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Abstract:

Dyslipidemia has grown to be a significant global public health issue particularly in developing nations like ours, as a result of
rising trends in dietary habits, physical inactivity, and obesity, which each play essential roles in the development of
cardiovascular diseases. The purpose of this cross-sectional study was to determine the prevalence of dyslipidemia among
undergraduate students at Nnamdi Azikiwe University in Nnewi. Two hundred (200) students between the ages of 18 and 30 who
appeared to be in good health were selected at random. After that, each participant provided a fasting blood sample of five
milliliters (5ml) for the evaluation of serum total cholesterol (TC), triglycerides (TG), low density lipoprotein cholesterol (LDL-
C), and high-density lipoprotein cholesterol (HDL-C) using standard laboratory techniques. Additionally, the body mass index
(BMI) and the systolic and diastolic blood pressure readings were calculated. 44 percent of participants were males and 56 percent
were females, with an average age of 22.41 +1.68 years. While 3% of the participants were underweight, 27% of them were
overweight, and 6% were pre-obese, the majority of them (64%) had a normal BMI. Three percent (3%) of the participants had
pre-hypertension, whereas 97% of the participants had normal blood pressure. The prevalence of hypercholesterolemia,
hypertriglyceridemia, low HDL-C, and high LDL-C among the participants, as defined by the World Health Organization, was
39.5%, 26.5%, 4%, 12.5%, and 16.5%, respectively. SBP Vs DBP, DBP Vs Weight, DBP Vs BMI, Weight Vs BMI, TC Vs TG,
TC Vs HDL, and TC Vs LDL all had significant positive correlations (p<0.05) while SBP Vs TG, SBP Vs HDL, and TC Vs LDL
all had significant negative correlations (r=-0.148, p=0.036, and r=-0.203, p=0.004). The female sex was strongly related with
dyslipidemia (48.2%), whereas the male sex was not (28.4%). As a result, there is a pressing need to educate the public about the
essential changes in food habits and overall lifestyle to maintain cardiovascular health.
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Introduction renal disease, smoking, and obesity are all conditions that can result in

- . . dyslipidemia (Okaka and Eiya, 2013). Despite being a modifiable risk
The abnormal amount of lipids (e.g. triglycerides, cholesterol, and/or fats £ tor for cardiovascular disease (CVD), dyslipidemia is becoming more

phospholipids) in the blood is known as dyslipidemia. Elevated plasma  common. Cardiovascular disease is the leading cause of morbidity and
levels ofto_tal cho_lesterol (TC), low-density lipoprotein cholesterol (LDL- mortality worldwide (GBD 2017 Causes of Death Collaborators, 2018),
C), and triglycerides (TG), as well as reduced plasma levels of HDL it o high prevalence in most countries but a higher burden on the
cholesterol (HDL-C), are all characteristics of dyslipidemia (Manjunath populations of developing countries like Nigeria as a result of dietary

et al., 2013; Bibbins-Domingo et al., 2016). Type 2 diabetes mellitus,  canqes physical inactivity, and increased alcohol consumption, among
hypothyroidism, excessive alcohol consumption, cholestatic liver disease,  ihar factors (Munsinguiz et al., 2020). Prevalence varies by region in
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Sub-Saharan Africa, with rates of more than 50% in Nigeria, Ghana, and
Senegal, and 39.30 percent in Nigeria (Fatou et al., 2016). Dylipidemia is
growing more frequent, although most people are unaware of it because
they are not identified and thus not treated. This increases the risk to an
already vulnerable group, exacerbating the morbidity, death, and medical
expenses associated with cardiovascular disease.

