as
a result of metabolic disorders and malnutrition related
conditions.

Saudi Arabia has one of the highest percentages of Diabetes
in the world, with an estimated number of 2,065,300 people
diagnosed with the disease by 2010, which represents 16.8%
of the population [6]. The high and increasing rates of diabetes
in Saudi Arabia could be attributed to many factors, but most
studies show that malnutrition, obesity and lack of exercise are
the prominent factors.

Diabetes has long been linked to obesity and being
overweight [7], [8]. Dietary budgets of nutrients have been
recommended by national and international bodies, based on
the available scientific data on human requirements [9]-[12].
Dietary standards may serve as guidelines for planning and
procuring food supplies for population and interpreting per
capita food consumption..

Obesity is a natural consequence of over nutrition and
sedentary lifestyle. Persistent obesity dysregulates metabolic
processes including action of insulin on glucose-lipid-free
fatty acid metabolism and severely affects processes
controlling blood glucose, blood pressure, and lipids. Thus
begins a cluster of conditions; dysglycemia, dyslipidemia,
hypertension, and procoagulant state, known as the metabolic
syndrome. Data suggest that the obesity and the metabolic
syndrome are immediate precursors of type 2 diabetes mellitus
(T2DM) and cardiovascular disease [13]-[16].

The present study was carried out to investigate the relation
between Diabetes mellitus and Food consumption in the
Kingdom of Saudi Arabia.

II. MATERIAL AND METHODS

This study was conducted to investigate the relationship
between food balance and diabetes mellitus, using published
data on food balances of the Kingdom of Saudi Arabia during
2005-2007, published by the Ministry of Agriculture in 2012
and Medical Technical papers and Scientific Reports
published on Diabetes Mellitus in Saudi Arabia in an
explanatory study.

III. RESULTS

Table 1 and Fig. 1 clearly show that daily protein
consumption (DPC) for Saudi citizen (g/capita/day) is more
than the average global consumption level of protein with
15.27%, whereas it increases than recommended level by
International Nutrition Organizations (INO) with 56%. On the
other hand, DPC per capita in Saudi Arabia decreased during
the period 2005-2007 up to 2008-2010 from 88.3 to 82.36
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gram/ day (6.73% reduction average) and despite this, DPC
per capita in Saudi Arabia still higher than world mean (76.6
g/capita/day). In addition, and as shown in Table I and Fig. 1,
Saudi citizen daily fat consumption (DFC) increased with
24.56% than world consumption level and with 60.49% than
INO. On the other hand, DFC per capita in Saudi Arabia
decreased during the period 2008-2010 from 97.90 to 91.89
gram/ day (6.01% reduction average) and despite this, DFC
per capita in Saudi Arabia still higher than world mean (78.6
g/capita/day). Furthermore, and as shown in Table I and Fig.
1, daily energy consumption (DEC) of Saudi citizen increases
than world consumption with 16.93%, whereas increases with
27.37% than INO. On the other hand, DFC per capita in Saudi
Arabia decreased during the period 2008-2010 from 3247.90
to 3176.43 Cal/capita/ day (71.47 Calorie reduction average)
and despite this, DFC per capita in Saudi Arabia still higher
than world mean (2777.7 Calorie/capita/day). On the other
side, Table II and Fig. 2 illustrated the number of diabetic
patients in Saudi Arabia during the same period (2005-2010).
It is revealed that the curve of diabetic patient’s number in
Saudi Arabia during 2005-2010 is regular ascending with
increasing level ranged between 7.10% in 2005 and 12.44% in
2010.

The daily consumption percentages of Saudi citizen of
protein, fat and energy increasing rates from the world and
INO are +15.27%, +24.56%, +16.93% and +56.00%,
+60.49%, +27.37%, respectively.

TABLEI
COMPARISON OF NUTRITIONAL LEVEL FOR SAUDI CITIZEN AND
INTERNATIONAL NUTRITIONAL LEVEL BETWEEN 2005-2010 [37]

TABLE II
NUMBER OF DIABETIC PATIENTS IN SAUDI ARABIA DURING 2005-2010 [38]
Year N::::Zi’;:f Total population (Mean) pell')caetlllet:;e*
2005 1713618 7.10%
2006 1953524 24130720 8.10%
2007 2227017 9.20%
Mean 1964720 8.14%
2008 2538799 9.60%
2009 2894231 26528286 10.91%
2010 3299423 12.44%
Mean 2910818 10.98%

Protein Ener
Item @day  FAt@dsy G
Saudi citizen (2005-2007) 88.3 97.9 3247.90
Saudi citizen (2008-2010) 82.36 91.89 3176.43
World 76.6 78.6 2777.7
International Nutrition
organizations (INO) 36.6 61.0 25500
Percentage change from 15570, 154 560, +16.93%
the world
P e“e“‘agﬁ\%‘“ge from 56000  +60.49% +27.37%
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Fig. 2 Ascendant Curve of Diabetic Patients in Saudi Arabia during
2005-2010

IV. DiscussioN

It is well known that there are some factors affect the
readiness to Diabetes Mellitus such as lifestyle, diet, physical
activity and obesity.

