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Abstract 

Background: The double burden of malnutrition (DBM) is marked by simultaneous 

presence of obesity and undernutrition or non-communicable diseases within persons, 

families, and/or communities. The concept that freshmen experience significant weight 

gain upon entering a university setting along with exacerbation of bad dietary habits can 

be alarming. Objectives: To evaluate the prevalence of dyslipidemia, anemia and elevated 

blood pressure, over-weight and obesity as indicators of DBM - among a sample of 

freshman students in Pharos University in Alexandria (PUA) and identify associated 

factors. Method: A sample of 214 students' volunteers was surveyed using a questionnaire 

to gather information about demographic and lifestyle data. Anthropometric and blood 

pressure measurements were taken and after 12 hours of fasting collected blood samples 

were assayed for blood count (CBC), lipid profile and fasting plasma glucose. Results: 

Overweight and obesity 44% (35% & 9% respectively), and abdominal obesity 25.2% 

were found with no significant differences between sexes. Prevalence of anemia among 

females was (27.3%) compared to (4%) in males. Prevalence of overall dyslipidemia was 

21%, high TC 13.3%, high TG 1.4%, a high LDL 12.5%, and a low HDL 19.6%. Elevated 

blood pressure showed a prevalence of 30%, and was significantly associated with added 

salt. Conclusion: DBM at individual and community levels was prevalent in the current 

study, in the form of anemia with overweight / obesity and some cardiovascular risk 

factors among this community with disproportionate affection of females with reference to 

anemia. 
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Introduction 

The double burden of malnutrition 

(DBM) is a challenging issue in Egypt. 

Addressing DBM is a key to achieving 

sustainable development goals.
1
 Egypt is 

suffering from an under-five community 

with malnutrition. The adult population 

in Egypt is also struggling with a burden 

of malnutrition as 28.5% of females of 

reproductive age suffer from iron 

deficiency anemia and 20% of adult 

females suffer from diabetes along with 

16% of males. In the meantime 41% of 

females and 23% of males (32% total) 

are obese.
2, 3 

 

DBM may exhibit at three levels. Firstly, 

two types of malnutrition occur 

simultaneously at individual level, e.g., 

obesity with nutritional anemia, 

or vitamin or mineral deficiencies and 

inadequacies. It also can happen in the 

entire life span because of different 

dietary factors that are triggered by a 

change in economic conditions or other 

situations, such as overweight for a 

person formerly affected by stunting. 

Secondly, malnutrition occurs at 

household level e.g., an anemic mother 

with a child or a grandparent with 

overweight or diabetes. This is common 
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in middle-income countries with rapid 

nutrition transition. Lastly, DBM is also 

seen in communities, with 

undernutrition, overweight and obesity or 

non-communicable diseases (NCDs) in 

the same group, area or country, with 

disproportionate affection of women at 

the population level.
1
 

Youth are the adult population of 

tomorrow, and their well-being and 

health are vital. Their transition to 

university life is seen as a chronic stress, 

and exacerbates bad dietary habits with 

frequent consumption of high-fat, high-

calorie foods and less fruit and 

vegetables each day. In adaptation to 

university, freshmen face the risk of 

excessive weight gain due to sedentary 

habits including the use of computer, 

social media and TV watching. The 

weight gain of freshman students may be 

five times that of the public at large.
4,5

 

Young adulthood is a risky time for the 

development of malnutrition, either over 

or under nutrition; particularly for 

anemia, especially in females and/ or 

obesity-related risk factors as 

dyslipidemia and elevated blood 

pressure; exposing them to DBM.
6,7

 

Egypt is one of many countries that 

witnessed an epidemiological transition 

in recent decades and can be explained 

by many factors; the best relevant is diets 

as they clarify dysmetabolic diseases.
 
