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Abstract 

   
Breakfast is considered the most important meal of the day but breakfast consumption has dramatically 

decreased in adults, especially in university students since the past few years. These students skip breakfast in 

the morning but consume fried junk food in university timings. Therefore, this study aimed at evaluating the 

lipid profile and dietary intake of healthy food breakfast eaters, fried food breakfast eaters, and non-breakfast 

eaters. Ninety healthy young adults of both genders aged 20-25 years, were divided into three groups: Fried food 

breakfast eaters, Healthy breakfast eaters and Non-breakfast eaters. Results showed that excessive intake of fried 

foods leads to increased amounts of total cholesterol, triglycerides, low-density lipoprotein cholesterol, very low-

density lipoprotein cholesterol and enhanced intake of total calories, fats and carbohydrates. Moreover, non-

breakfast eaters who skip breakfast and consume fried food are observed to have higher BMI than healthy 

breakfast eaters. Therefore, the consumption of healthy breakfast must be encouraged for the nutritional 

wellbeing of people. 
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Introduction 

The word “breakfast” literally means breaking the fast 

since it is the meal taken after overnight sleep. 

Breakfast is considered as the most important meal of 

the day because of its major contribution in 

nutritional well-being, total daily energy and nutrient 

intake (Nicklas et al., 1993).  The consumption of 

breakfast has been positively associated with 

improved nutrition and enhanced cognitive, academic 

and psychosocial performance (Matthys et al., 2007) 

while skipping breakfast has been observed to 

contribute towards dietary inadequacies, which are 

rarely replenished by other meals during the day 

(Nicklas et al., 2004). It has been reported that 

skipping breakfast is associated with an 

inappropriately higher body mass index (BMI) as 

compared to having breakfast. In adults who take 

healthy breakfast, the daily energy intake (EIs) 

remains unaffected but lower levels of EIs and higher 

BMI is reported in breakfast skippers (Berkey et al., 

2003). Further investigations in children (Albertson 

et al., 2003) adolescents (Berkey et al., 2003), and 

adults (Ma et al., 2003) have also confirmed the 

negative relation between breakfast consumption and 

the risk of obesity. 

 

In recent years global diet regimen has incurred a 

massive shift. Breakfast consumption has 

dramatically decreased in adults especially in 

university students. These students skip breakfast in 

morning but consume fried junk food in university 

timings. The term junk food was coined as an 

informal term in 1972 by Michael Jacobson, Director 

of the Center for Science, Washington D.C. It is used 

for empty calorie foods which are perceived to have 

little or no nutritional value, and are considered 

unhealthy when eaten regularly or even consumed at 

all (Ashakiran and Deepthi, 2012; Arya and Mishra, 

2013). Excessive amounts of fat particularly 

cholesterol, sugar and salts present in fried junk food 

pose adverse effects on human health leading to 

cardiovascular diseases, hypertension, high blood 

pressure, diabetes, cancer, gall bladder disease, liver 

damage, vomiting, headache, depression, obesity, 

tooth decay and other chronic diseases. Having higher 

amounts of fat and sugar in combination, junk foods 

are capable of producing a dopamine-driven surge of 

intense pleasure in people with a propensity for 

addictive behavior. It has also been observed that 

such foods alter brain activity in a manner similar to 

addictive drugs like cocaine or heroin (Colantuoni et 

al., 2002). 

 

Lipids, represented by phospholipids, cholesterol, 

triglycerides (TG) and fatty acids, are considered 

essential to the human body.  They form basic 

structure of cell membranes, act as a precursor to 

steroid hormones, bile acids and vitamin D, as well as 

act on fluidity of cell membranes and in the activation 

of enzymes located there. Normal blood lipid profile 

has total cholesterol <200 mg/dL, LDL <130 mg/dL, 

HDL ≥ 40 mg/dL and triglycerides <150 mg/dL. Due 

to incorporation of higher amount of fried food in 

diet, an increase in total cholesterol, LDL, 

triglycerides levels or decrease in HDL levels results 

in an abnormality in the levels of lipid profile known 

as Dyslipidemia (Tapan, 2005). Fried junk food dense 

in calories, when oxidized in the body causes 

enormous formation of Acetyl CoA. Acetyl CoA in 

excess is channelized out of mitochondria for its 

participation in other metabolic pathways. These 

pathways include de-novo fatty acid synthesis and 

biosynthesis of cholesterol, which causes excess fatty 

acid and cholesterol formation. Due to which dense 

plaque deposition occurs in the arteries and thus 

human heart has to assert more effort in pumping 

blood, causing it to be in fatigue. Hence higher 

cholesterol along with higher salt contents can cause 

increased risk of blood pressure, stroke and heart 

disease in chain whereas excessive amounts of salt 

can impair kidney function as well. 