In recent times in Saudi Arabia, food size of portions and
choice have increased dramatically, which, plus the sedentary
lifestyle, comes the increased risk in obesity. Unfortunately,
many Saudis are becoming more obese because of the
convenience of fast foods, and this adds to the scary diabetes
statistics [17]. On the other hand, Saudis drink too many high-
sugar drinks where the climate is arid and very hot in most of
the country and there is no doubt that hydration is critical. In
addition, National Center for Health Statistics [18] reported
that it seems that socioeconomic status plays a role in
development of non-insulin-dependent diabetes mellitus
(NIDDM); where it was known as a “Disease of the rich”. On
the contrary, the same reference reported that NIDDM was
more prevalent in lower income level and those with less
education and these differences may be due to the type of food
consumed and by the differences in physical activity in this
group.

Nutrition Scientists advised that nutrition is very important
in managing diabetes, not only type, but also quantity of food
which influences blood sugar. Meals should be at regular
times, low fat, and high fiber with a limited amount of simple
carbohydrates.
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In the present study (Table I), it was observed that daily
consumption per capita for Saudi citizen of protein; fat and
energy during 2005-2007 were higher than these
recommended by INO or consumed by the world’s population,
and the despite this, DPC, DFC and DEC per capita in Saudi
Arabia still higher than world mean.

In the present study, it was observed that daily consumed
energy in Saudi Arabia ranged between 3247.90 and 3176.43
calories. On the other hand, [19] recommends that 45 to 65%
of calories come from carbohydrates and the daily diet calories
about 2000 calorie. Moreover, [20] stated that a typical,
healthy adult needs between 1,800 and 2,200 calories each
day. Furthermore, [21] explained that certain wheat and milk
proteins are shown to have the strongest diabetogenic effect
and are believed to be capable of triggering mechanisms that
lead to destruction of the pancreatic islet insulin secreting
cells.

In agreement with the present study, as in [22] who
concluded that a low carbohydrate, high fat diet might
increase the risk of diabetes. Furthermore, [23] suggests that
excessive intake of processed carbohydrates particularly
sucrose has a strong positive correlation to the development of
NIDDM. However, [24] stated that no association has been
demonstrated on different populations. Moreover, [25] showed
a close link between diabetes and decreased crude fiber intake.
However, [26] concluded that such association could not be
demonstrated in Mubal island population who consume large
amount of fibers had quite high prevalence of diabetes,
whereas Eskimos who consume low fiber diet had very low
frequency of diabetes [27]. In addition, the author reported
that during the World War I and II it was observed that due to
the food shortage in some countries, diabetes mortality rates
decreased significantly, whereas in those countries where
there was no food shortage, there was no decrease in the
diabetes mortality rates.

Obesity has been known to play an important role in the
development of diabetes from the early 1920’s.Several studies
have confirmed that there is a strong positive association
between the duration of obesity and an impaired glucose
tolerance test [28] and diabetes [29]-[33], [27]. However, as in
[34], the frequency of non-insulin dependent diabetes mellitus
(NIDDM) was significantly more in obese individuals
compared to non-obese individuals. In addition, [35], in the
studies on Saudis, shows that most of the patients with
NIDDM are obese.

Taylor et al. [36] stated that physical activity plays an
important role in NIDDM development, where physical
inactivity is associated with abnormal glucose tolerance,
higher insulin levels and hence NIDDM.

V.CONCLUSION

This explanatory study on the relation between Diabetes
mellitus and Food balances in the Kingdom of Saudi Arabia
revealed that there is malnutrition due to dietary habits of
Saudi citizen could be one of the various factors involved in
Diabetes mellitus development.

Healthy diet and active lifestyle may significantly decrease
the risk of T2DM in spite of having a family history of
diabetes. Effective health education programs promoting
healthy diet and regular exercise are needed to reduce the
burden of diabetes in Saudi Arabia.

VI. RECOMMENDATIONS

It is essential to devise nationwide programs to educate the
public about diabetes, its causes and complications and about
the ways and means by which the development of diabetes
may be avoided. In addition, the need and the importance of
the control of hyperglycemic state must be stressed. Thus,
preventive aspects of diabetes mellitus require implementation
in all regions of Saudi Arabia, and may play an important role
in decreasing the prevalence of diabetes in this population.
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