 

Cardiovascular diseases (CVD), cancer, 

and diabetes, for example, are the 

frequent death triggers during this 

transition.
3,8

  

This nutrition transition includes poor 

dietary habits, globalization, 

urbanization, and the excessive use of 

media including television, video games 

that have promoted dysmetabolic 

diseases including obesity, metabolic 

syndrome, diabetes, insulin resistance 

and risk factors for cardiovascular 

disease.
9
 

Among adults in Egypt a 36% and 10% 

elevated cholesterol and fasting-

triglyceride is found and nearly half the 

death rates are due to CVD. This is an 

outcome of the nutritional transition and 

augmentation of risky attitudes, 

including unfit obese people and rising 

smoking level.
3,10

 

Anemia is a state of diminished 

hemoglobin or red blood cells, under a 

certain cut off value, resulting in 

exhaustion and pallor.
11  

 Anemia in 

Egypt is a crucial burden affecting ~30% 

of females in the age of reproduction. In 

pregnant females anemia is one of the 

principal causes of childhood anemia. 

Faulty iron intake or absorption among 

youth are the primary causes of anemia; 

resulting from an iron-poor diet, 

increased iron requirement, and 

persistent blood loss due to monthly 

losses among females.
12 

In addition to 

poor feeding habits triggered by concern 

about body image; the condition is 

exacerbated by females ' menstrual 

losses.
13

 

Cholesterol level at the age of 22 was 

reported to predict the hazard of 

acquiring CVD in the next 30 to 40 

years.
14

 Around a quarter of adults in 

low-income countries had a rise in 

total cholesterol and surged to 

approximately one third in both sexes in 

countries with low middle income as 

Egypt.
15

 

After literature reviewing, we found that 

studies in Egypt are scarce to measure 

the prevalence of dyslipidemia among 

university students especially in the 

second capital of Egypt (Alexandria); 

and has little information on the 

predominance of nutrition-related risk 

factors among young people and the 

DBM among this critical community of 

future parents and mothers to be.  

The aim of this research was to estimate 

the prevalence of dyslipidemia, anemia 

and elevated blood pressure as well as 

overweight and obesity - as indicators of 

DBM - and risky eating behaviors in a 

sample of freshman university students 

in Pharos University in Alexandria 
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(PUA) and to compare the indicators in 

males vs. females.  

Method 

During the period from April to June 

2018; a sample of 214 volunteering 

freshmen (84 males & 130 females) from 

Faculty of Allied Medical Sciences 

(FAMS) were surveyed. Using a 95% 

confidence level to detect an over 30% 

prevalence of obesity in adult Egyptian
3
, 

the required sample size was found to be 

233 subjects.
16

 But as students were 

volunteering and consenting for blood 

testing 214 was the number recruited.  
Three steps were taken to collect data. 

The first step was to complete the 

questionnaire and the second was 

anthropometric measurements. Each 

student was assessed by weight, height, 

waist circumference and blood pressure. 

The third step was biochemical 

measurements and analysis. 

Questionnaire for Socio-demographic 

and Eating behavior: A questionnaire 

was designed for collecting data from 

each student concerning the cultural and 

demographic attributes, eating habits and 

intake. A simplified questionnaire on the 

frequency of consuming food groups was 

used to ask for dietary intake. The pattern 

of consumption of various foods as well 

as the most commonly consumed 

beverages emphasizing meat, poultry and 

dairy products, fish, legumes, number of 

servings of fruit and vegetables were 

recorded. As well as data about diet, 

exercise, sleep, and stress eating were 

collected.  

Anthropometric Measurements: Body 

mass index (BMI) was determined after 

measuring height and weight. All 

measurements and waist circumference 

were carried out according to the criteria 

described by Gibson.
17

 

Two blood pressure readings, five 

minutes apart, measured using sphygmo-

manometers and average was taken. 

Biochemical measurements: After a 12 h 

fast, blood samples were collected to be 

examined for complete blood count 

(CBC) (URIT 2900 plus-Auto 

Hematology Analyzer - China), FBS, 

total cholesterol, triglycerides, HDL, and 

LDL (Cobas 6000 c501 - Chemistry 

Analyzer - Roche Diagnostics, 

Germany).  

Indicator Definitions and Specifications: 

TC ≥200 mg/dl for hypercholesterolemia, 

TG ≥150 mg/dl for hypertriglyceridemia, 

HDL <40 mg/dl ♂ and <50 ♀ for low 

HDL, and LDL ≥130 mg/dl for high 

LDL. TG ≥150 mg/dl and TC <200 

mg/dl was considered as isolated 

hypertriglyceridemia and Low HDL for 

♂ and ♀ without hypercholesterolemia 

or hypertriglyceridemia was considered 

as isolated low HDL 
(18)

. 

