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Abstract

Introduction

Objective: People who regularly have breakfast are a third less likely at risk, of being obese than those who are breakfast skippers. The 
study aims to find the relationship between breakfast and sleeping habits with adiposity among medical students.
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The importance of the undeniable fact cannot be overstated that epidemic of obesity has been shrouding developing countries 
after developed one, making them suffer double burdens of two extreme ranges of malnutrition with additional gradual global 
nutritional transition from the healthy nutritious diet into the literally junk based “fast food” pattern [1]. The terms “Obesity” 
and “Body Mass Index” (BMI) go hand in hand. BMI is frequently used, easy to measure and fairly reliable indicator of body fat 
percentage which reasonably predicts morbidity and mortality associated with higher body fat content. Higher values of BMI 
are significantly associated with increased risk of hypertension, heart diseases, stroke, diabetes, arthritis, breathing problems and 
certain types of cancers and thus reduced life expectancy [2,3].

Results: Mean age of participants was 20.85 ± 0.9 years, while mean BMI of participants was 24.7 ± 6.31 kg/m2. Average physical 
activity was 208 min/week ± 92 min/week, while average sleep duration was 7.1 hours ± 3.9 hours. We observed that females (63.4%, 
71/112) tend to skip breakfast around twice more than males (27.9%, 34/122). People who took breakfast were found to be more 
physically active then those who skipped breakfast. Participants who had regular breakfast were found to have a lower BMI than those 
who did not.

Breakfast which literally means breaking-the-fast of the night, refers to the first meal taken in the morning and is usually consumed 
before the start of the day. It is unarguably considered the meal of utmost importance. It is considered to play a crucial role 
in maintaining the physical health and intellectual capabilities of a person. Breakfast is the central component of one’s daily 
nutritional requirement, contributing significantly to the total daily energy and nutrient intake [3]. In a study conducted by Belloc 
et al., regular breakfast consumers were reported to show significantly better physical health than those who skipped breakfast 
[4]. A.P. Smith in multiple studies reported that breakfast contributes to well-being in multiple aspects, it is claimed to affect 
behavioral, affective and cognitive aspects of a person’s health. Individuals who consume a cereal breakfast each day are less 
depressed, less emotionally distressed and have lower levels of perceived stress [5,6].

Design: Single center cross sectional study at a medical college of Karachi. The study was conducted from July 2011 till November 
2011. We collected sample from students of each year of medical school. Convenient sampling was implied for the collection of data.

Setting: Karachi, Pakistan.

Conclusion: Since it was found that a regular consumption of breakfast not only lowers BMI but also makes a person more physically 
fit. Therefore it is recommended to start the day with a healthy breakfast having all the essential nutrients.

Breakfast skipping has been contended to have deleterious effects upon various physical and mental aspects. Numerous studies 
have found that breakfast skippers have relatively worse intake of various vitamins and minerals and nutrients that are lost as a 
result of skipping breakfast cannot be compensated by any meal of the day [7]. Breakfast, despite making noteworthy nutritional 
contribution to dietary quality and overall health, unfortunately is, more commonly missed than any other meal [8]. Previous 
studies have found that breakfast consumption has declined in all age groups over the past 25 years [9].
Adequate amount of sleep is also important for one’s mental and physical health, for cognitive restitution, processing, learning 
and memory consolidation [10]. People who sleep less are more prone to emotional instability, cognitive dysfunction, decreased 
concentration, memory loss, day time sleepiness, decreased concentration and most important problem of our concern here 
obesity, thus inadequate sleep effects our health in a similar manner as skipping breakfast does with both short and long term 
influences on our wellbeing [11].
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Material and Methods

Study Design

We define breakfast as any meal taken between 6 a.m. mornings to 12 p.m. noon after waking up from overnight sleep, all meals 
taken after 12 p.m were considered lunch and excluded from breakfast category, the cases of multiple meals before 12 p.m. noon 
were also discarded to prevent complexity and confounding by multiple breakfast meals. 

The aim of the study is to find the relationship between breakfast and sleeping habits with adiposity among medical students in 
order to encourage healthy practice of regular breakfast intake and a good eight hour sleep everyday. Hectic schedule and tiring 
studies easily thrust healthy routine to unhealthy ones leading to multiple problems later in life.

Sample size was calculated by using Open-Epi Epidemiological Calculator by keeping anticipated frequency of 57% and confidence 
interval 95% [12]. The sample size was calculated to be 194. Researchers were able to collect data from 234 students. All those who 
regularly took breakfast and all those who never had a history of taking breakfast were included in the study. Those who seldom 
had their breakfast were excluded from the study. 

