
ABSTRACT
Objectives: To determine the prevalence of modifiable cardiovascular risk factors in adults less than 40 years of age.
Study Design and Setting: A Cross-sectional study was carried out from 2018 to 2019 at University of Sindh, Jamshoro.
Methodology: After getting approval from ethical review board, 263 participants were included in the study using convenient
sampling technique. Subjects over 40 years of age, with  history of CVD, who was on medication, pregnant women,
smokers, and drug addicts were excluded. A structured questionnaire was administered, and associated data was collected.
Anthropometric and blood pressure measurements were made. Blood was drawn and analysed for total cholesterol, LDL,
triglycerides, HDL, and blood sugar. The existence of modifiable risk variables is shown as percentages, and the difference
between genders was evaluated using the chi-square test.
Results: Out of total subject, 76% had at least one risk factor present. The risk of Obesity was 29% and 30% for men and
women respectively. Central obesity was higher in females (61%) as compared to males (35). Risk factors including
hypertension, total triglycerides, and less-than-desired high-density lipoprotein were more prevalent in males as compared
to females (p-value .0001). Whereas risk factors including total cholesterol and inactive lifestyle were more in females as
compared to males (p-value 0.012 & .0007respectively).
Conclusion: Three risk factors (Obesity, Central obesity, and Total Cholesterol) were found to be higher in females, while
4 risk factors (Hypertension, Increased TG, raised LDL, and hyperglycemia) were higher in males.
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INTRODUCTION:
Each year, 38 million people die from non-communicable
diseases (NCDs). More than 17.9 million people die each
year as a result of cardiovascular disease, which is the leading
cause of non-communicable mortality. Cardiovascular disease
was responsible for 14.4 million deaths in 1990; by 2005,
that figure had risen to 17.5 million.1 A projected 23.3 million
individuals would die each year from cardiovascular disease
(CVD) by 2030, according to the Centers for Disease Control

and Prevention. The South Asian area is predicted to witness
the greatest rise in mortality from cardiovascular disease.2

Being a part of the Indian subcontinent, Pakistan suffers
from a larger proportion of cardiovascular disease than other
countries in the region. About one-third of Pakistan's
population dies from heart disease, which is the leading
cause of mortality. In addition, Pakistan was just named the
world's ninth-most obese nation. Urban and rural Pakistani
populations have significantly varying prevalence rates of
main risk factors, as do Pakistanis from various
socioeconomic strata. The prevalence of cardiovascular
disease risk factors and CVDs is greater among those from
higher socioeconomic levels than among those from lower
socioeconomic classes.3 cardiovascular disease is expensive
to treat. In addition to the costs of doctor's visits, hospital
stays, and pharmaceuticals, workers may find that their
performance at work suffers or perhaps disappears altogether.4

As a result, taking the correct steps at the right time to avoid
cardiovascular disease is advantageous to both people and
the country's economy.5

From an early age, preventative measures should be taken
to reduce the risk of cardiovascular disease and other risk
factors. Cardiovascular disease-causing atherosclerosis does
not appear out of nowhere. According to the studies,
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atherosclerosis may develop in healthy blood arteries at
different stages of development, showing that it can occur
even in the early years of life.6-7

Adults under the age of 60 account for 29% of all CVD-
related fatalities worldwide, while people over the age of
70 accounts for over 50%. As a result, heart disease is not
only a disease of the elderly or middle-aged, but also a major
threat to the health of children and adolescents.6

Middle-aged and elderly persons are the primary source of
current information regarding modifiable cardiovascular
risk factors that might contribute to heart disease in the
future or in the present. Adolescents and young adults are
prime candidates for risk factor intervention, but the quantity
of research conducted and the depth of information offered
isn’t sufficient.8

Identifying risk factors is a well-known concept in both the
public and clinical health care sectors. These risk variables
are used as a basis for avoiding morbidity and death from
cardiovascular disease and other NCDs. A person's risk of
acquiring a certain disease is determined by a person's risk
factors. Cardiovascular risk factors can be prevented and
the overall quality of life improved by gaining a thorough
understanding of, assessing, and taking preventative
measures.9 Atheroma can develop in the arteries when certain
risk factors are present. Cardiovascular risk factors fall into
two categories: those that can be modified and those that
cannot. Risk factors that may be adjusted or prevented
account for around 80% of cardiovascular disease cases.
Obesity, high blood pressure, dyslipidemia, and
hyperglycemia are all changeable risk factors that contribute
to death from cardiovascular disease, which in turn affects
other modifiable risk factors such as smoking and alcohol
intake. Another collection of ACVD risk factors that cannot
be prevented, managed, or adjusted is naturally fixed. Gender,
Age, Ethnicity, and Genetics are all non-modifiable risk
factors. 10

Preventing future cardiovascular disease by gaining a better
knowledge of cardiovascular risk factors and their causes
in young adults is only one benefit of a more comprehensive
understanding of these variables. The current study was
conducted to find the frequency of modifiable risk factors
in the adult population under the age of 40 in both genders.
METHODOLOGY:
This cross-sectional study was conducted at the Department
of Physiology, the University of Sindh from 2016 to 2018
after getting approval from the institutional ethical review
board via letter no Physiol/IRB/199.  297 healthy individuals
of both genders were initially contacted via convenient
purposive sampling. A total of 263 people gave consent and
were included in the current study. Thirty-four people opted
not to donate blood or provide any information. All included
participants were 20-40-year-old, residents of Hyderabad
with no history of smoking, drug addiction or any CVD.