Central obesity was defined as waist 

circumference for Middle Eastern 

countries (≥94 cm in ♂ and ≥80 in ♀). 

Elevated blood pressure was defined as a 

systolic BP≥ 130 mmHg and/or a 

diastolic BP≥ 85 mmHg. FBG ≥ 100 

mg/dL was an indicator of elevated 

fasting blood sugar (FBS).
19

  

Regular physical activity was defined as 

participation in moderate or vigorous 

activity for ≥30 minutes/day ± 5 days/ 

week.
10

 Anemia was defined as Hb 

concentration < 12 g/dl for females and < 

13 g/dl for males.
11

    

Frequent fast consumption is considered 

with ± 3 times/ week consumption of 

foods as fries, hamburger, and pizza.
 (20)

   

Ethical consideration  
The research was carried out in 

compliance with the guidelines 

developed by the Ethics Committee of 

the PUA for human subject's research 

and the Ethics Committee has reviewed 

and approved the proposal. All measures 

and data obtained were kept confidential 

in accordance with data protection 

procedures. After they were told of the 

intent and protocol of the study, each 

student signed a written informed 

consent. 

Statistical analysis  
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Statistical Package for Social Sciences 

software SPSS 20.0 (Chicago, Illinois, 

US) was the tool of analysis. Data have 

been checked, computed and presented in 

terms of frequency, percent and mean ± 

standard deviation (SD). Categorical data 

were evaluated using a Chi square test 

and the student's t test was used to 

determine difference between means and 

'p' values < 0.05 were considered 

statistically significant.  

 

Results  

Table (1) shows the main characteristics 

of participating students, eating habits 

and some risk factors. 35% had family 

history of health problems (Diabetes 

mellitus-CVD- Hypertension). Current 

smoking prevalence was low 3%.  

Elevated blood pressure ≥130/85 was 

prevalent in freshmen by 30% with no 

differences among gender. Elevated 

fasting blood sugar was not prevalent 

among our studied sample.  

Distribution of the studied sample 

according to BMI and anemia by gender 

in Table (2), range of BMI was 17.53 - 

41.52 (~ 2% underweight, 55% normal 

weight, and (44% overweight and obese); 

35% & 9% respectively), abdominal 

obesity in 25.2% with no significant 

differences between sexes.  

Table (3) shows the mean blood indices 

and dyslipidemia among males and 

females freshman students. Anemia 

prevalence in this age group was 

significantly higher among female 

students (27.3%) when compared with 

their male counterparts (4%). But the 

mean value of the blood indices was 

close to normal reference values. Overall 

dyslipidemia of the studied sample was 

21%, high TC 13.3%, high TG 1.4% 

(isolated), high LDL ≥130 mg/dl 12.5%. 

While LDL ≥100 mg/dl was 45% among 

males and females freshman students and 

low HDL reached 19.6% (7% of which 

was isolated).  

Significant association of blood pressure 

and added salt was detected.  

We attempted associations and 

correlations between the prevalence of 

dyslipidemia, anemia and elevated blood 

pressure, no associations were found 

with the fathers' or the mothers' 

education. We also attempted 

associations and correlations between 

BMI and TV watching & media using 

time as well as BMI and skipping 

breakfast, but none reached statistical 

significance.  

 
Table (1): Some demographic data, risk factors and eating habits of the studied sample  

Variables Descriptive 

Mother's education College  64.8% 

Father's education College 70.9% 

Family history of health problems (DM-CVD- Hypertension) 35% 

Breakfast daily 25% 

Sweets & Desserts daily 52.1% 

Fizzy drinks 1-2 daily 68.2% 

Fries daily 65.7% 

Delivery daily 68.6% 

Eating when stressed or in a bad mood 71.6% 

Added Salt 69.3% 

Vegetables Daily (≥2 servings) 56.4% 

Fruits Daily (≥2 servings) 56.4% 

Physical activity (30 min.) Daily 56.1% 

TV Watching & Media Using Time One hour 10% 

TV Watching & Media Using Time 2-3 hours 30% 

TV Watching & Media Using Time More than 3 hour 60% 

Current Smoking including Shisha 2.8% 
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Fish weekly (once-twice-trice) 56.3%-32.6%-5.2% 

