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Diabetes awareness and dietary habits of non-diabetic
females in private universities in Jeddah city, Saudi Arabia
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Abstract. Objective: The study aims to investigate the level of awareness among non-diabetes female students
towards the diabetes disease and its association with dietary habit. Research Methods and Procedures: A total of
141 female students with high socioeconomic status has been recruited from private universities in the city of
Jeddah. The knowledge level of selected participants has been assessed by answering short test about diabetes
information. Dietary habit and related anthropometric measurements were examined. Resu/ts: Non-diabetic
students majoring in non-medical field had good background of diabetic disease (average test score was 11.4
out of 15) specially in the disease symptoms and some of the protective factors. However, they are weak in
the pathological details of the disease. Majority of the students (77.3%) understood the protective factors
of eating fruit and vegetables; however, they are far away from the recommendation intake and were not
significantly associated with DM awareness score. Moreover, majority of participants reported a limited con-
sumption of fried or fat-foods and sugary drinks, ranging between never to a few times per week (73.4% and
68.8%, respectively). The mean knowledge regarding Diabetes Mellitus (DM) at the different frequencies of
sugary drink intakes was significantly different (F=2.97; p-value=0.014). Scheffe test revealed no statistically
significant difference between the groups, where all the significant levels were greater than 0.05. Conclusions:
Medical and healthy educational sessions such as the pathology of the diabetes disease, healthy eating habit
seminars, and workshops are recommended to increase non-medical field student’s awareness.
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Introduction Health (MOH) revealed prevalence of DM among

7.8% of the Saudi population aged between 25-34
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Diabetes mellitus (DM) is a major health prob-
lem in Saudi Arabia (SA) causing medical complica-
tions that require more attention (1-2). According
to the World Health Organization incidence rate
of diabetes, SA is one of the highest diabetic coun-
tries in the Middle East; the rate of diabetes in the
SA has dramatically increased throughout the years
and is associated with morbidity and mortality (3).
National statistics reported by the SA Ministry of

years and a higher alarming proportion (50.4%) was
reported among individuals of 65 years and older
individuals (4). This strengthens the importance to
control the issue from a younger age as it is also a
lifestyle habit dependent. A SA review study ex-
plains the alarming dramatic increase in prevalence
of diabetes due to the occurrence of obesity especially
among females where it reaches 75% of females

living in SA (5).
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Young people are more likely to have diabetes due
to their high popularity of sedentary habits, increased
consumption of carbonated sugar beverages, and eating
fast food more frequently during the week (6). A recent
study in SA revealed that young females are at higher
risk of having diabetes than males because they are less
likely to be involved in routine exercise, more likely to
be obese, higher heredity, and more likely to consume
high fat food (7). Since fruits and vegetables intake
has been inversely associated with diabetes rate (8), lo-
cal studies reveal that the majority of female students
don’t consume the recommended amount of fruit &
vegetables where 78% consume <5 servings of fruit
& vegetables per day compared to USDA recommen-
dations (9). All the above factors put young females at
high risk in addition to their chance to have gestational
diabetes during pregnancy. Bellamy et. al., indicated that
gestational diabetes increases the risk to have type II
diabetes later in life, suggesting that it is important to
increase a female’s awareness and intervention (10).

It is known from literature that personal knowl-
edge and awareness of the disease may help prevent or
delay its incidence (11). A Kuwaiti study investigated
the prevalence of prediabetes among college students
indicating that high knowledge level of the disease
may help to prevent onset of this disease; however
high prevalence of the disease was seen among female
students who have low knowledge level about the dis-
ease, its risk factors, and complications (12). Moreover,
High levels of diabetes’s knowledge increases the en-
gagement of physical activity and weight management
among the US population (13). According to Pelullo
et., al., 2019 knowledge of diabetes increased with the
level of education where individuals with college de-
grees or higher have superior knowledge than middle
school or lower (14).