The burden of cardiovascular disease is increasing in emerging nations
like Nigeria due to the increasing prevalence of cardiovascular risk factors
(Nnamudi et al., 2020). The heart and blood arteries make up the
cardiovascular system (Farley et al., 2012). On the other hand,
cardiovascular diseases are a group of conditions that affect the heart and
blood arteries. Atherosclerosis is the main underlying pathology of
cardiovascular diseases, which continue to be a major cause of morbidity
and premature death in the world. CVDs accounted for 11% of all
fatalities in Nigeria in 2018 (WHO, 2018). Men appear to have a higher
mortality rate than women of the same age (Ezeugwunne et al., 2017),
with coronary artery disease and stroke accounting for 80% of CVD
fatalities in men and 75% of CVD fatalities in women (WHO, 2011).
Atherosclerosis is linked to dyslipidemia, which raises the risk of
cardiovascular disease (CVD). Numerous risk factors for CVDs can be
categorized as modifiable or non-modifiable. Risk factors that can be
changed include unhealthy eating habits, inactivity, drinking alcohol
improperly, and smoking, which can lead to dyslipidemia, hypertension,
high blood sugar, and other conditions, as well as overweight and obesity
(WHO, 2018).These factors can be avoided with a balanced diet, regular
exercise, and a well-balanced lifestyle. Several research (Oguoma et al.,
2015; Ezeugwunne et al., 2017; Gonzélez-Rivas et al., 2018; Vizentin et
al., 2019; Nnamudi et al., 2020) have found varied levels of abnormalities
in lipid levels (dyslipidemia) in apparently healthy persons. In a study of
a Nigerian adult population, Oguoma et al. discovered a prevalence of
low HDL (17.8%), hypertriglyceridemia (23.2%), hypercholesterolemia
(38.1%), and central obesity (52.2%) (Oguoma et al., 2015). Also, a study
examining the frequency and pattern of dyslipidemia in Nigeria
discovered that dyslipidemia was common in all of Nigeria's geographic
zones. Overall 60 percent of the apparently healthy Nigerians had
dyslipidemia, while 89 percent of diabetic Nigerians had dyslipidemia
(Oguejiofor et al., 2012). Furthermore, Olamoyegun and colleagues
discovered elevated TC, high LDL-C, elevated TG, and low HDL-C in
5.3 percent, 19.3 percent, 4.4 percent, and 76.3 percent of their semi-urban
inhabitants in Nigeria (Olamoyegun et al., 2016). Furthermore, varying
prevalence of prediabetes and prehypertension has also been recorded in
the current area among the study population (Obiora et al., 2017; Oponi
et al., 2017). In light of the foregoing, it is critical to address the issue of
dyslipidemia and, by extension, cardiovascular disease by involving the
population at risk in a well-designed study that will raise awareness of the
risk factors for dyslipidemia and its associated diseases and provide
guidance to health policymakers, laboratory scientists, and clinicians.

Materials And Methods
Study design

This cross-sectional study determined the prevalence of dyslipidemia
among Undergraduate University students at Nnamdi Azikiwe
University, Nnewi Campus.

Sample size

Using the procedure outlined by Charan and Biswas, the sample size was
estimated (2013);

N= (Z%pa)
dZ
Where:
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N= Desired number of sample when population of the facility is limited
Z = The standard normal variance where confidence level is 1.96 at 95%

p = prevalence rate of dyslipidemia in Nigeria is 85.9% (Fatou et al.,
2016)

q=1-p
d = 5% i.e degree of precision as desired by the researcher.

Applying the method,
N=2Z2xPx(1-P)
D2
N = 1.962 x 0.859x (1-0.859)
0.05?

N = 186+10%
Participants’ Recruitment

200 college students, both male and female, between the ages of 18 and
30, who appeared to be in good health, were enrolled in the study.

Inclusion criteria

The study included undergraduates between the ages of 18 and 30 from
the Faculty of Basic Medical Sciences, Faculty of Health Sciences and
Technology, and Faculty of Medicine at Nnamdi Azikiwe University,
Nnewi campus.

Exclusion criteria

This study excluded smokers, alcoholics, and individuals with pre-
existing diseases (diabetes, hypertension, and heart disease).