Pulses weekly (once-twice-trice) 60.7%-20%-9.3% 

Dairy weekly (once-twice-trice) 58.1%-19.9%-5.9% 

Meat & Poultry weekly (once-twice-trice) 6.5%-22.3%-35.3% 

 

 

 
Table (2): Distribution of the studied sample according to BMI and anemia by gender 

BMI 

Sex 
Total 

n=214 

% 

Test of Sig. p 
Male Female 

(n=84) (n=130) 

No. % No. % 

<18.5 (Underweight) 2 2.3 3 2.3 2.3 

X
2
=3.472 0.324 

18.5 - 24.9 (Normal weight) 42 50.0 77 59.0 54.5 

25 – 29.9 (Over weight) 34 40.4 37 28.7 34.55 

≥ 30 (Obese) 6 7.3 13 10.0 8.65 

No anemia 81 96 95 72.7 84.35 
X

2
=19.05 0.0001* 

Anemia 3 4 35 27.3 15.65 

 
Table (3) Mean blood indices and lipid profile values among males and females freshman 

students 

(p value) 
Females (n=130) 

Mean ± SD 

Males (n=84) 

Mean ± SD 
Blood indices 

 (0.0001)* 12.21 ± 1.57 14.01 ± 1.64 Hemoglobin (g/dl) 

 (0.0001)* 38.25 ± 2.75 40.42 ± 2. 64 Hematocrit (%) 

 (0.012)* 84.74 ± 9.46 88.03 ± 9.13 MCV (fl) 

 (0.0001)* 27.25 ± 0.64 28.38 ± 0.87 MCH (pg) 

0.96 184.9±40.3 185.2±44.1 TC 

0.84 127.1±36.5 125.9±53.6 TG 

0.81 110.2±38.9 111.7±51.6 LDL 

0.38 44.1±8.7 42.9±11.2 HDL 

Student t-test, *: Statistically significant at p ≤ 0.05.   

MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin. 

 

Discussion  

In a way to estimate the prevalence of 

dyslipidemia, anemia and elevated blood 

pressure among young adults, a total of 

214 freshmen volunteers (84 males & 

130 females) from the Faculty of Allied 

Medical Sciences were recruited in a 

cross sectional study. In this current 

work, we encountered 42% overweight 

and obese; 33% & 9% respectively; this 

was almost in line with the WHO-

Obesity and overweight fact sheet and 

Mediterranean region prevalence, as well 

as a previous work
21

 among the same 

population.  

Recent data from STEPwise Survey 2017 

showed ~ 36 percent obesity rate, (~49 

percent) female prevalence and almost 

80% of Egyptians are not physically 

active. Most Egyptians have recorded 

low consumption of fruit and 

vegetables.
22

 

A recent study in Sohag reported 38.5% 

overweight and obesity that was more 

common among female students. 

Positive correlations were being 

physically inactive, excessive 

consumption of soft drinks and being 

married as students favored fatty foods 

over vegetables and fruits.
23

 

We reported 38.7% over-weight/ 

obesity in females compared to 47.7% 

in males. We assumed that women 

would be more over-weight than men, 

but this has not been the case. Our 
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results corresponded to previous studies 
(21)

 as well as some recent research in 

Kuwait, 
(24)

 where more men than 

women were overweight or obese (~ 

55% and 39%); nevertheless, the fast 

food intake was not distinguished across 

sex or body mass index.  

Though more men than women were 

overweight or obese, yet the 

consequences in females -future 

mothers to be- are more alarming. 

Masterson et al reported that about 20% 

of overweight/obese Egyptian mothers 

had a minimum of one child stunted, 

5.1% had a minimum of one child 

underweight and 3.2% had both a 

stunted and underweight child.
7
 

The prevalence of risk factors in 

childhood and adolescence for NCDs 

are known to augment the vulnerability 

to cause adult diseases. The screening 

for dyslipidemia in teenagers and young 

adults is particularly important when it 

comes to elevated risk of obesity and 

overweight. Non-optimal rates of high 

LDL and low HDL cholesterol were 

confirmed to be independently 

correlated with coronary heart disease 

(CHD) in young adulthood, two decades 

later. The evaluation of the prevalence 

will help reduce expense by identifying 

a fundamental modifiable risk variable 

for CHD.
25-26

 Visceral adiposity, obesity 

and over- weight, are considered as 

significant risk factors of 

dyslipidemia
27-28

 we demonstrated 

abdominal obesity in 25.2%. 