Although knowledge of diabetes is important to
prevent the disease, only limited studies have tested
the awareness of diabetes especially among young
populations. A study tested the level of awareness
among college students and stated that only 50% were
aware that DM2 could be prevented and 60% were
unaware that little or no exercise was a risk factor (15).
A cross-sectional study in China assessed the level of
knowledge related to type 2 diabetes (T2DM) among
Chinese college students and explored related factors

influencing their knowledge. The results showed that
college students have very limited knowledge about
diabetes and suggest additional education among non-
medical students and students with poor academic per-
formance (16). Another similar study concluded that
groups that underestimated diabetes were more likely
to reduce the likelihood of preventing themselves from
taking action to diminishing the threat (17).

This study aims to investigate the level of knowl-
edge regarding DM among the community of Jeddah,
since the knowledge among young female adults was
not evidently reported. Given that a large proportion
of the females in the country are obese and adopt-
ing unhealthy lifestyle, assessment and interventions
targeting females of young age is necessary to delay/
prevent DM. Additionally, this study is the first to
target females from middle to high income levels. It
is expected that a low level of awareness of diabetes
disease among female college students in Saudi
Arabia that are not majoring in the health field. There-
fore, the significance of this study is witnessed from the
assessment of healthy behaviour and awareness level of
female population in Saudi culture. This study is also
important for identifying the awareness level of Saudi
College students as it has targeted local private col-
leges that belong to the high socioeconomic class. The
study results are likely to provide specific information
about this group in regard to knowledge and awareness
level about diabetes. The objectives of this study are
to assess the DM awareness level among non-diabetic
female students in private universities in the city of
Jeddah SA and to examine the association between the
level of awareness about T2DM with the frequency
consumption of fruit & vegetables, fast food, and
soft drink. This study also aims to explain the dietary
habits of the weight status of non-diabetic female
students.

Material and Methods
Sample

The study has recruited 141 females from two
pri-vate universities in Jeddah, Saudi Arabia during
the year 2017-2018. Only female university students
(>18 years) reporting
pregnancy at

were included. Females
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the time of assessment or a history of diabetes mellitus
type-1 or type-2 were excluded. Accordingly, data of
13 participants were excluded from the dataset; and
the final sample was based on the data of 128 partici-
pants for analysis.

The university students were invited to participate
in the study during a community service event in the
midst of the International diabetes week. Two local
private universities were targeted to provide commu-
nity service during healthy social events. During the
health event, students who passed the service’s stand
received some diabetes educational information and
were invited to be involved in some activities. Stu-
dents were asked to participate in the study and a con-
sent form was signed by them to use their feedback
to conduct the analysis. Few health assessments were
conducted to help in recognizing the health status of
the students. Titan weight scales were being used with
removing the shoes and any additional clothing like
Abaya or head cover for adequate measurements; Seca
213 portable height measurers have also been used
to find the participants height. For calculating Body
Mass Index BMI, this study uses the standard formula
BMI=kg/m?. This manuscript follows the Strength-
ening Reporting of Observational Studies in Epide-
miology (STROBE) recommendation (18).

Data Instruments

Two questionnaires have been used in this study
to gather information from the students. A Diabetes
Awareness Test was used to assess student’s level of
knowledge regarding DM (one of the activities that
have been used in the event). Majority of the questions
were adapted from a previous study (19); while, some
of the questions were designed by the study’s investi-
gator. The test consists of 15 questions and each was
worth one point. The total marks which was 15 points
were added to find out the participant’s knowledge
level of diabetes; however, this activity was used to
discuss the diabetes information with students among
the community. Secondly, a short survey based on four
questions about frequency of dietary intake; consump-
tion of fruit, vegetables, soda, and deep-fried food was
used. The scale included 6 categories ranging from
never to 3 times per day and more.

Statistical Analysis

A Statistical Package for Social Sciences (SPSS)
version 24.0 was used for data analysis. Descriptive sta-
tistics were utilized to evaluate participants’ responses
on diabetes related questions. One-way Analysis of
Variance (ANOVA) was used to examine the associa-
tion of frequency of dietary intakes and mean scores of
DM awareness. Fisher’s exact test was used to examine
the association between the overweight/obesity status
and frequency of dietary intakes. A probability value
of less than 0.05 was considered statistically significant
for both the analysis.

Ethical Consideration

Ethical clearance was obtained from the Unit of
Biomedical Ethics at King Abdulaziz University (Ref-
erence No. 494-17); and confidentiality was m ain-
tained as data remained anonymous for all participants.