Ethical consideration

The faculty of Health Science and Technology's ethics committee
approved the study before it began (NAU/FHST/2021/MLS77). Also,
prior to the start of the study, the participants were asked to give their
written informed consent.

Collection Of Samples

Five milliliters (5ml) of venous fasting blood was aseptically taken from
each person after a 10- to 12-hour fast through the antecubital vein using
a plastic syringe that had little to no stasis and placed in a plain container.
Before being centrifuged for five minutes at a speed of 1000 rpm, the
blood sample was given time to clot and retracted. The sera were then
separated into plain tubes for lipid profile estimation and the samples that
wouldn't be evaluated immediately were frozen at -8°C.

Laboratory Methods

According to Allain et al. (1974), Fossati et al. (1982), and Burstein et al.
(1980), TC, TG, and HDL-C levels were measured using enzymatic
techniques, while LDL-C was estimated using the formula provided by
Assmann et al. (1984). Fasting total cholesterol >5.2 mmol/l, fasting TG
>1.7 mmol/l, LDL >3.5 mmol/L, and HDL <0.9 mmol/L were all
considered to be dyslipidemia. Anthropometrics indices and Blood
pressure reading

Body mass index (BMI) was computed using the following formula:
BMI= weight (Kg) / height (m?). Weight was measured using an
automatic weighing scale, and height was measured using a measuring
tape fastened to a piece of wood. Body mass index (BMI) values >25 and
above 30 kg/m2 were used to characterize overweight and generalized
obesity, respectively.
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After a 10-minute rest, the subject's systemic blood pressure was assessed
on the left arm while they were seated using an OMRON automatic digital
blood pressure monitor and an appropriate-sized cuff. Blood pressure
measurements were done, including systolic and diastolic rates.

Hypertension was defined as systolic and/or diastolic blood pressures of
>140mmHg and >90mmHg respectively.

Statistical Analysis

Copy rights@ Ogbodo Emmanuel Chukwuemeka et.al.

The Statistical Package for the Social Sciences (SPSS) version 23.0 was
used to analyze the results. The paired student t-test and Pearson
correlation were used to statistically analyze the data, which was
presented as mean+SD, with level of significance assumed at p<0.05.

Results

The anthropometric indices of the study subjects are shown in TABLE 1.

VARIABLES LEVELS n=200 PERCENTAGE
(100%)
SEX Male 88 44%
Female 112 56%
AGE <25 178 89%
>25 22 11%
BMI Normal 128 64%
Underweight 6 3%
Overweight 54 27%
Pre-obesity 12 6%
BLOOD PRESSURE Normal 194 97%
Pre-hypertension 6 3%

Table 1: Anthropometric Indices of the Students Studied

The study involved 200 students (88 men and 112 females) between the
ages of 18 and 30. Female students accounted for 56 percent of the total,
while male students accounted for 44 percent. 89 percent of the students
who took part were under the age of 25, while 11 percent were beyond
the age of 25. Students with a normal BMI, underweight, overweight, pre-
obese, normal blood pressure, and pre-hypertensive blood pressure
account for 64 percent, 3 percent, 27 percent, 6 percent, 97 percent, and 3
percent of the population, respectively.

Male systolic blood pressure (119.05 + 9.73), female systolic blood
pressure (116.82 + 9.09), male diastolic blood pressure (70.59 + 8.03),
female diastolic blood pressure (69.33 + 9.99), male body mass index
(22.86 + 3.96) and female body mass index (23.48 + 3.84) had no sex
differences (P>0.05). Male height (1.77 + 0.08) and male weight (72.64
+ 11.07) had significantly higher mean + SDs than female height (1.68 +
0.08) and female weight (66.40 + 10.32), respectively (p<0.05). See table
2.

