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Abstract
Background  Dietary habits have a strong association with body lipid levels and hyperlipidemia increases the risk 
of cardiovascular and metabolic diseases. Dietary habits have been a major concern among medical students due 
to busy schedules and demanding tasks. This study was designed to know the dietary habits and lifestyle of medical 
students and its association with their lipid profile.

Methods  We recruited 120 medical students at clerkship of the age of 18 and above. Weekly dietary habits were 
evaluated by an 18-item questionnaire. Five ml blood was drawn from the students and lipid profiles were measured 
at Dow Diagnostic Research and Reference Laboratory (DDRRL). Data was analyzed by SPSS V.22.

Results  We found 70% of students were not involved in any physical activity throughout the week. Only 15.83% were 
following a regular diet plan. 65% of students were eating junk food for more than 3 days a week in their weekly diet. 
Moreover, 19.2%, 39.2%, 32.5%, and 25.84% of students were having their total cholesterol, triglycerides, HDL, and LDL 
levels above the optimum ranges respectively which were frequently found in students of final year (p < 0.05). There 
was high total cholesterol and LDL in males as compared to females (p value < 0.05). Total cholesterol and LDL were 
associated with skipped meal, use of junk food and carbonated drinks for more than 3 days a week (p < 0.05).

Conclusion  There was a notable number of students with poor dietary habits, inactive lifestyle and lipid levels above 
the optimum ranges defined by American Heart Association (AHA) that have an association with dietary habits. This 
is alarming and can impact the health of future healthcare workers. There is a need to investigate the factors and 
remedies to help medical students to follow a healthy diet and a healthy lifestyle.
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Background
Hyperlipidemia is considered as increased total cho-
lesterol (TC) levels while dyslipidemia is imbalanced 
levels of Low-Density Lipoprotein (LDL), Triglycer-
ides (TG), Very Low Density Lipoproteins (v-LDL) and 
High-Density Lipoprotein (HDL) levels in blood [1]. 
Dyslipidemia and hyperlipidemia are considered as 
major public health concerns as they are leading causes 
of vascular diseases [2]. Obesity, insulin resistance, sed-
entary lifestyles and high-fat diets consumption play 
a major role in pathophysiology of dyslipidemia [3]. 
According to the World Health Organization (WHO), 
dyslipidemia is responsible for about 2.6  million fatali-
ties annually, with a global prevalence of 37% in males 
and 40% in females [4]. Youngsters of Asian subcontinent 
are expected to experience a significant rise in coronary 
artery disease incidence over the next two decades due to 
dyslipidemia [5]. However, healthy behaviors such as not 
smoking, maintaining a healthy weight, routine physical 
activity, and regular sleep can improve health and also 
prevent the development of dyslipidemia. Hence, these 
behaviours can prevent 80–90% of cardiovascular dis-
ease, stroke, and type 2 diabetes mellitus [6]. Preventing 
cardiovascular disease (CVD) requires early screening for 
dyslipidemia and developing effective management strat-
egies. A 10% drop in blood cholesterol can reduce the 
risk of ischemic heart disease by 50% over five years [7].

College or university is a critical period during which 
unhealthy changes in eating behaviors and lifestyle 
occurs in students due to multiple reasons [8] which 
influence students health status. Emerging adulthood 
(18 to 25 years of age) is a critical time during which 
young people establish independence and adopt last-
ing health behavior patterns and it is the time associated 
with unhealthy lifestyle characteristics, increase risk of 
obesity and chronic diseases [9, 10]. Getting into medi-
cal school has an impact on a student’s health and quality 
of life because it requires adaptation and lifestyle changes 
[11]. Most medical students due to the demands of their 
studies and clinical rotations in the respective wards, do 
not get enough time to exercise and eat healthier meals 
[12], also the stress of university life and medical study 
load would be factors that negatively influence their 
diet [13]. The medical students are considered to have 
a greater knowledge about healthy lifestyle and dietary 
habits when compared to nonmedical students, but there 
is no evidence to indicate that this knowledge translates 
into practices in terms of maintaining good health [14]. 
Healthy dietary habits among medical students are very 
important as they are future physicians and the students 
who personally ignore adopting healthy lifestyle are 
more likely to fail to establish health promotion for their 
patients [12]. Early sensitization can encourage healthy 

lifestyle choices to maintain their health and advocate the 
same in their communities [15].