Results

Total of 128 female students took part in the
study. The average weight for participants is 58.21
kg (11.67 SD) ranges between 38-115 kg; their
average height 159.21 cm (6.51 SD)
ranges between 135-171 cm. The average BMI
was 23.09 which is classified within the normal
range. Table 1 displays responses of participants to
diabetes aware-ness which consists of 15 questions
diabetes
prevention. Only 4 participants (3.1%) obtained
the highest DM aware-ness score. Most
participants (78.1%) did not know the difference
between T1DM and T2DM and be-lieved that
(60.9%). About a one-
quarter of the participants (25.8%) did not
know that DM is a condition of high blood sugar
and 8.6% thought that DM is an infectious disease.
Furthermore, 12.5% of the participants were
una-ware that DM is related to insulin and 15%
believed that DM is an inherited disease. Most

participants were aware that constant feeling of

was

about symptoms, complication and

diabetes is incurable

thirst and fre-quent urination can be symptoms
of DM (84.4% and 91.4%, respectively).
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Table 1. Diabetes Mellitus Awareness Test Among Female Students of Private Universities

Assessment Question Score N (%)
Do you know the difference between T1IDM and T2DM?

No 0 100 (78.1)

Yes 1 28 (21.9)
Is DM a curable disease?

No 1 78 (60.9)

Yes 0 50 (39.1)
Is DM a condition of high blood sugar?

No 0 33 (25.8)

Yes 1 95 (74.2)
Is DM an infectious disease?

No 1 117 (91.4)

Yes 0 11 (8.6)
Is DM a disease related to insulin?

No 0 16 (12.5)

Yes 1 112 (87.5)
Is DM an inherited disease?

No 0 19 (14.8)

Yes 1 109 (85.2)
Does obesity lead to DM?

No 0 15 (11.7)

Yes 1 113 (88.3)
Is the risk of having DM more common after 40 years?

No 0 18 (14.1)

Yes 1 110 (85.9)
May high blood pressure lead to DM?

No 0 69 (53.9)

Yes 1 59 (46.1)
Do you think that no physical activity can lead to DM?

No 0 29 (22.7)

Yes 1 99 (77.3)
Do you think that eating fruit and vegetables can protect from DM?

No 0 29 (22.7)

Yes 1 99 (77.3)
Do you think that high fat food (including fast food) can lead to DM?

No 0 20 (15.6)

Yes 1 108 (84.4)
Do you think that eating high amount of sugar can cause DM?

No 0 21 (16.4)

Yes 1 107 (83.6)
Is constant feeling of thirst a symptom of DM?

No 0 20 (15.6)

Yes 1 108 (84.4)
Is frequent urination a symptom of DM?

No 0 11 (8.6)

Yes 1 117 (91.4)
Mean Score + SD (minimum, maximum) 11.4 £2.04 (4.15)

Score 0 indicate wrong answer whereas 1 indicate right answer
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In regard to the DM risk factors questions, a
majority of participants were aware that obesity, old
age, physical inactivity, high-fat and sugar consump-
tion increased the risk of DM (88.3%, 85.9%, 77.3%,
84.4%, and 83.6%, respectively). Additionally, 77.3%
of the participants were aware about the protective ef-
fect of fruit and vegetable consumption against DM.
However, 53.9% of the participants were unaware that
elevated blood pressure may lead to DM.

The frequency of dietary intakes and the mean
scores of DM awareness stratified by dietary intakes

have been presented in table 2. The reported overall con-
sumption of fruits and vegetables are far below the rec-
ommended daily allowance and were not significantly
associated with the DM awareness score. A majority of
participants reported a limited consumption of fried/
high cholesterol foods and sugary drinks, ranging be-
tween never to a few times per week (73.4% and 68.8%,
respectively). The mean knowledge of DM at different
frequencies of sugary beverage intakes was significantly
different (F=2.97; p=0.014). Scheffe test revealed no
statistically significant difference between the groups.