Parameters Total Participants | Males Females n=112 t-value P-value
(n=200) n=88

SBP (mmHg) 117.80+9.42 119.05+9.73 116.82 +9.09 1.665 0.097

DBP (mmHg) 69.89 +9.18 70.59 +8.03 69.33 +9.99 0.964 0.336

HEIGHT (m) 1.72 + 0.090 1.77 + 0.08 1.68 + 0.08 7.529 0.000*

WEIGHT (Kg) 69.15 +11.07 72.64 +11.07 66.40 +10.32 4.106 0.000*

BMI (Kg/m?) 23.21 +3.89 22.86 +3.96 23.48 + 3.84 -1.102 0.272

*Statistically significant at p<0.05.

Table 2: Blood Pressure and Anthropometric Parameters in participants studied Grouped by Sex (MeanSD)

There were no sex differences in the mean and standard deviation of male
high density lipoprotein cholesterol (1.21+ 0.27) compared to female high
density lipoprotein cholesterol (1.22 + 0.23) (P>0.05). Male total
cholesterol (4.56 + 0.66) and male low density lipoprotein cholesterol

cholesterol (4.86 + 0.84) and female low density lipoprotein cholesterol
(3.08 + 0.83), respectively (p<0.05). Furthermore, the male triglycerides
(1.34 + 0.34) had a significantly higher mean + SD (1.24 +0.20) than the
female triglycerides (p<0.05). See table 3.

(2.75 £ 0.62) mean =+ SD were

significantly lower than female total

Parameters Total participants | Males Females N=112 t-value P-value
(n=200) N=88

TC (mmol/l) 4.73+0.78 4.56 + 0.66 4.86 +0.84 -2.759 0.006*

TG (mmol/l) 1.29 +0.27 1.34 +0.34 1.24 +0.20 2.523 0.012*

HDLC (mmol/l) | 1.21 +0.25 1.21+0.27 1.22 +0.23 -0.359 0.720

LDLC (mmol/l) 2.93+0.76 2.75+0.62 3.08 +0.83 -3.146 0.002*

*Statistically significant at p<0.05.

Table 3: Lipid profile levels in participants studied based on Sex (mean+SD)

Parameters r-value p-value
SBP Vs DBP 0.323 0.000*
SBP Vs TG -0.148 0.036*
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SBP Vs HDL -0.203 0.004*
DBP Vs Weight 0.206 0.003*
DBP Vs BMI 0.156 0.028*
Height Vs Weight 0.416 0.000*
Height Vs BMI -0.235 0.001*
Weight Vs BMI 0.645 0.000*
TCVsTG 0.152 0.032*
TC Vs HDL 0.207 0.003*
TC Vs LDL 0.934 0.000*

*Statistically significant at p<0.05.

Table 4: Association between Parameters of the Studied Participants

Significant positive correlations were found between SBP and DBP (r=
0.323; p=0.000), DBP and weight (r= 0.206; p=0.003), DBP and BMI (r=
0.156; p=0.028), height and weight (r=0.416; p=0.000), weight and BMI
(r= 0.645; p=0.000), TC and TG (r=0.152; p=0.032), TC and HDL

(r=r=0.207; p=0.003), TC and LDL (r=0.934, p=0.000) while SBP Vs TG
(r=-0.148; p=0.036), SBP Vs HDL (r=-0.203; p=0.004), and Height Vs
BMI (r=-0.235; p=0.001) all had statistically significant negative
relationships.

Parameters r-value p-value
SBP Vs DBP 0.277 0.009*
SBP Vs BMI 0.212 0.048*
SBP Vs TG -0.276 0.009*
Height Vs Weight 0.464 0.000*
Weight Vs BMI 0.537 0.000*
TCVsTG 0.280 0.008*
TC Vs LDL 0.881 0.000*

*Statistically significant at p<0.05.