A cross-sectional study among medical students 
in Faisalabad Pakistan revealed high prevalence of 
unhealthy eating habits and sedentary lifestyle choices 
which were observed more in females [16]. An other 
study reported unhealthy eating habits and sedentary 
lifestyle with raised BMI in more than 30% of medical 
students affecting their academic performance also [17]. 
A study from Saudi Arabia reported a majority of under-
graduate medical students had unhealthy eating patterns. 
Stress of university life and study, and lack of time for self 
were significantly affecting eating patterns [18]. There are 
multiple studies which have reported knowledge, attitude 
and practice of eating habits and lifestyle in medical stu-
dents but there are few which have reported its associa-
tion with lipid levels in those students.

Cuisine nowadays is known for its high calorie content 
and along with that younger generation is more likely 
to consume industrially processed, fast food, junk food, 
and sugary drinks [19, 20]. How far this consumption 
impacts the lipid levels in youngsters, specially in medical 
students has not been studied frequently. The aim of the 
study was to investigate the dietary habits of medical stu-
dents at Dow International Medical college Karachi Paki-
stan. We have also evaluated the association of dietary 
habits and lifestyle with their lipid profile levels.

Methodology
Study design and setting
This cross-sectional study was conducted at Dow Uni-
versity of Health Sciences (DUHS) Karachi Pakistan 
between the period of January 2023 to November 2023 
following ethical approval from the Institutional Review 
Board (IRB) of the university.

Study participants
The target participants consisted of medical students at 
Dow International Medical College Karachi Pakistan 
included after a written informed consent. Students on 
clinical rotation of MBBS year 3, 4 and 5 were included 
in the study.

Sample size calculation
A non-probability purposive sampling technique was 
employed to select participants [21]. The sample size 
was calculated from Open Epi. Knowing total number of 
medical students in our college as 800 and 10% estimated 
frequency of hyperlipidemia in our population [22], the 
calculated sample size was 119. However, we included a 
total of 120 participants.
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Inclusion and exclusion criteria
In a bachelor program of 5 years, we included the stu-
dents on clinical rotation in year 3–5 as they have 
rotational evening and night duties in hospital during 
clerkship. The study and procedure were explained to 
students in the classrooms, those who agreed to par-
ticipate were included in the study. The study excluded 
students who were newly admitted or had not attended 
clinical rotation (year 1–2). We also excluded the stu-
dents who did not agree to participate in the study.

Data and sample collection
After a written informed consent, students were asked to 
fill in a validated questionnaire of 18 items. The question-
naire included information regarding their dietary habits 
and lifestyle based on their weekly routine. Afterwards, 
5 ml blood was collected in laboratory under same con-
ditions (minimum 12  h fasting) and sent for measuring 
lipid profile levels to Dow Diagnostic Research and Ref-
erence Laboratory (DDRRL).

Data collection tool
A self-constructed questionnaire was developed in col-
laboration with the department of Nutritional Health. 
To safeguard anonymity, the identities of the participants 
were held in strict confidence. The questionnaire was 
piloted on 5 participants out of the study participants 
and modifications were made after suggestions. The final 
questionnaire was validated by the Department of Medi-
cal Education of our university and approved by the Insti-
tutional Review Board. (Supplementary file S1).

The data collection tool was comprised of a total of 18 
items divided into their (i) personal and demographic 
information, (ii) weekly dietary habits and (iii) lifestyle 
(exercise habits, involvement in sports) for days per 

week. Further we divided the response of “days per week” 
into none or occasional, ≤3 days a week and  >3  days a 
week. Serum lipid profile ranges were set and compared 
as per guidelines of American Heart Association [23]. 
The optimum ranges of total cholesterol levels were set 
as < 200 mg/dl; Triglycerides ≤ 150 mg/dl; LDL < 100 mg/
dl; HDL > 40 mg/dl for males and < 50 mg/dl for female.

Data analysis
The data obtained from the respondents were analyzed 
using Microsoft Excel. Frequencies and percentages were 
presented in tabulated form. The analysis was performed 
on SPSS version 22.0. T test was performed to compare 
the means of continuous variables however, Pearson’s chi 
square was used to compare the categorical data.