Table 2. Frequency of Dietary Intakes and Mean Scores of DM Awareness Stratified by the Dietary Intake

Dietary Intake n (%) Mean of DM Awareness Score P-value
(Mean * SD)
Frequency of Fruits Intake
Never 14 (10.9) 10.5 +2.28
Once per week 18 (14.1) 10.8 +2.92
Few times per week 47 (36.7) 11.4+1.76 0.18
Once daily 29 (22.7) 12.0 + 1.69
2-3 times per day 11 (8.60) 11.8 £1.72
More than 3 times per day 9 (7.00) 11.7 £ 1.94
Frequency of Vegetables Intake
Never 6 (10.3) 10.3 +1.37
Once per week 13 (10.3) 10.3 +3.01 0.11
Few times per week 43 (11.7) 11.7 + 1.95
Once daily 38 (11.2) 11.2 +1.85
2-3 times per day 21(11.9) 11.9 + 1.64
More than 3 times per day 7 (12.3) 12.3 +2.29
Frequency of Fried or Fast Food Intakes
Never 15 (11.7) 11.3+1.99
Once per week 46 (35.9) 11.7+1.91
Few times per week 33 (25.8) 11.6 £ 1.75
Once daily 24 (18.8) 11.0 £ 2.16 0.32
2-3 times per day 9 (7.00) 10.1+ 3.10
More than 3 times per day 1 (0.80) 12.0 = 0.00
Frequency of Sugary Drinks
Never 55 (43.0) 12.0 + 1.81
Once per week 17 (13.3) 11.5+2.10
Few times per week 16 (12.5) 10.6 + 1.36 0.01
Once daily 18 (14.1) 11.7 £ 2.14
2-3 times per day 14 (10.9) 10.6 = 2.13
More than 3 times per day 8 (6.3) 9.8 +2.87
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Frequency of dietary intakes by overweight/
obesity status was also investigated (Table 3). Out
of 128 participants, 38 (30%) of the female students
were classified as overweight or obese. Majority of the
non-overweight/obese participants and overweight or
obese participants reported similarly that they tend to
consume fruits and vegetables a few times per week.
Additionally, once per week consumption of fried
or fast foods was reported by the majority of both
groups. A significant association between the
overweight/obe-sity status and frequency of sugary
drinks consumption was observed (p<0.05). Majority

obese and overweight/obese groups reported that
they never consume sugary drinks (33.3% and 65.8%,
respectively).

Discussion

The study has investigated the level of awareness of
DM among non-diabetic young female students from
non-medical colleges. These students were expected to
have none to low medical background and to have lim-
ited recognition of the relation between diabetes and

of non- overnight/

Table 3. Frequency of Dietary Intakes Stratified by Overweight/Obesity Status

Dietary Intakes Not Overweight or Overweight or Obese P-Value*
Obese n=38 (29.7%)
n= 90 (70.3%)
Frequency of Fruits Intake
Never 9 (10.0) 5(13.2)
Once per week 13 (14.4) 5(13.2)
Few times per week 35 (38.9) 12 (31.6) 0.16
Once daily 24 (26.7) 5(13.2)
2-3 times per day 5 (6.60) 6 (15.8)
3 times per day or more 4 (4.40) 5(13.2)
Frequency of Vegetables Intake
Never 3(3.30) 3(7.90)
Once per week 10 (11.1) 3(7.90) 0.36
Few times per week 31 (34.4) 12 (31.6)
Once daily 30 (33.3) 8(21.1)
2-3 times per day 12 (13.3) 9(23.7)
3 times per day or more 4 (4.40) 3(7.9)
Frequency of Fried or Fast-Food Intakes
Never 8 (8.90) 7 (18.4)
Once per week 30 (33.3) 16 (42.1) 0.21
Few times per week 24 (26.7) 9(23.7)
Once daily 21 (23.3) 3(7.9)
2-3 times per day 6 (6.70) 3(7.9)
3 times per day or more 1(1.10) 0 (0.00)
Frequency of Sugary Drinks
Never 30 (33.3) 25 (65.8)
Once per week 13 (14.4) 4(10.5)
Few times per week 14 (15.6) 2 (5.3) 0.04
Once daily 15 (16.7) 3(7.9)
2-3 times per day 11 (12.2) 3(7.9)
3 times per day or more 7 (7.80) 1(2.6)
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dietary habit. Areas of deficiency and misconception
have been identified in the study questionnaire for tar-
geted health education effort, despite the overall eating
habit among the young female students. Majority of
participants were unaware of the difference between
T1DM and T2DM, as one-third of them believed that
DM is a curable disease. While, one-quarter of female
students were unaware that DM is a condition of high
blood sugar. These results reflect a significant lack of
awareness about the consequential effect of DM.