Table 5: Association between Parameters Studied in the Male Participants

The study parameters showed significant positive correlations between
SBP and DBP (r=0.277; p=0.009), SBP and BMI (r=0.212; p=0.048),
Height and Weight (r=0.464; p=0.000), Weight and BMI (r=0.537;

p=0.000), TC and TG (r=0.280; p=0.008), TC and HDL (r=0.266;
p=0.012), TC and LDL (r=0.881; p=0.000), while SBP and TG had a
strong negative correlation (r=-0.276; p=0.009).

Parameters r-value p-value
SBP Vs DBP 0.351 0.000*
SBP Vs HDL -0.292 0.002*
DBP Vs Weight 0.234 0.013*
DBP Vs BMI 0.264 0.005*
Height Vs Weight 0.219 0.020*
Height Vs BMI -0.347 0.000*
Height Vs TG -0.227 0.016*
Weight Vs BMI 0.836 0.000*
TeVsLDL 0.955 0.000*

*Statistically significant at p<0.05.

Table 6: Association between Parameters Studied in the Female Participants.

Significant positive associations were found in the study parameters
between SBP and DBP (0.351; p=0.000), DBP and BMI (0.264; p=0.005),
Height and Weight (0.219; p=0.020), Weight and BMI (0.836; p=0.000),
TC and LDL (0.955; p=0.000), and DBP and Weight (0.234; 0.013).

Also, significant negative correlations were seen between SBP and HDL
(r=-0.292; p=0.002), height and BMI (r= -0.347; p=0.000), and height
and TG (r=-0.227; p=0.016), but not with the other parameters (p>0.05).

PREVALANCE OF N=200 PERCENTAGE (100%)
Hypercholesterolemia 53 26.5%
Hypertriglyceridemia 8 4%

Low HDL-C 25 12.5%

High LDL-C 33 16.5%

Dyslipidemia (at least one factor affected) 79 39.5%

Table 7: Prevalence of Dyslipidemia Among Studied Group

Hypercholesterolemia, hypertriglyceridemia, low HDL-C, and high LDL-
C were found to be prevalent in 26.5 percent, 4 percent, 12.5 percent, and
16.5 percent of the population, respectively.

Discussions:
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Dyslipidemia is a global epidemic that is a major cause of cardiovascular
disease.

Dyslipidemia was quite prevalent among the individuals in this study
(39.5 percent). This increase in dyslipidemia prevalence could be due to
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changes in eating habits, decreased physical activity, and work intensity.
The current result is higher than previous findings in Eastern Ethiopia
(34.8%; Sufa et al., 2019), Africa (25.5%; Noubiap et al., 2018), China
(32.2%; Liu et al., 2018); and Iran (30.0%; Najafipour et al., 2016).
However, the prevalence recorded in the present study is lower compared
to previous studies reported in Lithuania (89.7%; Rinkiniené et al.,
2015), South Africa (85.0%) (Dave et al., 2016), India (78.4%) (Banerjee
et al., 2014), Poland (77.2%) (Pajak et al., 2016), India (50.7%)
(Wankhade et al., 2018), Uganda (63.3%) (Bakesiima et al., 2018),
Palestine (66.4%) (Ali et al., 2019) and South Africa (67.3%) (Reiger et
al., 2017). This disparity could be attributed to differences in cutoffs
applied in the different studies.

Elevated LDL-C (16.5%) and high total cholesterol (26.5%) were the two
most common components of dyslipidemia, which is consistent with
earlier findings in Nigeria reported by Okaka and Eiya (Okaka and Eiya,
2013) and Oguoma et al. (Oguoma et al., 2015). (Okaka and Eiya, 2013).
The increasing consumption of simple carbohydrates and saturated fat in
modern diets may be the cause of this phenomenon.