Results
Demographic characteristics of students
Forty students were included from each year (3rd , 4th 
and 5th year). The mean age of students was 20.95 ± 2.05 
years. There was equal number of males and females in 
the study. Mean BMI of the students was 21.89 ± 3.95 Kg/
m2. Twenty-three (23%) of students had a family history 
of diabetes. Hypertension, hyperlipidemia, or cardiovas-
cular disorders.

Lifestyle of medical students
We found 84/120 (70%) students were not exercising 
in routine while 27/36 (75%) exercisers were limited to 
either walking or running and only 3/36 (8.33%) were 
doing aerobic exercises in their weekly routine. Most of 
them 23/36 (63.88%) had ≤ 3 days of exercise included in 
their weekly routine and 84/120 (70%) were not partici-
pating in any sports activity in a week (Table 1).

Dietary habits of students
We observed 101/120 (84.16%) students were not fol-
lowing a regular diet plan and 53.33% were found to 
skip their breakfast on usual days. Moreover, 116/120 
(96.66%) students reported eating vegetables in their 
weekly diet for less than 3 days of week and 53/120 
(44.16%) used to eat meat for more than 3 days in a week. 
Most of the students (94.16%) eat fruit only for less than 
3 days a week. A large number (78/120) of students eat 
junk food for more than 3 days a week. We also found 
that 67.5% of students were using carbonated drinks for 
at least 3 days a week (Table 2).

Difference in dietary habits of students according to their 
year of study
Students based on their year of study, the least number 
of students who were following a regular diet plan were 
from year 5 with a significant difference as compared to 
year 3 and year 4 (p = 0.001). Most of the students who 

Table 1  Lifestyle of medical students n = 120
Variables Total Response Frequency Percentage
Exercise / 
physical 
activity

120 Yes 36 30
No 84 70

Type of exer-
cise / physical 
activity

36 Aerobics 3 8.33
gym 4 11.11
Walk/running 27 75
Yoga 2 5.55

Exercise / 
physical activ-
ity days per 
week

36 ≤ 3days 23 63.88
> 3 days 13 36.11

Participation in 
sports

120 Yes 46 38.33
No 74 61.66

Type of Sports 46 Indoor 27 58.69
Outdoor 19 41.30

The table shows the routine of physical activity, participation in sports and type 
of sports and physical activity performed by the students in a week
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skipped their breakfast usually, were also from the year 5 
(p < 0.001). Most of the junk food eaters for more than 3 
days were also found in year 5 (p < 0.001). However, 31/81 
students who used to drink carbonated drinks were from 
year 3 (p = 0.024; Table 3).

Lipid profile of students
We divided the ranges of cholesterol levels according to 
AHA guidelines. We found 19.2% of students had total 
cholesterol levels above the optimum ranges. For the 
triglycerides, HDL, and LDL, 47/120 (39.2%), 39/120 
(32.5%) and 31/120 (25.84%) students were found to 
fall in above optimum ranges of lipid levels respectively 
(Fig. 1).

Lipid profile of the students based on gender
We found a higher total cholesterol level in males 
as compared to females (median 160.0 vs. 134.0; p 
value = 0.0034). We also found high levels of LDL in males 
as compared to females (117.0 vs. 91.0; p value = 0.0015) 

but no difference was found in triglyceride and HDL lev-
els between male and females (Fig. 2).

Differential lipid profile of students according to their year 
of study
We found a higher number 12/40 (30%) of students of 
year 5 had cholesterol levels > 200 mg/dl but no significant 
difference between year of study was found(p = 0.117) 
however, those who had triglycerides > 150  mg/dl were 
from year 5 with a significant difference from year 3 and 
4 (p = 0.003). Moreover, students with LDL more than 
100  mg/dl and HDL less than 40  mg/dl were also from 
year 5 with a significant difference (p = 0.047 and 0.024 
respectively; Table 4).

Association of lipid profile with dietary habits
We further analyzed if there is an association of lipid 
profile with dietary habits. We found that total choles-
terol levels were associated with skipped meals and use of 
junk food for more than 3 days a week (p value 0.003 and 
0.02 respectively). We also found an association of LDL 
with usage of carbonated drinks and physical activity for 
less than 3 days a week (p = 0.002 and 0.043 respectively). 
Moreover, we did not find any association of HDL and 
triglyceride levels with any study variables.