Written informed consent was obtained from the participants after explaining the study objectives. The participants were free to 
withdraw at any time without giving any reason. Strict confidentiality was maintained throughout the process of data collection, 
entry and analysis.

We conducted a single centre cross sectional study at a medical college of Karachi. The study was conducted from July 2011 
till November 2011. We collected sample from students of each year of medical school. Questionnaires were distributed to and 
recollected from medical students during break times between classes in non-purposive manner. Convenient sampling technique 
was implied for the collection of data. 

Sample Size

Ethical consideration

All efforts were made in this study to fulfill the ethical considerations in accordance with the ‘Ethical principles for medical 
research involving human subjects’ of Helsinki Declaration.

A pre-designed self-administered questionnaire was used for data collection. The questionnaire was designed based on the 
preceding observations of investigators and recommendations from colleagues, which was further extrapolated by integration of 
new aspects observed during an extensive literature search. The questionnaire prepared was then pre-tested on 20 respondents 
and no changes were considered necessary in the questionnaire based on this pilot study. The results of the pre-testing were not 
incorporated in the final analysis of the data. The questionnaire comprised of following three parts:

Questionnaire

The first part was concerned with general demographic information including age, gender and socioeconomic status while the 
second part inquired about their breakfast habits and their height and weight which was taken by investigators using height and 
weight scale on the spot, through which body mass index was calculated using standard formula given by Adolphe Quetelet and 
categorized using recommendation given by World Health Organization as underweight (<18.5 kg/m2), normal (18.5-24.9 kg/m2), 
overweight (>25.0 kg/m2) and obese (>30.0 kg/m2) [13].

The third part inquired the participants about their weekly physical activities. Moderate physical activities such as cycling, walking 
and aerobics were included and the amount of minutes spent per week were calculated and then grouped as credit hours of 
moderate physical activity according to the guidelines given by World Health Organization 2010 and Physical activity Guidelines 
Advisory Committee 2008 into less than 150 minutes per week and more than or equal to 150 minutes per week. Those who had 
an activity of <150 minutes per week were considered inactive/inadequate physically active and those who had ≥150 minutes per 
week of activity were active/adequate physically active.

Data was entered and analyzed using SPSS version 19.0. Various statistical methods were applied for parametric and non-
parametric analytics. Chi-square test was used for qualitative, while student’s t-test and logistic regression analysis for quantitative 
variety of data. Tables were used to express the results of the study.

Data entry and Analysis

Results
Our study yielded that mean age of participants was 20.85 ± 0.9 years, while mean BMI of participants was 24.7 ± 6.31. Average 
physical activity was 208 min/week ± 92 min/week, while average sleep duration was 7.1 hours ± 3.9 hours.
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Table 1 depicts the general descriptive statistics of our study. Male participants (52.1%, 122/234) were marginally more compared 
to female (47.9%, 112/234). More participants belonged to middle class (77.8%, 182/234) than higher class (22.2%, 52/234), while 
no case of low socioeconomic class was recorded. The trend of breakfast omission was 44.8% (105/234), while trend of mid-day 
snacks was observed in 57.3% (134/234). There were 44% (103/234) participants performing physical activity of more than 150 
minutes per week, Breakfast eating time of 6 to 8 a.m. was most frequent timing (45.7%, 107/234) followed by later timings. Sleep 
duration was most frequently distributed around 6 to 8 hours (44.3%, 127/234), followed by earlier and later durations in hours. 
Majority of students i.e. 50.4% (118/234) had BMI within normal range. 

Percentage %Frequency
(n = 234)ResponseQueries

52.1%122Male
Gender

47.9%112Female

77.8%182Middle
Socio Economic status

22.2%52Upper

55.2%129Yes
Take Breakfast

44.8%105No

57.3%134Yes
Take mid-day snacks

42.7%100No

45.7%596 – 8 a.m.
At what time do you 

have breakfast 24.7%328 – 10 a.m.

29.6%3810 – 12 a.m.

33%77< 6 hours

How long do you sleep 44.3%1046 – 8 hours

22.7%53> 8 hours

56%131< 150 minutesPhysical Activity in a 
week 44%103≥  150 minutes

15%35Underweight
(<18.5 kg/m2)

BMI Ranges
50.4%118Normal

(18.5-24.9 kg/m2)

23.5%55Overweight
(25-29.9 kg/m2)

11.1%26Obese
(25-29.9 kg/m2)

Table 1: General descriptive statistics of study

Observing gender differential among different variables, we observed that females tend to skip breakfast (63.4%, 71/112) around 
twice more than males (27.9%, 34/122), similarly there was statistically significant lesser trend physical activity and lesser sleep 
duration compared to male participants as shown in Table 2.