 

Hence, every individual in the society needs to be 

educated about such foods and their impact on 

human health. Therefore, the aim of the present study 

was to check the effect of fried food on lipid profile of 

non-breakfast eaters of both genders: male and 

female and to estimate the dietary intake of healthy 

food breakfast eaters, fried food breakfast eaters and 

non breakfast eaters. 
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Material and methods  

Current study was performed on students of 

Bahauddin Zakariya University. The study population 

comprised of total ninety healthy young adults aged 

20 to 25 years, of both genders, out of which 45 were 

male and 45 were female. Both groups were further 

divided into three groups. Healthy young women with 

regular menstruation, neither lactating nor pregnant 

and with no self-reported history of hyperglycemia, 

hypercholesterolemia, dyslipidemia, or any other 

serious medical condition, were selected. Healthy 

males with no history of smoking, alcohol 

consumption, hyperglycemia, hypercholesterolemia, 

dyslipidemia or any other serious medical condition 

were selected. Subjects were divided into three 

groups: Healthy breakfast eaters (HBE), Fried food 

breakfast eaters (FBE) and Non-breakfast eaters 

(NBE).  

 

Anthropometric measurements 

Anthropometric measurements including height, 

weight and BMI of all participants were measured. 

Weight was measured by weighing scale when 

subjects were wearing light clothing, were not 

wearing shoes and had empty pockets. Height was 

measured by using stadiometer to nearest 0.1cm.  

BMI of all subjects was calculated by using BMI 

calculating formula. 

 

BMI = Wt (kg)/ Ht (m2) (Weight in KGs /Height in 

meter square). 

 

Dietary assessment 

Data for dietary assessment was collected by 

questioning about the foods taken in the whole day 

e.g. what they eat in morning, in breakfast, lunch and 

dinner in the whole day along with any beverages, 

snacks, fruits and sweets among these meals. For this 

purpose, the respondents were requested to give 

complete information about what they have eaten in 

last 24 hours or previous day.  Three different types of 

questionnaires were prepared for all three groups 

according to group’s specifications and the gender 

requirements. The medical histories, dietary choices, 

eating habits, portion sizing of each meal 

(grams/bowls/cups) of the subjects as well as the 

foods they usually consume in most days of a week 

were recorded through these questionnaires. Portion 

size of meals was then converted into grams and total 

dietary caloric intake was estimated of all individuals 

with the help of Pakistan food composition table 2001 

(Hussain, 1985). 

 

Lipid profile analysis 

All tests of lipid profile including total cholesterol 

(TC), triglycerides (TG), high density lipoprotein 

cholesterol (HDL-c), low density lipoprotein 

cholesterol (LDL-c), and very low density lipoprotein 

cholesterol (VLDL-c) were performed on routine 

chemistry analyzer “Evolution 3000”. 

 

Sample collection 

All subjects were asked to fast overnight for 12 hours 

and to take no exercise other than required for 

activities of daily life.  Then blood samples were 

withdrawn after overnight fasting (12 h) of all three 

groups. Samples were then added in gel voiles 

(specified for lipid blood chemistry including lipid 

profiling) and left for 10 minutes to clot the blood. 

The clotted blood samples were then centrifuged in 

centrifugation machine at 5000 rpm for 5 minutes for 

separating serum and RBCs. After centrifugation the 

serum was separated in eppendorf tube and stored in 

freezer at 2ºC for latter assessment of lipid profile 

including total cholesterol (TC), triglycerides (TG), 

high density lipoprotein cholesterol (HDL-c), low 

density lipoprotein cholesterol (LDL-c) and non HDL 

cholesterol. The tests were conducted using 

commercial kits. 

 

Tests performed 

All tests of lipid profile were performed by 

commercially available kits using following methods 

total serum cholesterol was analyzed by CHOD-PAP 

method (Stockbridge et al., 1989). HDL-c was 

analyzed by using HDL cholesterol Precipitant 

method (Assmann, 1979) triglycerides were 

determined by using GPO-PAP method (Colombo et 

al., 1985) whereas LDL-c and VLDL-c were calculated 

by using generalized formula of Friedewald  
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(Friedewald et al., 1972). 

 

Results and discussion  

In the current study, significant (p≤0.05) differences 

were observed in cholesterol of all groups (Table 1). 