Discussion
The findings of our study offer valuable insights of life-
style, dietary habits on a weekly basis, and their associa-
tion with lipid profiles in medical students. We observed 
70% of students maintaining a sedentary lifestyle and 84% 
were unable to follow a regular diet plan which includes 
70% of students skipping at least one regular meal. This 
was more frequently reported in students in the final year 
of their clerkship. We also found 19–25% of students hav-
ing a lipid level above the optimum ranges as defined by 
AHA.

We observed 70% of students were not exercising in 
their weekly routine indicating a significant proportion of 
the participants maintaining a sedentary lifestyle, which 
highlights an urgent matter concerning the health and 
well-being of medical students. University students in 
Pakistan tend to be sedentary and fail to engage in regular 
physical exercises, according to a survey [24]. The present 
study’s findings that this inactive lifestyle increases the 
likelihood of metabolic syndrome are in line with those 
of the previous research in Kenya [25]. Furthermore, con-
sistent trends were found in a research from a medical 
college from Pakistan, reporting a significant number of 
medical students with a sedentary lifestyle and only few 
were following a regular aerobic exercise [26], the cur-
rent study found that only 3 out of 56 individuals were 
engaged in aerobic activity. The present study’s findings 
on inadequate aerobic exercise involvement are in line 

Table 2  Dietary habits of students n = 120
Variables Response Frequency

n
Per-
cent-
age
%

Following a regu-
lar diet plan

Yes 19 15.83
No 101 84.16

Most skipped 
meal of the day

Breakfast 64 53.33
Lunch 26 21.66
Dinner 8 6.66
None 22 18.33

Use of vegetables None/occasional 02 1.66
≤ 3days 116 96.66
> 3 days 02 1.66

Use of meat None/occasional 00 -
≤ 3days 53 44.16
> 3 days 67 55.83

Use of fruits None/occasional 02 1.66
≤ 3days 113 94.16
> 3 days 05 4.16

Use of dry fruits None/occasional 98 81.66
≤ 3days 14 11.66
> 3 days 08 6.66

Use of junk foods None/occasional 02 1.66
≤ 3days 40 33.33
> 3 days 78 65

Use of energy 
drinks

None/occasional 56 46.66
≤ 3days 42 35
> 3 days 22 18.33

Use of carbon-
ated drinks

None/occasional 11 9.16
≤ 3days 81 67.5
> 3 days 28 23.33

The table shows the number and percentage of dietary habits of medical 
students. Responses were collected as non or occasional, ≤ 3 days or  >3 days 
per week
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with the wider pattern of sedentary behavior reported 
among young adults in Pakistan [27] and globally [28]. 
This lifestyle is widely prevalent in medical students due 
to demanding tasks during clerkship. As the students 

proceed to their higher years of education in medical life, 
the routine becomes tough and they get lesser time for 
physical activities [17].

The individuals’ dietary habits were also examined, 
with an emphasis on the amount of trans fatty acids such 
as junk food they consumed in a week. We observed 84% 
of students were not following a regular diet plan and up 
to 70% were found to skip a single meal of the day. The 
study’s findings regarding the poor dietary practices of 
medical students are comparable with and supported by 
an abundance of prior research in Pakistan and world-
wide [29]. Our findings are consistent with a prior inves-
tigation which has reported  49% and 50% of students 
not following a regular diet plan and skipping meals 
frequently [14]. A study from Saudi Arabia reported 
that only 37.4% of the population in their sample size 
consumed breakfast regularly while remaining used 
to skip, and two-thirds of students ate junk food more 
often [30]. An other study from Saudi Arabia in 2020 
reported a majority of undergraduate medical students 
had unhealthy eating patterns, and socioeconomic and 

Table 3  Differential dietary habits of medical students according to their year of study N = 120
Variables Response N = 120 Year 3

N = 40
Year 4
N = 40

Year 5
N = 40

P value

n n/% n/% n/%
Following a regular diet plan Yes 19 13 (32.5) 04 (10) 02 (5) 0.001

No 101 27 (67.5) 36 (90) 38 (95)
Most skipped meal of the day Breakfast 64 13 (32.5) 19 (47.5) 32 (80) < 0.001

