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Background: During the last decades, malnutrition becomes a serious health problem. Many studies are interested to the
relationships between malnutrition and several noncommunicable diseases.

Objective: To investigate the eating habits of some students in Jazan, south region of Saudi Arabia Kingdom and their
health status.

Materials and Methods: The students were asked to answer a questionnaire. Then blood samples were taken to do
some biochemical parameters analysis.

Result: This study reveals anemia, underweighting, hypocholesterolemia, and vitamin D deficiency within these students.
Conclusion: This original study proved that (1) counseling program toward health and nutrition should be carried out with

these students and (2) more research should be conducted in this field.
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Abbreviations: ALT, alanine aminotransferase; Alb, Albumin; ALP, Alkaline phosphatase; AST, aspartate aminotrans-
ferase; BMI, body mass index; BP, Biochemical parameters; Hb, hemoglobin; LDH, /actate dehydrogenase.

Introduction

During the last decades, several health problems were
observed, for example, obesity, abnormal thinness, hepatic
problem, abnormal biochemical status, cancer, etc. Most of
these problems were attributed to malnutrition.['! Malnutri-
tion is related to either metabolic or enzymatic problems,
insufficient quantity of food or lack of diversity in eating com-
ponents. Even in wealthy nations, malnutrition becomes
a serious public health problem and this could be result of
human evolution. Since, during human history, access to food
and people alimentation habits change a lot. Man passes from
hunter-gatherer to subsistence farmer and then from being
self-sufficient to dependent on manufactured and processed
food.™
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Normally, a healthy diet must provide the body with ade-
quate calories and essential nutrients, such as, vitamins,
amino acids, fatty acids, and minerals. But, in the last dec-
ades, it was observed that some eating habits can provide
enough calories, but not enough of essential nutrients needed
to grow, function, and stay healthy.®

Many scientists investigate relationships between people
alimentation habits and their health status.! A lot of these
researches were directed to children and elderly people ali-
mentation.”! However less was concerned by students’ ali-
mentation habits during university period.® Although students
represent an important portion of the society and during uni-
versity period, they acquire special eating habits. Since, they
spend more than 8 h in college, the majority of them do not
consume more than two meals a day, neglect breakfast, do
not eat fruit or vegetables, depend on snacks, etc. As a result,
during university period, many symptoms of health problems
can be developed (e.g., obesity, underweighting, metabolic
problem, abnormal biochemical status). Later, these altera-
tions could be related to the appearance of several noncom-
municable diseases such as diabetes, anemia, cancer, and
some psychiatric illness.®

The aim of this study was to investigate student’s alimen-
tation in Girls’ Academic Campus in Jazan University and
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their health status. A total of 182 girls, aged 19-21 years,
were concerned in this study. They were asked to answer a
questionnaire related to their eating habits. Then, blood sam-
ples were taken to do some biochemical analyses. During this
study, several parameters were considered such as students’
alimentation, their body mass index (BMI), hemoglobin levels,
hepatic enzymes, cholesterol level, and vitamin D level.

Materials and Methods

Study Design and Sampling

This study was carried out in girls’ Academic Campus in
Jazan University, Kingdom of Saudi Arabia. The target popu-
lation was 182 level 1 students aged 19-21 years. During the
study period, these students were at first level. This study was
in the context of a research project financed by Jazan Univer-
sity. Its purpose was explained to the students and verbal and
written consents were signed. All participants were consented
to fill the questionnaire and they agreed to donate blood sam-
ples for analysis.

Ethical Points

Official approvals were obtained from the ethics commit-
tee of Jazan University, and from the vice dean of the college
of Girls’ Academic Campus. Verbal and written consents were
obtained from all the respondent students before participating
in the study.

Study Tool

A self-reported questionnaire was administered to all
students. Information obtained included: (1) weight and eco-
nomic status; (2) health screening, if they suffer from any
disease or if they are under any medication; (3) nutritional
screening: frequency of their meals, nature of the most con-
sumed aliments, and fruits and vegetables consumption.
The students were informed about the study and were given
instructions on how to fill out the questionnaire completely
and truthfully.

Anthropometry Measurements

Anthropometric measurements were performed by trained
staff using standardized techniques and equipment according
to the International Society for the Advancement of Kinanthro-
pometry.l”! Participants were measured barefoot and in mini-
mal clothing. Body weight was recorded to the nearest 0.1 kg
with a digital balance (Beurer living GS5) and body height with
a Holtain Stadiometer (Holtain, Crymych, UK) to the nearest
0.1 cm.