A similar study conducted in Riyadh, Saudi Ara-
bia, recruited 426 high school students and found that
about one-third of the participants (32.4%) perceived
DM as a curable disease (7). Another study conducted
a survey among 2,007 non-diabetic adults in Al-
Qaseem, Saudi Arabia found that over two-thirds of
the participants (67%) perceived DM as curable (19).
Surprisingly, the overall diabetes knowledge of the
present study showed better knowledge status among
young students as compared to a similar study which
used similar survey questions but with diabetic pa-
tients from the Northern Saudi Arabian population as
well as being of a different age group. Although they
found that the majority of the subjects had high edu-
cational level (77.8%), the majority have poor knowl-
edge on several aspects of diabetes including; its causes
(only 48% of respondents thought that lack of exercise
is major risk of diabetes), complication (only 24.9%
indicated that thirst and frequent urination is is symp-
toms of DM), management, and prevention (only 63%
thought that weight loss is important to prevent DM)
(20). These differences in awareness level indicates a
direct effect of age on personal knowledge of diabetes
and further study is required.

Participants of the present study have presented
good awareness of DM symptoms due to previous
family history of DM and their involvement of the
disease diagnosis. This has been already noted in a
previous study that knowledge of the disease increases
with individuals who have close relatives diagnosed
with diabetes (14). In addition, the mean BMI ranges
within the normal category and the majority under-
stand the benefit role of physical activity to prevent the
incidence of the disease. However, a previous study
indicated lack of awareness about DM risk factors is

a significant barrier in the adoption of a healthy life-
style at earlier stage to prevent DM, especially with the
alarming increased prevalence of obesity and physical
inactivity among the females in Saudi Arabia (61.5%
and 75.1%, respectively) (4). The current study is lack-
ing in indicating the current physical activity pat-
tern of the young female students to compare it with
their perception of the prevention effect of diabetes.
In accordance with a previous study conducted in Al-
Qassim region, Saudi Arabia, majority of the partici-
pants perceived obesity, older age and family history
as DM risk factors and recognized frequent urination
and constant feeling of thirst as symptoms of DM (19).

The results of this study reveal unhealthy eat-
ing habits where over half of the respondents from
the present study reported a limited consumption of
fruits and vegetables. Number of servings consumed
by this large proportion of the young female sample is
far below the “Choose MyPlate” USDA recommen-
dation (2018) that states 2 serving of fruits and 2-3
serving of vegetables per day for an average adult (21).
Such results were unexpected, given that the female
participants were recruited from private universities of
high cost, representing individuals of middle to high
income level. Previous studies have attributed the low
consumption of fruits and vegetables to several factors,
including its high cost (22). It is important to increase
public awareness to incorporate fruits and vegetables
in daily diet, given that fruits and vegetables consump-
tion have been linked to lower mortality of all causes
(23). However, a healthy habit that is seen among the
participants is that a majority of the participants of
this study reported a limited consumption of fast/fried
foods and sugary drinks.

The significant finding of the current study re-
garding the DM awareness and the frequency intake of
sugary drinks have been seen before in a similar study
where they found an association between DM aware-
ness and healthy lifestyles (24). However, stratifying
weight status showed a significantly lower reported
consumption of sugary drinks among the overweight
and obese females as compared to non- overweight/
obese females. It is possible that these individuals are
aware of the effect of sugary drinks on body weight or
they might be following a low calories diet.
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Limitations

The study is limited in investigating the family
history of DM as having a family member with DM
may affect the knowledge of the participants. Secondly,
participants of this study may under/overestimated the
frequency of their intakes of fruits and vegetables, fast/
fried foods, and sugary drinks. Future research utiliz-
ing food diary or dietary recall could be more useful
to accurately estimate food intakes to obtain more
accurate information. In addition, the results have
suggested to perform future studies investigating bar-
riers towards the lack consumption of recommended
servings of fruits and vegetables and increase aware-
ness of the health benefits and risks associated with
the limited consumption. Since the study was part of
the community service event, it was conducted during
a time of attracting participants who are interested in
the topic. However, the time of the study might exag-
gerate the results of the data due to it being an aware-
ness week for diabetes.