Lunch 26 09 (22.5) 11 (27.5) 06 (15)
Dinner 8 04 (10) 03 (7.5) 01 (2.5)
None 22 14 (35) 07 (17.5) 01 (2.5)

Use of vegetables None/occasional 02 02 (5) - - 0.012
≤ 3days 116 36 (90) 40 (100) 40 (100)
> 3 days 2 02 (5) - -

Use of meat None/occasional 00 - - - < 0.001
≤ 3days 53 13 (32.5) 22 (55) 18 (45)
> 3 days 67 27 (67.5) 18 (45) 22 (55)

Use of fruits None/occasional 02 02 (5) - - 0.51
≤ 3days 113 35 (87.5) 39 (97.5) 39 (97.5)
> 3 days 5 03 (7.5) 01 (2.5) 01 (2.5)

Use of dry fruits None/occasional 98 29 (72.5) 35 (87.5) 34 (85) 0.004
≤ 3days 14 06 (15) 03 (7.5) 05 (12.5)
> 3 days 08 05 (12.5) 02 (5) 01 (2.5)

Use of junk foods None/occasional 2 0 01 (2.5) 01 (2.5) < 0.001
≤ 3days 40 24 (60) 16 (40) 06 (15)
> 3 days 78 16 (40) 23 (57.5) 33 (82.5)

Use of energy drinks None/occasional 56 19 (47.5) 14 (35) 23 (57.5) 0.517
≤ 3days 42 10 (25) 18 (45) 14 (35)
> 3 days 22 11 (27.5) 08 (20) 03 (7.5)

Use of carbonated drinks None/occasional 11 03 (7.5) 06 (15) 02 (5) 0.024
≤ 3days 81 34 (85) 22 (55) 25 (62.5)
> 3 days 28 03 (7.5) 12 (30) 13 (32.5)

The table shows the number and percentage of dietary habits of medical students Responses were collected as non or occasional, ≤ 3days or >3 days per week. 
Pearson’s Chi square test was used to see the differential dietary habits among year 3, 4 and 5. P value less than 0.05 was considered as significant at 95% CI

Fig. 1  Lipid profile of students The figure shows number of students 
with optimum ranges of lipid profile components as per American Heart 
Association (AHA). The optimum ranges of total cholesterol were set as 
< 200 mg/dl; Triglycerides ≤ 150 mg/dl; LDL < 100 mg/dl; HDL < 40 mg/dl 
for males and < 50 mg/dl for female. n = 120
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Table 4  Differential lipid profile of students according to their year of study n = 120
Lipid profile Variables Ranges (mg/dl) N = 120 Year 3

N = 40
Year 4
N = 40

Year 5
N = 40

P value

n/% n/% n/% n/%
Total cholesterol ≤ 200 97 (80.8) 36 (90) 33 (82.5) 28 (70) 0.117

> 200 23 (19.2) 4 (10) 7 (17.5) 12 (30)
Triglycerides ≤ 150 73 (60.8) 31 (87.5) 24 (60) 18 (45) 0.003*

> 150 47 (39.2) 9 (22.5) 16 (40) 22 (55)
LDL < 100 89 (74.16) 30 (75) 33 (82.5) 26 (65) 0.047*

≥ 100 31 (25.84) 10 (25) 7 (17.5) 14 (35)
HDL > 40 81 (67.5) 33 (82.5) 29 (72.5) 19 (47.5) 0.024*

≤ 40 39 (32.5) 7 (17.5) 11 (27.5) 21 (52.5)
The table shows differential lipid profile (categorized in below optimum and above optimum ranges) according to year of study. Pearson’s Chi square test was used 
to see the differential lipid profile of students studying in year 3, 4 and 5. P value less than 0.05 was considered as significant at 95% CI

Fig. 2  Differential lipid profile of medical students based on gender. The Violin graphs show median lipid levels in mg/dl among male and female stu-
dents. A: total cholesterol B: Triglycerides C: HDL D: LDL; p value less than 0.05 was considered as significant
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psychological elements were significantly affecting eating 
patterns [18]. We also found 65% of the participants con-
sumed a considerable quantity of junk food which coin-
cides with results from a study which also identifies high 
intake of junk food and these fatty acids were identified 
as substantial dietary risk factors for non-communicable 
diseases [31].