The participant’s BMI was calculated as follows!®: BMI =
the weight in kilograms divided by the height in meters
squared. Student was considered as underweight if her BMI
is less than 18.5 kg/m?; normal if BMI = 18.5 to 24.99 kg/m?;
overweight if BMI = 25 to 29.99 kg/m2; having mild obesity if
BMI = 30 to 34.99 kg/m?; and having severe obesity if BMI >
35 kg/m2.
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Biochemical Assessment

Blood samples were taken for biochemical assessment.
For blood samples, the students were asked to fast overnight
and not consume any food except for clear water after supper/
dinner until giving the blood samples in the college clinic in the
morning of the following day. Estimations of ASAT, ALAT, total
cholesterol, LDH, PAL, Alb, hemoglobin, fasting blood glucose
were made using clinical chemistry auto analyzer. Vitamin D
level estimation was done in Al Borg Medical Laboratories.
After the reports of the blood analysis were obtained, the
students were informed individually about their BP, BMI, and
laboratory results and advised accordingly.

Statistical Analysis

Data were stored on a daily basis using statistical package
for social sciences (SPSS), version 22. Data were expressed
as mean and standard deviation (mean + SD). Data were sub-
jected to Student’s t-test for statistical significance. A p-value
of <0.05 was considered statistically significant.

Result

Questionnaire Data Results

The results of this study [Table 1] showed that students
are 35% from low-income families, 49% from middle-income
families, and 16% from high-income families. 9% of these
students are suffering sickle-cell disease, 6% are suffering
abnormal thinness and only 2% have hypertension. The rest
are safe and do not take any medical treatment. 16% use food
supplements such as iron and folic acid.

For meals frequency [Table 1], about 46% of these stu-
dents take only 2 meals/day, 40% take 3 meals/day, 7% have
4 meals/day, 4% have 1 meals/day, and 3% take more than
4 meals/day. For mealtime respect, 90% students confirm that
they do not respect it and 83% of them neglect breakfast.

These students were asked also about the content of their
food. The result of this question showed that pastry foods,
rice, and confectionery are the most likely to be consumed.
Fat consumption is likely to be reduced in chicken meat and
French fries. Fruits and vegetables are almost absent and
only 7% reported fruit consumption as dessert or snacks.

BMI Results

Concerning BMI factor [Table 2], 28% students concerned
during this study are underweight. 43% are normal, 17% are
overweight, 9% had mild obesity, and 3% only had severe
obesity.

Hemoglobin and Hepatic Enzymes Results

Results showed that the hemoglobin level for 45% of these
students is less than 12 g/L. For these students, the mean
value recorded for this parameter is 11.7 + 0.2 g/L. Hepatic
enzymes such as ASAT, ALAT, Pal an LDH are normal com-
pared to control [Table 2].
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Table 1: Sociodemographic characteristics, health status, and ali-
mentation habits of the students (n= 182)

Table 2: Data for health indicators results of the students (n = 182).
Levels are presented mean + SD.

N % N % Levels
Mean age in years 182 100 BMI (kg/m?)
20 years Underweight 51 28 16.61 +1.08
Family income (Saudi Riyals) Normal ' 78 43 20.75 £ 2.07
Low-income families 64 35 Overweight 31 17 26.7 +1.65
Middle-income families 89 49 Mild obesity 16 9 324616
High-income families 29 16 Severe obesity 6 3 367155
Health status Hemoglobin (g/dL)
Sickle-cell disease 16 9 Normal 100 55  12.01+0.3
Abnormal thinness 1 6 <12glL 82 45 1.7+0.2
Hypertension 4 2 Hepatic enzymes (U/)
No disease 151 83
Food supplements ALAT Normal 182 100 17.54 + 3.06
Iron and folic acid 29 16 Unusual 0 0 -
No supplements 153 84 ASAT Normal 185 108 17.83-i 4.57
Meals frequency Unusual 182 100 159.11 « 13.48
1 meals/day 7 4 LDH Normal 0 0 )
g mea:sjjay 3;‘ 23 Unusual 182 100  77.53+19.62
measieay PAL Normal 0 0 -
4 meals/day 13 7 Unusual
More than 4 meals/day 5 3
Mealtime respect Fasting Blood Glucose
Yes P 18 10 Normal 182 100 88.42 +13.16
No 164 90 Unusual 0 0 -
) Albumin (g/dL)
Breakfast lect
:(22 astnegecing 151 83 Normal 127 70  3.818+03
No a1 17 Low level 55 30 3,11+ 015
Cholesterol (mg/dL)
Fasting Blood Glucose, Albumin, Cholesterol, Normal 73 40 140-220
and Vitamin D Low level 109 60 124 £ 10X
Fasting blood glucose levels were normal for all the students. Vitamin D (ng/mL)
30% of the students presented nonsignificant low albumin Normal 0 0 30—100
levels [Table 2]. However, about 40% of these students pre- Deficient 182 100 8.5 + 3.7

sented significant low cholesterol levels (p < 0.05) and a signifi-
cant vitamin D deficiency was registered within all the students.