Highest cholesterol was noted in non-breakfast eaters 

(206.13 ± 24.52) in all groups. Among gender 

comparison, the present study showed maximum 

cholesterol in male population (HBE= 129.13 ± 15.39, 

FBE= 160.80 ± 5.90, NBE= 206.13 ± 24.52) as 

compared to the cholesterol levels of female 

population (HBE=119.67± 5.02, FBE=140.07 ±11.53, 

NBE=162.87 ± 19.00).  

 

These results are also supported by the study of 

Resnicow (1991) who reported that breakfast skippers 

have higher total cholesterol levels. So, it was 

supposed that non-breakfast eaters take more fried 

food than fried food breakfast eaters and healthy 

breakfast eaters (Resnicow, 1991).   

  

Table 1. Lipid profile (mg/dl) levels in All Groups (HBE, FBE, and NBE) and Genders. 

Parameters 

 

Gender 

 

Groups  

Overall Mean HBE FBE NBE 

TC Male 129.13cd ± 15.39 160.80b ± 5.90 206.13a ± 24.52 165.36a 

Female 119.67d ± 5.02 140.07c ±11.53 162.87b ± 19.00 140.87b 

TG Male 122.13bc  ± 97.26 172.00b±75.18 241.40a±115.17 178.51a 

Female 107.73c ± 43.94 86.33c ± 32.18 102.00c ± 52.27 98.69b 

HDL-c Male 36.00cd ± 8.28 33.66d ± 6.10 35.73cd ± 7.59 35.13b 

Female 39.53bc ± 6.02 44.73a  ± 7.14 42.26sb ± 6.39 42.17a 

LDL-c Male 69.07de ± 14.61 91.13bc± 29.14 118.20s  ± 28.00 92.80a 

Female 57.87e ± 12.91 77.93cd ± 8.83 99.80b  ± 16.43 78.53b 

VLDL-c Male 22.60c ± 11.88 33.60b ± 19.64 47.93s ± 23.15 34.71a 

Female 20.20c ± 8.11 17.06c ± 6.25 20.46c ± 10.82 19.24b 

HBE= Healthy Breakfast eaters  

FBE= Fried Breakfast Eaters 

NBE= Non Breakfast Eaters 

TC= Serum Total Cholesterol 

TG-= Triglycerides 

HDL-c= High Density Lipoprotein cholesterol 

LDL= Low Density Lipoprotein Cholesterol  

VLDL-c= Very Low Density Lipoprotein Cholesterol 

Triglycerides are the most common fat present in 

human body. Normal levels of triglycerides vary 

according to age and gender. Higher levels of 

triglycerides combined with higher LDL-c or lower 

HDL-c boost up atherosclerosis, which increases the 

risk of heart attack by building up fatty deposits in 

arteries (Ma, 2004). Table 1 showed significant 

(p≤0.05) differences in triglycerides levels of each 

gender and group. Increased triglycerides levels were 

observed in non breakfast eater males (241.40 ± 

115.17) as compared to males and females of healthy 

and fried breakfast eater groups. These results are in 

line with the study of Smith et al. (2010) who also 

found a negative relation between breakfast 

consumption patterns and triglycerides. 

 

High density lipoprotein cholesterol (HDL-c) is 

known as good cholesterol because it is composed of a 

lot of protein and very little amount of cholesterol. 

HDL-c extracts extra cholesterol deposits from walls 

of blood vessels and brings them back to liver 

(Johnson et al., 2004). The current study showed 

insignificant difference in HDL-c among groups while 

significant variations were noted in gender (Table 1). 
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Table 2. Dietary assessment of All Groups (HBE, FBE, and NBE) and Genders. 

Parameters 

 

Gender 

 