Skipping breakfast was observed to have statistically significant associations with gender, socioeconomic status, mid-day snacking. 
Participants from middle socioeconomic status were found to omit breakfast marginally more compared to participants from 
upper class. Participants skipping breakfast consumed significantly more mid day snacks, performed less physical activities and 
slept for lesser duration of time, as depicted in Table 3.

Significantly lower BMI is reported in our study being associated with breakfast consumption, male gender, middle socioeconomic 
status and mid-day snack omission as indicated in Table 4.

Simple linear regression analysis for breakfast timing, sleep duration and physical activity show predictability and association of 
the variables with BMI. Statistical analysis shows that earlier breakfast, adequate sleep duration and sufficient physical activity 
predicted significantly lower BMI as shown in Table 5. On average 1 hour later breakfast consumption was associated with increase 
in mean BMI of 0.192 kg/m2. Hence a difference of BMI of 1.152 kg/m2 can be predicted between those who eat breakfast at 6 
a.m. and those who eat breakfast at 12 a.m. Similarly average 1 hour sleep was associated with decrease in mean BMI of 0.179 kg/
m2, hence those who sleep for 10 hours had around BMI of 0.9 kg/m2 less than those who sleep for 5 hours. Average 100 minutes 
moderate physical exercises were linked with decrease in mean BMI of around 0.50 kg/m2.
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Table 2: Relation of Gender with breakfast pattern, physical activity and sleep duration

Table  # 2-a: Relation of gender with breakfast skipping

p-valueStatistical testBreakfast skipped (105)Breakfast eaten (129)Gender

X2 test value34 (27.9%)88 (72.1%)Male (122)

< 0.00129.7971 (63.4%)41 (36.6%)Female (112)

Table # 2-b: Relation of gender with physical activity

p-valueStatistical testStd. Dev.Physical activity duration 
(minutes per week)Gender

t-test value89 min/week289 min/weekMale (122)

<0.00117.16552 min/week127 min/weekFemale (112)

Table # 2-c: Relation of gender with sleep duration

p-valueStatistical testStd. Dev.Sleep Duration (hours)Gender

t-test value3.27.5Male (122)

0.0431.2672.86.7Female (112)

Table # 3-a: Relation of breakfast skipping with socioeconomic class

p-valueStatistical testUpper Class (52)Middle class (182)Breakfast

X2 test value34 (65.4%)95 (52.1%)Yes (129)

0.0452.8418 (34.6%)87 (47.9%)No (105)

    Table # 3-b: Relation of breakfast skipping with Mid day snacks

p-valueStatistical test
Mid day meals

Breakfast
No (100)Yes (134)

X2 value70 (70%)59 (44%)Yes (129)

0.0057.2430 (30%)75 (66%)No (105)

Table # 3-c: Relation of breakfast skipping with physical activity

p-valueStatistical testStd. Dev.Physical activity duration
 (minutes per week)Breakfast

t-test value105 min/week254.9 min/weekYes (129)

<0.0017.19389 min/week162.1 min/weekNo (105)

Table # 3-d: Relation of breakfast skipping with sleep duration

p-valueStatistical testStd. Dev.Sleep Duration (hours)Breakfast

t-test value3.27.7Yes (129)

0.0025.572.86.5No (105)

Table 3: Relation of Breakfast skipping with variables

p-valuesTest valuesStd. DeviationMean BMIResponse

Take breakfast or not? (n = 234)

t-test values3.2723.8Yes (129)

<0.001-3.443.8425.4No (105)

Gender (n = 234)

p-valuest-test values7.325.9Male (122)

0.0172.396.723.5Female (112)

Socio-economic status (n = 234)

p-valuet-test value4.3823.7Middle (182)

0.018- 2.415.8325.8Higher (52)

Mid day snacks (n = 234)

p-valuet-test value3.926.5Yes (134)

0.042.153.722.9No (100)

Table 4: Relation between BMI and variables
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p-valueS.E.MR2RBeta CoefficientVariables

0.0090.740.460.680.192Breakfast eating time
(hour)

0.0300.560.570.75- 0.179Sleep duration
(hours)

< 0.0010.680.530.72- 0.490Physical activity
(100 minutes)

Table 5: Simple linear regression analysis of variables with BMI

Early sleep, early waking up, regular breakfast and light to moderate exercise all constitute healthy habits. Regrettably these 
habits are not very frequent among medical students, because of exceptionally tiring schedule, protracted studies and burden of 
performing well in medical schools.