Discussion

Balanced diet is the determinant key of human health and
it affects directly his performance in all areas such as educa-
tion and work. And, unhealthy diet is identified to be among the
most important risk factors that can lead to many noncommu-
nicable diseases such as diabetes, abnormal thinness, obe-
sity, liver problem, abnormal biochemical status, and cancer.

During this study, 182 students at Girls’ Academic Cam-
pus were considered. They were asked to answer a question-
naire about their diets and alimentary habits. The analysis of
the questionnaire showed that snacks and fast food are the
most consumed because they are inexpensive, familiar, and
available all the day. Also, this increased fast food consump-
tion is associated with greater intakes of soft drinks.

X significant difference compared to normal (p < 0.05).

Furthermore, the majority of them takes only 2 meals/
day and neglect breakfast. And, their answers confirm that
their food is not diversified. Fruits and vegetables are totally
absent in their alimentation. And this alimentation relies only
on pastry, confectionery, chicken meat, and French fries.
Other studies were interested to students’ alimentation and
reported same results. Befort et al. reported that many ado-
lescents receive a higher proportion of energy from fat and/
or added sugar and have a lower intake of vitamins, folic
acid, fiber, iron, calcium, and zinc than is recommended.?
Other studies, confirmed that they may skip meals because
of irregular schedules, specially breakfast and lunch.l'
Others confirm that adolescent snack and these snacks are
a major source of energy and nutrients, providing nearly
one-quarter to one-third of total energy intake for many
adolescents.!"
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Taken together, the result of this study confirms that these
students are subjected to malnutrition. This alimentation does
not provide enough lipids and vitamins such as vitamin B, vita-
min C, etc.

Concerning biochemical analysis, the results showed nor-
mal FBG and normal hepatic enzymes levels. However, about
quarter of these students are classified underweight and 45%
are anemic persons. Also, all concerned students presented
vitamin D deficiency. Furthermore, according to this study,
40% students present significant low levels of cholesterol.

The vitamin D deficiency observed in this study is in
accord with many other researches.l'? Vitamin D status
depends on the production of vitamin D3 in the skin under the
influence of ultraviolet radiation and vitamin D intake through
the diet or vitamin D supplements. The serum 25-hydroxy-
vitamin D (25(OH) D) concentration is the parameter of
choice for the assessment of vitamin D status. As known,
cholesterol is a precursor of 25(0OH)D and may thereby
affect circulating 25(OH)D concentrations.!™® In that field,
many studies were interested in studying the relationships
between vitamin D and cholesterol levels. According to Vite-
zova et al.,l'" diverse relations could be observed. The same
authors reported that the effects of vitamin D on serum lipids
might not be that straightforward since vitamin D metabo-
lism and lipids metabolism are connected through multiple
pathways. As conclusion, vitamin D status reflects the over-
all health status and is not be causally associated with blood
lipids. In the USA, vitamin D deficiency is now recognized
as an epidemic.['® Since, vitamin D deficiency could cause
many health problems. As example, in adults, vitamin D
deficiency induces secondary hyperparathyroidism, which
causes a loss of matrix and minerals, thus increasing the
risk of osteoporosis and fractures.!'s! Also, there is mounting
scientific evidence that implicates vitamin D deficiency with
an increased risk of type | diabetes, multiple sclerosis, rheu-
matoid arthritis, hypertension, cardiovascular heart disease,
and many common deadly cancers.['3

Concerning low level of cholesterol, it could be attributed to
several causes; hyperthyroidism, malnutrition, certain drugs,
low fat diet, and genetic factors.['®'”1 Hypocholesterolemia
could be congenital due to related-genes mutations.!'® Also,
some researchers prove that this situation could be seen
within people suffering sickle-cell disease.!"

In this study, it is not possible to check relationships
between genetic factors, sickle-cell disease, and hypocholes-
terolemia. Furthermore, in this study, concerned students do
not have hyperthyroidism and are not under any medication.
Thus, the cause of these low levels of cholesterol could be
attributed to malnutrition.

According to many studies, low cholesterol can cause
many damages such as memory impairment, depression,
emotional instability, excessive anger, schizophrenia, and
numerous other neuropathies and psychological disorders.?"
Also, people with hypocholesterolemia present a weak
immune system."! They can develop pulmonary tuberculo-
sis and they may have a higher risk of cancer.?"! Furthemore,
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Burnett and Hooper demonstrated that oxidative stress
increased with people suffering hypocholesterolemia.l??

In Saudi Arabia, many studies dealt with hypercholester-
olemia and its consequences on health.?¥ But fewer studies
were interested in hypocholesterolemia. Our study prove that
it is very interesting to investigate more and more hypocho-
lesterolemia in Jazan. Specially, Jazan has the highest rate
of people suffering from sickle-cell disease and Kingdom of
Saudi Arabia presents a high consanguinity rate.?+2%

Conclusion

This original study proved that (1) counseling program
toward health and nutrition should be carried out with these
students and (2) more research should be conducted in this
field.
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