The prevalence of high total cholesterol (26.5%) in this study is lower
than that in the prior study published in Ethiopia (33.7%) and Iran (29.6%)
(Sufa et al., 2019), but is higher than the study results in Ethiopia (5.2%)
(Gebreyes et al., 2018), Northern Ghana (4.02%) (Agongo et al., 2018),
South Western Uganda (6%) (Asiki et al., 2015), South East Nigeria (8%;
11.4%) (Okwara et al., 2021; Anyabolu, 2017) and South East costal
region in China (8.4%) (Lin et al., 2019).

The prevalence of high LDL-C (16.5%) in this study is higher than the
previous finding reported in Ethiopia (14.1%) (Gebreyes et al., 2018),
Northern Ghana (5.55%) (Agongo et al., 2018) and in South East costal
region in China (13.9%) (Lin et al., 2019). But lower than the findings
reported in Thailand (56.5%) (Narindrarangkura et al., 2019), Uganda
(60.9%) (Lumu et al., 2017), Ghana (61.0%) (Micah and Nkum, 2012),
Senegal (66.3%) (Doupa et al., 2014), Jordan (75.9%) (Abujbara et al.,
2018), and India (47.8%) (Banerjee et al., 2014)

The current study's prevalence of low HDL-C (12.5%) is somewhat
comparable to earlier studies conducted in various African nations,
notably Malawi (15.9%) (Amberbir et al., 2018), Ghana (17.0%) (Micah
and Nkum, 2012), and Africa (18.5%) (Micah and Nkum, 2012), unlike
many prior studies in the South East costal region of China (23.1%) (Lin
et al., 2019), South East Nigeria (34.4%) (Anyabolu, 2017), Northern
Ghana (60.30%) (Agongo et al., 2018), Ethiopia (68.7%) (Gebreyes et al.,
2018), and South Western Uganda (71.3%) (Asiki et al., 2015).

The prevalence of high triglycerides (4%) in this study is higher than the
results from Northern Ghana reported before (2.12%) (Agongo et al.,
2018), but lower than those reported in Thailand (49.9%)
(Narindrarangkura et al., 2019), South Africa (59.3%) (Reiger et al.,
2017), Brazil (65.3%) (Feitosa et al., 2017), Senegal (7.1%) (Doupa et
al., 2014), Ethiopia (21.0%) (Gebreyes et al., 2018), Malawi (28.7%)
(Amberbir et al., 2018), Venezuela (39.7%) (Gonzalez-Rivas et al.,
2018), Jordan (41.9%) (Abujbara et al., 2018), and Uganda (42.1%)
(Lumu et al., 2017).

Males (28.4%) had a lower prevalence of dyslipidemia in this study than
females (48.2%), which was 39.5 percent. There were no sex differences
in the mean and standard deviation of male high density lipoprotein
cholesterol (1.21+0.27) compared to female high density lipoprotein
cholesterol (1.22+0.23). Male total cholesterol (4.56 0.66) and male low
density lipoprotein cholesterol (2.75+£0.62) had mean and standard
deviations that were significantly lower than those of female total
cholesterol (4.86+0.84) and female low density lipoprotein cholesterol
(3.08+0.83), respectively (P 0.05). Additionally, the mean and standard
deviation of the male triglycerides (1.34+0.34 Vs 1.24 +0.20) were
significantly higher (P <0.05).
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Significant positive correlations were found between SBP and DBP, DBP
and weight, DBP and BMI, height and weight, weight and BMI, TC and
TG, TC and HDL, TC and LDL while SBP and TG, SBP and HDL as well
as Height and BMI all had statistically significant negative relationships.

Conclusion

Although the prevalence of dyslipidemia among the undergraduate
students studied was not as high as that reported in Lithuania, South
Africa, India, Poland, Uganda, Palestine, and South Africa, it was higher
than that reported in Ethiopia, Africa, China, and Iran. The most
common kind of dyslipidemia was high total cholesterol, followed by
raised LDL-C. Lifestyle and diet appear to be driving a rise in
prevalence, particularly among women. Among other interventions,
population-wide awareness, specialized education on increased
cholesterols and related dangers should be encouraged.
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