Groups Overall Mean 

HBE FBE NBE 

BMI Male 20.56b ± 1.56 20.96b ±1.88 23.88a ± 2.76 21.80a 

Female 20.22b ± 1.82 20.61b ±1.96 25.38a ± 3.81 22.07a 

Total Kcal Male 1890.6b± 47.24 1887.9b±166.15 2238.8a±421.56 2005.8a 

Female 1721.1b± 272.22 1696.3b±282.81 1719.2b±690.33 1712.2b 

Total Fat Male 17.80f ± 1.20 24.93d ±1.48 34.66a ± 2.87 25.80a 

Female 19.53e ± 0.91 26.55c±0.91 31.80b ± 1.52 25.96a 

Total Carbs Male 57.66d ± 1.44 62.66b ±2.05 64.53a ± 2.26 61.62a 

Female 57.20d ± 1.56 59.73c ±1.53 60.42c ± 1.52 59.11b 

Total Pro Male 21.06a±  2.18 14.80b±1.26 13.06d ± 1.09 16.31b 

Female 21.13a ± 1.59 17.86b± 1.30 13.40d ± 2.29 17.46a 

HBE= Healthy Breakfast eaters  

FBE= Fried Breakfast Eaters 

NBE= Non Breakfast Eaters  

BMI= Body Mass Index  

Total Cal=Total Kilo Calories 

Total Carbs= Total Percentage of Carbohydrates 

Total Fat= Total Percentage of Fat  

Total Pro= Total Percentage of Protein 

High levels of HDL-c were observed in female 

population (HBE= 39.53 ± 6.02, FBE= 44.73 ± 7.14, 

NBE= 42.26 ± 6.39) as compared to the HDL-c level 

of male population (HBE= 36.00 ± 8.28, FBE= 33.66 

± 6.10, NBE= 35.73 ± 7.59). 

 

Low density lipoprotein cholesterol (LDL-c) is 

composed of a lot of cholesterol and a little protein. It 

is bad for cardiovascular health, because LDL is one 

of the main sources of plaque in the arteries (Ma, 

2004). Table 1 showed significant (p≤0.05) variations 

in LDL-c between gender and groups. Among male 

population, higher levels of LDL-c were noted in non 

breakfast eaters (118.20 ± 28.00) followed by the 

LDL-c levels of fried breakfast eaters (91.13 ± 29.14) 

and healthy breakfast eaters (69.07 ± 14.61). 

Maximum LDL-c among female population was noted 

in non breakfast eaters (99.80± 16.43) followed by 

that of fried breakfast eaters (77.93± 8.83) and 

healthy breakfast eaters (57.87± 12.91).  

 

The study of Farshchi et al. (2005) has also validated 

these results. Very low density lipoprotein cholesterol 

(VLDL-c) is a type of LDL-c composed of very little 

protein and a lot of cholesterol. It is also considered 

as bad cholesterol because high levels of VLDL-c have 

been linked with higher risk of coronary heart 

diseases (Georg et al., 2000). Significant (p≤0.05) 

variations in VLDL-c between gender and groups 

were noted in this study (Table 1).  

 

Among male population higher VLDL-c was observed 

in non-breakfast eaters as compared to that of 

breakfast-eater groups. Current study showed 

insignificant differences in VLDL-c levels in female 

population of all groups, whereas, significant 

(p≤0.05) differences were observed between genders 

with in groups. Among fried breakfast eaters 

maximum VLDL-c was observed in male population 

(33.60 ± 19.64) as compared to that of female 

population (17.06 ± 6.25). Among non breakfast 

eaters high VLDL-c was noted in male participants 

(47.93 ± 23.15) followed by female participants. The 

study revealed insignificant differences among 

healthy breakfast eating male and female 

participants. These results were in agreement with  
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the study of Alquraishi et al. (2016). 

 

BMI is an inexpensive, non-invasive and simple 

indicator of body fat because it measures excessive 

weight instead of excess fat (Alquraishi et al., 

2016).In this study, significant (p≤0.05) variations 

were observed among BMI of groups (Table 2). 

Among male population, maximum BMI was noted in 

non-breakfast eaters (23.88 ± 2.76) as compared to 

breakfast eaters groups.  

 

Among female population higher BMI was also noted 

in non-breakfast eaters (25.38 ± 3.81) as compared to 

that of breakfast eater groups. While insignificant 

variations were observed among healthy breakfast 

and fried breakfast eater groups of both genders. 

These results were in agreement with the study of 

Crawley and Summerbell (Crawley and Summerbell, 

1997).  

 

Calorie is a measuring unit for energy producing 

value of food. Significant (p≤0.05) variations were 

observed between total caloric intake of non breakfast 

eaters among both genders (Table 2). Among male 

population, maximum calories were calculated in 

non-breakfast eaters (2238.8 ± 421.5) followed by 

that of breakfast eater groups. In current study non-

significant results were observed in female caloric 

intake among non breakfast eaters and breakfast 

eaters’ groups. While significant differences were 

observed among gender. These results were similar to 

the results of Farshchi et al. (2005). Maximum 

calories were recorded in male population (2005.8) as 

compared to that of female population (1712.2).These 

results were in agreement with the study of Kiefer et 

al. (2005). They also reported that children, 

adolescents and adult males consume more energy, 

fat, and cholesterol but less carbohydrates and fiber 

than females. 