It remains a controversial topic whether 

the consequence of skipping breakfast 

affects health, especially in adults. One 

study indicated the nutritional and 

weight advantages of breakfast intake, 

in particular those containing grains, 

cereals, whole fruit and skimmed milk, 

as opposed to probable negative impacts 

of skipping.
29

 

In a study examining the association 

between breakfast frequency and the 

10-year risk of atherosclerotic CVD 

among Koreans respondents that never 

ate breakfast were much more probable 

to be in the high-risk group compared to 

respondents who ate breakfast >5 times 

per week. In particular, the risk for 

women and those with family record of 

CVD was higher.
30

 In another study, 

skipped breakfast was seen in 33% of 

participants with MS, but no differences 

between body weight, dietary quality, 

nutrient intake and biochemical 

parameters were found. The research 

did not support the theory of impacting 

body weight, nutritional intake or 

biochemical parameters among MS 

participants by skipping breakfast.
31 

 

In the 75% who skipped breakfast in 

current work, there was no association 

with BMI and there were no differences 

between genders. As among this age 

group, it may be difficult to distinguish 

traditional breakfast, lunch or dinner, as 

skipping meals and frequent snacking 

became more prominent in university 

setting.  

Positive correlations were reported in 

many studied between weight status and 

television (TV) and/ or video watching 

in children and youth.
32-33

 Inactive 

manners among youth e.g. free time 

computer use and TV viewing could be 

hazardous triggers for obesity and/ or 

over-weight.
34

 Prolonged use of internet 

has augmented the duration of daily 

inactive behavior in university students. 

In Bahrain; ~80% of health science 

university students use the Internet ± 3 h 

a day.
35

 TV watching & media using 

time more than 3 hour was reported by 

60% of our study subjects. The lack of 

association reported in the present study 

between BMI and TV watching and/ or 

use of social media could be because 

these behaviors were routine among 

most adolescents belonging to all 

weight groups. 

An increasing amount of scientific 

information supports an atherosclerotic 

cycle that starts in infancy and is a 

growing health issue in obese teenagers. 

Significant indicators for this 
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progression are visceral fat and 

resistance to insulin. The full 

characterizing of atherogenic 

dyslipidemia mechanisms in teenagers 

may help to identify safe and effective 

prevention and therapeutic tactics and 

as such reduce associated 

cardiovascular health problems later in 

life.
36

 Dyslipidemia has been shown to 

increase the hazard of CVD mortality 

and considered as an independent 

preventable risk factor of CHD.
37

 

Accordingly, the study on the various 

indicators and risk factors of 

dyslipidemia appears to be significant in 

future health outcomes. 

Typically dyslipidemia is distinguished 

by high levels of total cholesterol, 

triglycerides, low density lipoprotein, 

and diminished high density lipoprotein 

levels; the dyslipidemia prevalence 

among our study participants was 21% 

for overall dyslipidemia, a high TC of 

13.3%, high TG was 1.4% (isolated), a 

high LDL ≥130 mg/dl of 12.5%, while 

LDL ≥100 mg/dl 45% and a low HDL 

of 19.6% (7% isolated). The difference 

between genders in the occurrence of 

dyslipidemia was not significant in this 

young age group. This indicates that the 

prevalence of dyslipidemia among 

freshman students in Alexandria is 

considerably lower than other 

governorates in Egypt. 

This was in line with the STEPwise 

2017, indicating lower percentage of 

hypercholesterolemia; 19.2%; which 

comprises a major difference between 

results from the earlier STEPwise 11-

12.
38

 

A research in Fayoum Governorate, 

Southern Egypt has shown that 

dyslipidemia in healthy university 

students was ±64%, 

hypercholesterolemia ±39%, 

hypertriglyceridemia ±30%, high LDL 

±33% and low HDL ±27%.
39

 

Significant dyslipidemia factors were 

urban residency, higher age, physical 

inactivity, obesity, abdominal obesity, 

regular fast-food utilization and low 

intake of vegetable and fruit amongst 

study participants. In fact, their results 

appear to be higher when matching their 

findings with similar studies in youth; 

e.g. dyslipidemia in Kuwait was 10.6 

percent for undergraduate students.
40

 