A self-designed structured questionnaire was administered
to all participants and associated data was collected.
Anthropometric measurements and blood pressure of subjects
were taken in a standardized way. The height of the
individuals was measured by using a stadiometer while the
waist circumference of the individuals was measured by
using a non-stretchable measuring tape. Blood was collected
and serum was obtained by centrifuging the samples at 2000
rpm for 5 minutes. Serum was then kept at -20 centigrade
until analyzed. Samples were analyzed using autoanalyzer
Microlab 300 by Merck for high-density lipoproteins, low-
density lipoproteins, triglycerides, and total cholesterol. A
glucometer was used to measure blood sugar (glucose) levels
automatically using the capillary method (Easy max by
Biotechnology corp.).  Physical activity at work and in their
spare time was documented using a questionnaire. Being
physically active meant that the subject was walking for at
least 30 minutes, four or five days a week for the express
purpose of maintaining their physical fitness (exercise).
Being physically active meant that the subject was walking
for at least 30 minutes, four or five days a week for the
express purpose of maintaining their physical fitness
(exercise). Sitting for most time of the day (desk job) with
little to no physical movement intended to burn calories was
considered a little activity. Walking for at least 30 minutes
4-5 times a week was considered a physical activity of low
to moderate intensity. Vigorous activity of 30-60 minutes
duration, including jogging and sports, was considered as
physical activity of Moderate to High intensity. Data were
analyzed via SPSS version 21 and the presence of modifiable
factors is presented as percentages while the difference in
the occurrence of modifiable risk factors amid both genders
was calculated by applying the chi-square test and a p-value
of less than 0.05 was considered as significant.  
RESULTS:
Out of a total of 263 subjects, 168 subjects were males and
95 subjects were females with a mean age of 28.03 years.
A higher percentage of total subjects (76%) had at least one
CVD risk factor. Only 24% of subjects were without any
CVD risk factor. 2 risk factors were present in 24% of
subjects, 3 risk factors were present in 11% of subjects, and
as high as 18% of subjects had more than 3 risk factors.
Overall Inactive lifestyle was the common risk factor,
affecting as much as 74% of subjects, followed by increased
waist circumference i.e., central obesity (>80cms in women
and >90cm in men), which was prevalent in 44% of total
subjects. Out of all risk factors increased LDL concentrations
(normal level <130 mg/dl) were least prevalent, with 6%
sufferers, followed by increased TC concentration (normal
level <200mg/dl) and hyperglycemia (7%). The overall
frequency of risk factors in all the study participants is
shown in table I.
Female subjects had higher frequency of obesity both general
(>25 BMI) and central as compared to male subjects.
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However statistical significance failed to reach. Total
cholesterol was also higher in female subjects (p=.01).
Results for hypertension were similar to most studies done,
with more men (40%) suffering from hypertension (systolic
blood pressure > 140 mmHg) as compared to 22% of
females with hypertension (p=0.0001). In case of LDL
concentrations significant difference were not reached,
however still LDL was higher in male subjects. Triglyceride
levels (normal level < 150 mg/dl) were much higher in male
and results were significant (0.0001). Hyperglycemia (normal
blood glucose 100-140mg/dl) was twice as high in males
(8%) as females (4%) and the difference was statistically
significant (p=0.01). The difference in frequencies of
modifiable risk factors among male and female study
participants is shown in table II.
DISCUSSION:
Few studies have examined the prevalence of cardiovascular
disease and its risk factors in young Pakistani adults. Most
Pakistani studies have focused on people over 40; literature
on those under 40 is scarce. Young and elderly people lack

research on cardiovascular risk factors. Comparing this study
to others was challenging. This study focused on young
adults (under 40) to determine risk factor prevalence. Male
and female gender differences were also studied.
This study's results mostly agree with other research. Males
had more risk factors, indicating they are more prone to
CVDs. Saleheen D et al. studied total records of diagnosed
myocardial infarction patients and found that 16.1% were
under 40 years old. Patients were mostly male (93.1%).
Males are more prone to CVDs, and the risk rises with age.11