 

Fats and oils are water insoluble compounds that 

provide nutritive value as well as add texture, flavor, 

mouth feel and aroma to food. Table 2 showed 

significant (p≤0.05) variations in total fat intake 

between groups and gender. Among male population, 

maximum fat intake was calculated in non-breakfast 

eaters (34.66 ± 2.87) as compared to that of breakfast 

eater groups. Among female population maximum 

total fat was also noted in non-breakfast eaters (31.80 

± 1.52) followed by that of fried breakfast eaters. 

Significant variations were observed in gender, so it 

might be supposed that due to cultural differences, 

female population of Pakistan have higher fat intake 

as compared to that of male population. Among 

groups (HBE, FBE) significant variation (19.53± 0.91, 

26.55 ± 1.74 respectively) were observed in female 

population as compared to that of male population 

(17.80 ± 1.20, 24.93 ± 1.48 respectively). While in 

non-breakfast eaters maximum fat intake was noted 

in male participants (34.66 ± 2.87) as compared to 

that of female population (31.80 ± 1.52). These results 

were similar to the results of Courtenay who also 

observed that males consume more fat and dietary 

cholesterol than females (Courtenay et al., 2000). 

 

Carbohydrates play an important role in the body 

such as glucose is the main source of energy in body 

(Caffall and Mohnen, 2009). This study recorded 

significant (p≤0.05) variations in total carbohydrates 

between gender and groups (Table 2). Among male 

population, maximum carbohydrate intake was noted 

in non-breakfast eaters (64.53 ± 2.26) followed by 

that of fried breakfast eaters (62.66 ± 2.05) and 

healthy breakfast eaters (57.66 ± 1.44). Among female 

population maximum total carbohydrate was noted in 

non breakfast eaters (60.42± 1.52) followed by fried 

breakfast eaters (59.73 ± 1.53) and healthy breakfast 

eaters (57.20 ± 1.56).  

 

In current study significant (p≤0.05) differences were 

observed in groups. Among fried breakfast eaters 

group the maximum total carbohydrate was observed 

in male population (62.667 ± 2.05) as compared to 

that of female population (59.73 ± 1.53). Among non-

breakfast eaters the maximum carbohydrate intake 

was noted in male population (64.53 ± 2.26) as 

compared to that of female population (60.42 ± 1.52). 

Present study showed insignificant differences among 

healthy breakfast eating males and females. These 

results were in agreement with WHO health report of  
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2003 (WHO, 2003). 

 

Proteins are the basic building blocks of body 

required in large amounts for growth and 

development. Table 2 showed significant (p≤0.05) 

variations in protein intake between groups and 

genders. Among male population, maximum protein 

intake was noted in healthy breakfast eaters (21.06 ± 

2.18) followed by that of fried food breakfast eaters 

(14.80 ± 1.26) and non-breakfast eaters (13.06 ± 

1.09). Among female population maximum protein 

intake was noted in healthy breakfast eaters (21.13 ± 

1.59) as compared to fried breakfast eaters (17.86 ± 

1.30) and non-breakfast eaters (13.40 ± 2.29). These 

results were similar to the study of Casperson and 

Roemmich (2017).They also found significant 

relationship between gender and dietary protein level. 

Among groups, maximum protein intake was noted in 

fried food breakfast eaters’ female population (17.86 

± 1.30) as compared to that of male populations 

(14.80 ± 1.26). While insignificant differences were 

observed in male and female populations of healthy 

breakfast eaters and non-breakfast eaters. These 

results were in agreement with the study of European 

Health and Nutrition report (Elmadfa and 

Kornsteiner, 2009). 

 

Conclusion 

The present study concludes that skipping breakfast 

and consuming fried foods has a substantial impact 

on dietary intake and lipid profile of individuals. 

Increased consumption of fried foods leads to higher 

levels of total cholesterol, triglycerides, low density 

lipoprotein cholesterol, very low density lipoprotein 

cholesterol and a greater intake of total calories, fats 

and carbohydrates. Therefore, skipping breakfast and 

consuming fried foods instead of it might pose 

detrimental effects on cardio-metabolic health.  These 

lipid abnormalities might serve as the prime risk 

factor for the onset of atherosclerosis and other 

diseases linked to CVDs. Moreover, non-breakfast 

eaters who skip breakfast and consume fried food are 

observed to have higher BMI than healthy breakfast 

eaters. So, they are at a greater risk of obesity and 

several associated health complications. The 

information obtained from this research can be 

incorporated into community-based interventions to 

create awareness regarding adverse effects of 

skipping breakfast and consuming fried foods. 

Consumption of a healthy breakfast comprising of a 

variety of nutrient-rich foods must be promoted to 

ensure enhanced nutritional wellbeing in people. It 

might help in reducing the disease burden of CVDs 

and the growing prevalence of obesity as well. 
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