Conclusion

This study investigated personal awareness of di-
abetes and eating habits performed in young female
Saudi adults to improve the quality of life. Although
the study shows a good average score of DM knowl-
edge presented among young female students, their
knowledge about the pathology of the disease is poor.
Further studies are needed to investigate the relation-
ship between lifestyle habits such as physical activity
patterns with students’ perception of the role of physi-
cal activity on incidence of the disease. Therefore, there
is an urgent need to promote public awareness of DM
among the young population to facilitate the under-
standing of the disease at an earlier age to prevent the
occurrence of DM and related complications. Healthy
educational meetings, seminars and workshops should
be conducted, especially about diabetes pathology,
symptoms and prevention. Therefore, improving health
awareness should be customized through continuous
education and intervention programs to expand indi-
vidual’s knowledge and ensure appropriate weight and
diabetes management for a healthy community.

The inclusion of young participants especially col-
lege age in the health education programs allows a bet-
ter representation of the demographic structure of the
community and creates a baseline for future commu-
nity service and surveys. Future interventions should
be aimed at younger populations in which the level of
diabetes awareness is low in specific areas. Educational
diabetes awareness for young students may be needed
for more support and encouragement since they may
be involved in the treatment of their parents and rela-
tives like using new diabetic machines and technology,
understanding the glycaemic index, and calculating
carbohydrate servings.

Conflict of Interest: N. Hakim declare no con-
flict of interest to disclose

Financial Disclosure: This research received no
specific grant from any funding agency, commercial or
not-for-profit sectors

Acknowledgements

The author is very thankful to all the associated
personnel in any reference that contributed in/for the
purpose of this research.

References

1. Al Dawish MA, Robert AA, Braham R, et al. Diabetes
Mellitus in Saudi Arabia: A Review of the Recent Litera-
ture. Curr Diabetes Rev. 2016;12(4):359-368. d0i:10.2174/1
573399811666150724095130

2. Naeem Z. Burden of Diabetes Mellitus in Saudi Ara-
bia. Int J Health Sci (Qassim). 2015;9(3):V-VI.
doi:10.12816/0024690

3. World Health Organization https://www.who.int/health-
topics/diabetes#tab=tab_1

4. Survey of Health Information in the Kingdom of Saudi
Arabia. Ministry of Health; 2013.

5. Alotaibi A, Perry L, Gholizadeh L, Al-Ganmi A. Incidence
and prevalence rates of diabetes mellitus in Saudi Arabia:
An overview. | Epidemiol Glob Health. 2017;7(4):211-8.

6. Syed Meraj A, Mohammed Al M. A study on the preva-
lence of risk factors for diabetes and hypertension among
school children in Majmaah, Kingdom of Saudi Arabia. J
Public Health Res. 2017;6(2):829. Published 2017 Sep 21.
doi:10.4081/jphr.2017.829

10/12/2020 3:54:11 PM



8919.indd 9

Diabetes Awareness and Dietary Habits

7. Al-Mutairi RL, Bawazir AA, Ahmed AE, Jradi H. Health
beliefs related to diabetes mellitus prevention among adoles-
cents in Saudi Arabia. Su/tan Qaboos Univ Med ] 2015;15(3)
e398-404.

8. Wang PY, Fang JC, Gao ZH, Zhang C, Xie SY. Higher
intake of fruits, vegetables or their fiber reduces the risk
of type 2 diabetes: A meta-analysis. J Diabetes Investig.
2016;7(1):56-69. doi:10.1111/jdi.12376

9. Al-Otaibi HH. The pattern of fruit and vegetable consump-
tion among Saudi university students. Glob J Health Sci.
2013;6(2):155-162. Published 2013 Dec 24. doi:10.5539/
gjhs.vén2p155

10. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2
diabetes mellitus after gestational diabetes: a systematic
review and meta-analysis. Lancet. 2009;373(9677):1773—
1779. doi:10.1016/S0140-6736(09)60731-5

11. Zhang X, Fang L, Guan Q, Guan L, Li Q.
Prevalence, awareness, treatment and control of diabetes
mellitus among middle-aged and elderly people in a rural
Chinese population: A cross-sectional study. PLoS One.
2018;13(6):¢0198343. Published 2018 Jun 1. doi:10.1371/
journal.pone.0198343

12. Haider NY, Ziyab AH. Prevalence of prediabetes and its as-
sociation with obesity among college students in Kuwait: A
cross-sectional study. Diabetes Res Clin Pract 2016;119:71-4.