We also found 94% of students had very small portions 
of vegetables and fruits in their weekly routine. These 
results are much higher than the previously reported 
data from Maharashtra, India in which they showed 75% 
of students used to eat vegetables in a negligible por-
tion of routine diet [32]. Researchers also found that of 
the students surveyed, 64.7% were not active at all, and 
52.4% watched more than two hours of television every 
day. Fruits and vegetables were not consumed in suf-
ficient quantities (14% and 6.8%, respectively). At least 
once every eleven days, 37.1% of the population ate junk 
food [33]. In addition, a prior study found that a quarter 
of students did not include fruit in their daily diet and 
that 21.5% of students eat snacks in addition to their 
normal meals [29]. The ongoing difficulty of consum-
ing a balanced and healthy diet has been highlighted in 
international study [34] as has the current study. Medical 
students are supposed to have a better understanding of 
healthy eating habits, instead of this, the high prevalence 
of poor eating habits is alarming.

Moving ahead, we compared the dietary habits among 
medical students based on their year of study or clerk-
ship. We found high consumption of carbonated drinks, 
junk food, least consumption of vegetables and fruits 
along with skipping meals in medical students of final 
year as compared to other level of study. Though there 
are few studies which have compared dietary habits with 
respect to year of study, a Sudanese study is consistent 
with the present study’s finding that a significant percent-
age of students, especially those in their fifth year, skip 
breakfast at all and use junk food frequently [35].

Furthermore, an alarming association between dietary 
patterns and lifestyle patterns was observed with ele-
vated cholesterol levels in medical students who partici-
pated in this research. In line with a study in 2020, that 
found a high prevalence of elevated cholesterol levels 
among students with poor dietary habits, such as skip-
ping meals and frequent consumption of fast food [36], 
the observation in our study that 19% of students had 
total cholesterol levels above the optimal ranges is con-
sistent with the past literature findings. The results of our 
study, which revealed that for the triglycerides, HDL, and 
LDL, 39%, 32% and 25% of students were found to fall in 
above optimum ranges of lipid levels respectively sup-
port an expanding body of literature that emphasizes the 
correlation between unhealthy eating patterns and unfa-
vorable lipid profiles [37]. The need to address dietary 

behaviors to reduce the risk of high cholesterol among 
students is highlighted by these consistent findings [38]. 
A research in China also showed that increased levels of 
physical activity and adherence to a dietary pattern rich 
in high-quality protein foods, vegetables, and fruits were 
found to be linked to positive lipid profiles [39]. A sed-
entary lifestyle and poor dietary habits or high intake of 
trans fatty acids, saturated fats, and refined sugars found 
in these dietary sources promotes dysregulation of lipid 
metabolism, leading to elevated LDL cholesterol levels 
and diminished HDL cholesterol levels. Additionally, 
inadequate consumption of fruits and vegetables deprives 
individuals of essential nutrients and antioxidants neces-
sary for maintaining optimal lipid profiles and cardiovas-
cular health [40].

Additionally, this research’s results that carbonated 
drink use is associated with elevated LDL levels and 
insufficient physical activity for fewer than three days per 
week are in line with the Framingham heart study [41]. A 
Nigerian study reported that carbonated soft drinks are 
used by 29.0% which is associated with incidence of non-
communicable disease in their student population [42]. 
Another study in Kenya revealed that only 2.2% of the 
respondents were out of shape, while 61.3% did not exer-
cise routinely and 72.3% snacked frequently. Additionally, 
37.2% required to improve their fitness [25]. Nonetheless, 
the results of research showed no significant relation-
ships have been observed between HDL and triglyceride 
levels with any study variables. These results contradict 
the outcome of a study that suggested plant-based diets 
have the potential to impact triglycerides, HDL levels, 
and anthropometric properties based on their composi-
tion [43].

Conclusion
There was a notable number of students with poor 
dietary habits, inactive lifestyle and lipid levels above the 
optimum ranges defined by American Heart Associa-
tion (AHA) that have an association with dietary habits. 
This effect was prominent among students of year 5 of 
their study. This is alarming and can impact the health of 
future healthcare workers. We recommend investigating 
the factors and remedies to help medical students to fol-
low a healthy diet and a healthy lifestyle.
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