Discussion

In our study, trend of skipping breakfast among medical students was found to be around 45% which is quite higher compared 
to proportion of people who skipped their breakfast in studies done in Pakistan i.e. 26.3% in a study by Sheikh R.M et al [14]. A 
comparatively higher breakfast omission of 58.5% was found in students of selected universities of Malaysia [15].

Females were observed to skip breakfast more likely as evident in other studies as well [12,16]. It is probably because of common 
misconception, prevalent among girls, that skipping breakfast aids in decreasing weight [16]. However a few researches, have 
reported males to be more frequent skipper [17].

Though in many studies no relationship has been found between BMI and breakfast eating pattern multitude of researches, 
including ours, confirm the finding that skipping the morning meal is associated with greater trend of adiposity [18,19]. Breakfast 
consumers are more likely to have lower body mass index than breakfast skippers [20]. Another interesting fact that was observed 
was association between the time at which the breakfast was taken and BMI. Students who took their breakfast early in the 
morning had lower BMI as compared to those who took it in the later part of the day. Behrens et al. in their study reports that 
eating soon after waking up was associated with higher dietary restraint, lower snacking and decreased eating frequencies [21].

So how does breakfast effect the physiology governing the weight dynamics? Studies have shown that the energy intake of normal 
and underweight persons is more evenly distributed throughout the day than that of the obese [22]. Since weight is inversely 
related to the number of time that a person eats during the whole day [23], the main reason anticipated to explain decreased ability 
to loose weight among breakfast skippers is increased frequency to indulge in snacks and other meals during the rest of the day. 
Similarly a significant compensatory mid-day snacking was observed in our study among breakfast skippers. Other studies also 
report that breakfast consumers tend to snack less often than those who are in habit of skipping breakfast [21].

There are conflicting evidences concerning relationship between breakfast consumption and social class. Multiple studies reported 
that economically disadvantaged participants were either found to indulge in low quality breakfast behaviors or completely skip 
breakfast [7,8,24]. It is usually considered that those with relatively low level of education are more likely to omit breakfast [25]. 

It has been observed that regular breakfast consumption is associated with general well being of an individual and the person is 
more likely to indulge in physical activity. A Finnish study reported regular breakfast eating was consistently associated with good 
health and the individuals were more inclined to engage in physical activity [26]. Albertson et al. reported that physical activity is 
closely related to significantly decreased BMI which closely relate to our findings [27].

Our study also reports that females tend to sleep less than males, probably because sleep disorders are prevalent among females 
[28]. Around one-third of our participants were observed to sleep less than 6 hours which is quite similar to the findings reported 
by Bahammam et al in which 30% of U.S adults slept for less than 6 hours a day which increased from 23% in 1985 [29]. However 
study conducted among medical students in Saudia Arabia by Abdulghani et al reported 48% of students sleeping less than 6 hours 
every day [28]. Other studies state that only one-third of teens are getting recommended 9 hours of night-time sleep which is even 
lower in our study [30].

Our study significantly predicted inverse relation between sleep duration and BMI in a linear pattern, which can be validated 
from multitude of studies [31], Hence short sleep duration was associated with increased likelihood of obesity. However others 
report U-shaped association of sleep duration with adiposity, with shorter as well as longer duration of sleep leading to higher BMI 
[32]. One meta-analysis showed that for every hour less that adults sleep per night, there is a 0.35 kg/m2 increase in BMI, which 
is almost double the BMI our study predicted [33]. Observational and experimental evidences indicate that sleep curtailment is 
associated with decreased secretion of leptin, increased secretion of ghrelin, increased level of cortisol and consequently increased 
hunger and appetite [34].
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Since there are array of data endorsing benefits of eating breakfast, it is important to start ones day with a healthy, hearty breakfast 
[16]. A number of researchers have argued that habits are formed early in life [35] and tend to continue unchanged into adulthood 
[15]. Since established habits are considered difficult to alter, hence parents should focus upon introducing breakfast early in life 
and should continue this trend through out the childhood so that children follow this healthy routine into adulthood. Moreover 
parents should also emphasize on good sleeping habits because adequate amount of sleep daily is closely related to well being of 
a person. 

Recommendations

Our study did not follow any definition of breakfast previously published in relevant aspect, due to variation in participants 
perception regarding definition of breakfast; the study may contribute to variation in results compared to different studies and 
may add yet another deviant definition of breakfast in literature, thus lack of a standard definition of breakfast could be partially 
responsible for variation in study results [36].

Limitation

The study was observational and cross-sectional type, and did not involve any randomization, experimentation or blinding, and 
hence no firm measure to prevent biasing was undertaken, studies based on better study designs are required to further confirm 
or disprove extracted facts. Since only students of single medical institute were included in study, results might not be applicable 
to all medical students.
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