Obesity causes CVD. Pakistan ranked 9th in world obesity.
Obesity was a major CVD risk factor in this study. BMI
found 30% of subjects overweight or obese. Males (29%)
had a lower obesity rate than females (30%). The results of
this study are similar to other Pakistani studies that found
obesity in young adults to be between 25 and 35%  and
more prevalent in females than males with a small margin
of difference.12  Females had a larger waist circumference
than males, and it increased with age. These results match
Noor M et al research, who also found that female waist
circumferences increase with age.13

Hypertension is a well-studied risk factor for CVDs. In their
seventh report, the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
emphasized that systolic rather than diastolic Blood Pressure
is linked to CVDs. Our study emphasized systolic blood
pressure. Prehypertension and hypertension prevalence was
34%. Prevalence of HTN was higher in male than in female
subjects, 22%; these results agreed with the study by Javed
A et al. in Lahore.14

Dyslipidemia (high levels of at least one type of
cholesterol/lipid) was present in 35% of subjects, with high
triglycerides being the most common. Basit A et al found
impaired triglyceride levels in 48.9% of subjects with
dyslipidemia. Diabetes affects vascular and cardiovascular
risk factors.15 Khan Hu et al show that diabetics have higher
Dyslipidemia levels than non-diabetics.16 Hyperglycemia
was 7% in total subjects, more common in men. The small
sample size may explain why no diabetics were found.
Sedentary or inactive lifestyles cause obesity and risk
factors.17-18 74% of subjects had this risk factor. Hayes L et
al compared the activity levels of Indians, Pakistanis, and
Bangladeshis to those of Europeans. 52% of European men
don't get enough exercise, compared to 71% of Indians,
88% of Pakistanis, and 87% of Bangladeshis. Women had
similar findings. European men and women participated in
more moderate to intense sports and exercise than Pakistanis
and Indians. Lack of exercise and improper diet (high fat,
high carb, high calorie) are causing Pakistan's obesity
epidemic (and subsequent risk factors).19-20 Less active than
men, women may consider household chores as exercise
and believe that working at home keeps them physically
active, which is not true on biological grounds. 1 hour of

Obesity
Central obesity
Hypertension
Increased TC
Increased LDL
Increased TG
Hyperglycemia
Less than re-
quired HDL
Inactive lifestyle

78
116
89
19
15
92
18
70

195

30%
44%
34%
07%
06%
35%
07%
26%

74%

Number of indi-
viduals with risk
factor (N = 263)

Individual risk
factors

Frequency
(%)

Table1: Overall cardiovascular risk factors in study participants.

*Central obesity: increased waist circumference. * TC:
Total cholesterol. * LDL: Low density lipoproteins *
TG: Triglycerides. *HDL: High density lipoproteins

Obesity
Central obesity
Hypertension
Increased TC
Increased LDL
Increased TG
Hyperglycemia
Less than required HDL
Inactive Lifestyle

49 (29%)
58 (35%)
68 (40%)
07 (4%)
11 (6%)

78 (46%)
14 (8%)
45 (27%)
113 (67%)

29 (30%)
58 (61%)
21 (22%)
12 (13%)
04 (4%)
14 (14%)
04 (4%)
25 (26%)
82 (86%)

0.71
0.07

0.0001
0.012
0.76

0.0001
0.016
0.0001
0.0007

Individual risk factors

Gender
Male
Total

(N = 168)

Female
Total

 (N = 95)
P-value

Table 2: Comparison of individual risk factors among gender
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housework uses less energy than 30 minutes of intense
walking or 15 minutes of jogging. This may be why women
are generally and physically more obese. Cultural inhibitions
and ignorance prevent women from using jogging tracks
and gyms. Men are allowed to go out, so more men are
jogging, swimming, playing sports, and working out.
There are certain limitations of this study. The sample size
used in this study should have been bigger. But due to limited
resources available sample size couldn’t be increased above
the current size. Furthermore, despite the increased prevalence
of diabetes in Pakistan, not even a single diabetic was
detected in this study. The possible reason for this again
could be the sample size. With a smaller-scale study such
as this, the magnitude of difference between the two young
adult categories needed to be much larger in order to identify
more factors that may have been subtly different.
More studies should be done on individual risk factors as
well as on a combined group of risk factors. As cardiovascular
events are nowadays occurring in adults as well it is important
to stratify risk factors in adults and preventive measures
should be taken into account.It is important for educational
institutions to raise awareness and educate students about
the risk factors for the cardiovascular disease since these
risk factors not only contribute to the development of heart
disease but also have an effect on a person's quality of life.
CONCLUSION
76% of research participants had at least one risk factor.
High cardiovascular risk factors in young individuals are
alarming. These risk factors will eventually lead to
cardiovascular diseases and a poor quality of life. Three risk
factors (Obesity, Central obesity, and Total Cholesterol)
were more prevalent in females, while 4 risk factors
(Hypertension, Increased TG, raised LDL, and
hyperglycemia) were higher in males, making the male
population slightly more at risk for developing CVDs at a
young age.
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