13. Gopalan A, Lorincz IS, Wirtalla C, Marcus SC, Long JA.
Awareness of prediabetes and engagement in diabetes risk—
reducing behaviours. Am J Prev Med 2015;49(4)512-9.

14. Pelullo CP, Rossiello R, Nappi R, Napolitano F, Di Gi-
useppe G. Diabetes Prevention: Knowledge and Per-
ception of Risk among Italian Population. Biomed
Res Int. 2019;2019:2753131. Published 2019 Oct 31.
doi:10.1155/2019/2753131

15. Page RM, Stones E, Taylor O, Braud. Awareness and Per-
ceptions of Type 2 Diabetes Risk Factors, Preventability,
and Complications Among College Students in Visakhapa-
tnam, India. International quarterly of community health edu-
cation 2016;37:27-32. Doi: 10.1177/0272684X16685250

16. Xu Y, Zhang D, Liu K, Guo Y, Yang Y. Self-reported
knowledge on diabetes and its related factors among Chi-
nese college students: a cross-sectional study. BMJ open
2016;8:6(9) e011963.

17. Mongiello LL, Freudenberg N, Jones H, Spark A. Many
College Students Underestimate Diabetes Risk. J Allied
Health. 2016;45(2):81-6.

18.von Elm E, Altman DG, Egger M, et al. Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observa-
tional studies. Br Med J. 2007;335:806

19. Mohieldein AH, Alzohairy MA, Hasan M. Awareness of
diabetes mellitus among Saudi non-diabetic population
in Al-Qassim region, Saudi Arabia. J Diabetes Endocrinol.
2011;2:14-9.

20. Alanazi AM, el-Fetoh NM, Alotaibi HK, et al. Survey of
awareness of diabetes mellitus among the Arab population,
Northern Border Region of Saudi Arabia. Electronic physi-
cian 2017;9:5369.

21.United States Department ofAgriculture, C.f.Pa.
and Promotion., Development of 2010 Dietary
Guidelines for Americans consumer messages and new
food icon: Executive summary of formative research
2011. https:// choosemyplate-prod.azureedge.net/sites/
default/files/printablematerials/
ExecutiveSummaryOfFormative Research.pdf.
Accessed April 16, 2019.

22. Thompson J. Adult diet and healthy eating. Healthy life-
styles: knowledge, attitudes and behaviour. Health Survey
for England; volume 1. 2007:107.

23. Oyebode O, Gordon-Dseagu V, Walker A, Mindell JS.
Fruit and vegetable consumption and all-cause, cancer and
CVD mortality: analysis of Health Survey for England data.
J Epidemiol Community Health. 2014;68(9):856—62.

24.Yen ST, Tan AKG, Mustapha FI. Awareness of diabetes,
hypertension, and hypercholesterolemia in Malaysia. J Dia-
betes. 2017;9(9):874-883. doi:10.1111/1753-0407.12502

Corresponding author:

Noor A. Hakim, Clinical Nutrition Department, Faculty of
Applied Medical Sciences, King Abdulaziz University, Jeddah,
KSA

Email: ohakim@kau.edu.sa, Phone No. +966553021650

10/12/2020 3:54:11 PM


https://choosemyplate-prod.azureedge.net/sites/default/files/printablematerials/ExecutiveSummaryOfFormativeResearch.pdf
https://choosemyplate-prod.azureedge.net/sites/default/files/printablematerials/ExecutiveSummaryOfFormativeResearch.pdf
https://choosemyplate-prod.azureedge.net/sites/default/files/printablematerials/ExecutiveSummaryOfFormativeResearch.pdf
https://choosemyplate-prod.azureedge.net/sites/default/files/printablematerials/ExecutiveSummaryOfFormativeResearch.pdf