Hypercholesterolemia was 15.6 percent 

among a group of 16-30 years old 

college students in Oman.
41

 As well as, 

in Sudan, 7.8% of freshman students 

had the metabolic syndrome 

phenotype.
42

 

Our current findings were in line with 

some earlier studies, in Egypt, one have 

found high TC, TG, LDL and low HDL 

prevalence at 6%, 7,5%, 8,2% and 

9,4%, respectively.
43

 The 2015 EHIS 

recorded a prevalence of 36.7 percent 

and 10.2 percent of 

hypercholesterolemia and 

hypertriglyceridemia, respectively, in 

people aged 15 to 65 years.
3,

 
10

 

An improvement in lipid profile has 

been demonstrated with exercise, as 

with physical activity, mostly 

triglyceride levels are decreased and 

HDL is raised.
44-45

 Performing regular 

exercise was high; physical activity (30 

min.) daily was found in 56% of 

subjects, this could be the reason behind 

low prevalence of hypertriglyceridemia 

in our study subjects. Daily vegetable 

intake has been identified before to be a 

protective factor against dyslipidemia.
46

 

Daily vegetable intake of 2 servings 

was found in 56% of our study subjects. 

In another large survey evaluating 

~2900 students from 10 public 

universities in 10 governorates; the 

prevalence of diabetes and 

hypercholesterolemia in their study 

group was as well below adult Egyptian 

population; 0.4% and 8.3% respectively 

and reported obesity and overweight to 

have prevalence of ~11% and 28% 

respectively, while abdominal obesity 

was shown in ~43%. In South Upper 

Egypt, female students were more 

abdominally obese. Approximately 2% 
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have been hypertensive and 15% have 

been pre- hypertensive. Most students 

were nonsmokers and the minority 

exercised regularly. They concluded 

that abdominal obesity and pre-

hypertension were prevalent in 

Egyptian youth.
47

 

A study in Alexandria, Egypt, stated 

that key determinants of high BP were 

both general obesity and central obesity 

in Egyptian adolescents.
48

 There was 

significant association of 

hypercholesterolemia with systolic and 

diastolic hypertension in previous 

studies,
49

 but currently a cause effect 

relationship cannot be appraised in this 

study. 

The prevalence of anemia in our 

freshmen was significantly higher 

among female students (27.3%) when 

compared with their male counterparts 

(4%); and this was in accordance with 

the latest national data.
3
 Overweight 

and obese people may need increased 

intakes of nutritional iron in conjunction 

with nutritionally enhancing agents to 

maintain a balanced iron state and 

decreased inflammatory process related 

to obesity to ensure proper iron 

absorption.
50-51

 

Situation analysis provides insights into 

where previous interventions could be 

effective by calculating rates and 

patterns in exposures to risk factors and 

the associated disease burden, and 

outlines current public health 

priorities.
52

 Egypt is currently 

developing approaches for particular 

risk factors including cigarettes and 

poor diet. It does not however have a 

systemic integrated approach for 

controlling and preventing NCD. 

Conclusion 

This is amongst the few studies that 

dysmetabolic risk factors prevalence 

among young adults in Egypt is 

discussed. DBM at individual and 

community levels was prevalent in our 

study, in the form of anemia with 

overweight / obesity and dysmetabolic 

risk factors among this community with 

females disproportionately affected. 

Fluctuations observed in participants 

dietary habits can be related to changes 

in diet, sleep and stress levels. More in 

depth understanding of these challenges 

will help to combat the youth obesity 

epidemic and its dysmetabolic 

consequences.  

Future Directions 

Interventions to enhance physical activity 

and promote healthier diet between 

students should be deemed a priority to 

minimize their future risk for chronic 

diseases. Promoting wellness and 

preventative care aimed at screening, 

diagnosing and handling these risks 

should also be provided. Efforts to 

protect youth from 

the sophisticated advertising of sedentary 

activity and energy-dense, nutrients-poor 

foods and drinks must now be improved. 

Limitations: Though this research 

included volunteers not a random 

sample, from one university which may 

not be representative for all university 

students in Egypt, however, 

it indicates current knowledge and 

information about the DBM in the form 

of anemia with overweight / obesity and 

dysmetabolic risk factors among this 

community. 
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