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Abstract:- Background: Dyslipidaemia is a major risk factor for cardiovascular diseases, which can be identified and managed
appropriately.

Aim: The aim of the study is to assess the pattern of dyslipidaemia among UDUS students.

Materials and methods: It is a snapshot study among students of UDUS. A total of 100 apparently healthy students were involved
in the study. Questionnaires were administered; data obtained were age, gender, height, weight, income, financial dependency,
physical activity, stimulant usage and alcohol consumption. Fasting serum samples were collected to determine serum lipids levels.
The samples were analysed using enzymatic colorimetric method of lipids estimation. Of the 100 participants, there are 64 males
and 36 females, with age range of 18-40 years.

Results: The result obtained from the study shows mean+SD of TC (5.12 + 0.93) mmol/L, HDL-C (1.13 + 0.34) mmol/L, LDL-C
(3.34 £ 0.94) mmol/L, TG (1.42 + 0.33) mmol/L and AIX (5.15 * 2.56). Mean value of HDL-C is significantly lower than the value of
the target reference population and the mean value of TG is significantly lower while mean values of TC, LDL-C and TG are not
significantly different from the value of the target population reference. The pattern of dyslipidaemia in prevalence was TC (55%),
HDL-C (25%), LDL-C (41%), TG (17%), and that of AIX (33%). Elevated TC was the most common form dyslipidaemia in this study
while TGs were the least.
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Introduction daytime schedule. These stimulants, may have
implications for lipid metabolism (Herink and Ito, 2015).
Other students engage in physical exercise. Given the
variations in lifestyle and economic status, there is a
growing interest in assessing lipid levels among students
at Usmanu Danfodiyo University, Sokoto as these
economic and lifestyle changes are likely to influence
their lipid profiles, which serve as indicators for CVD.

Dyslipidaemia is a major risk factor for cardiovascular
diseases (CVD) (CDC, 2016; Alwan, 2018). Triglycerides
(TG), low-density lipoprotein cholesterol (LDL-C), and
cholesterol levels that are abnormal are indicative of
dyslipidaemia, a known risk factor for Cardiovascular
Disease (CVD) (Daoud et al., 2014). The relative risk of
CVD fatalities and coronary heart disease events has
been significantly correlated with reductions of 1 Materials and Methods
mmol/L in plasma TG and LDL-C levels (Gould et al.,
2015). Moreover, there is a correlation between coronary
events and elevated LDL-C levels (Manninen et al.,
2013). Although raising High Density Lipoprotein
Cholesterol (HDL-C) on its own might not be enough to
reduce the risk of CVD, other significant markers
include serum TG, the artherogenic Index (AIX), and
LDL-C (Briel et al., 2019). An important risk factor for
coronary heart disease, which is a major cause of death
worldwide, is having high cholesterol (Kaplan and Keil,

Study Area: The study was carried out at UDUS, Sokoto
State. Sokoto state is located at the extreme part of
North-western Nigeria between longitude 3° and 7° East
and latitude of 10° and 14° north of the equator. It
shares border with Niger republic to the north, Kebbi
state to the southwest and Zamfara state to the east
(SSBD, 2007). The state covers a total land area of about
32,000 square kilometres and a population of 4,602298
million based on 2013 projection (WHO, 2021). Sokoto

2016; Smith et al., 2017). State has semi-arid climate and vegetation is largely

Sudan Savannah with an annual rainfall of 500 -
Changes in lifestyle behaviours have been acknowledged 1300mm and temperature range of 15°C and over 40°C
as successful tactics for controlling weight and during warm days (SSBD, 2007).

enhancing lipid profiles (Rezaeipour, 2021). It is advised
that people of all ages adopt healthy diets and habits in
order to prevent non-communicable diseases and
promote overall health (Williams et al., 2018).

Study Population: The study consists of one hundred
(100) participants who are students of UDUS living in
the hostel or off campus.

Sample Size: A total of 100 apparently healthy UDUS

People's lifestyle choices and food habits are greatly
students of both gender was recruited in this study.

influenced by their economic level (Carey et al., 2018). A

number of causes have caused Nigeria's economy to Research Design: This was a snapshot study. At
transition from a state of prosperity to one of recession enrolment, a structured-interviewer administered
(Adeniran and Sidiq, 2018). According to household questionnaire was used to document the subject’s
expenditure surveys, a sizeable section of the Nigerian demographic, financial and lifestyle data.

population is food insecure, and it is expensive to meet

the daily calorie need for food security (Jung, 2023). Sampling Technique: Simple random sampling

technique was used to recruit the subjects until the

During this economic recession, many students depend desired sample size of 100 subjects was obtained.
on financial support from their parents or guardians,

which has a potential of impacting their dietary and
lifestyle choices (Mach et al., 2020). Some students
resort to consuming caffeine and possibly other
stimulants to stay awake and study at night after a busy

Ethical Consideration: Written, signed and stamped
permission was collected from Sokoto state ministry of
health (SMH/1580/V.1V).
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Blood Collection and Processing: After observing an
overnight fast, the fasting blood sample was collected
using venepuncture technique. The median cubital fossa
was sterilized with methylated spirit and allowed to dry.
A tourniquet was then applied 5 centimetres above the
median cubital vein (at the upper arm) to distend the
veins, blood was drawn with sterilized 5Sml syringe and
23G needle from prominent cubital vein. The blood
specimens (about Sml each) was dispensed into plain
tubes, and centrifuged and the serum was carefully
drawn into a labelled sample bottle (cryo-vials) and then
stored in a freezer at -20°C until analysed.

Questionnaire Administration: Questionnaire was
administered to the study subjects to assess their
economic statuses and lifestyle behaviours.

Body Mass Index estimation (B.M.I)

The height and weight of each subject was measured
using a measuring tape and weighing scale. The BMI
was calculated using the following formula;

BMI = H“— (Quetlet, 2013).

sight?
Laboratory Analyses

TC, TG, and HDL-C were estimated using enzymatic
colorimetric and LDL-C was calculated using Friedewald
equation (Friedewald et al., 1972).

Statistical Analysis

The data obtained was analysed wusing Statistical
Package for Social Sciences (SPSS) version 25.0. The
mean comparison of the lipid profile outcome with the
reference value was made using one sample t-test. Chi
square test was used to analyse the associations
between the economy and lifestyle changes with
dyslipidaemia. The pattern of dyslipidaemia was
analysed and presented using pie chart. In each case, p
values < 0.05 were considered as statistically significant.

Results

A total of 100 apparently healthy students of UDUS from
all departments were recruited for this study. Table 1
shows the distribution of the study participants based
on gender BMI, economic status and tribe.

Gender shows a frequency of 64 (64%) for males and 36
(36%) for females. Based on BMI, there are 25 (25%)
underweights, 67 (67%) normal weights, 6 (6%)
overweighs, 1 (1%) class 1 obese and 1 (1%) class 2
obese. The economic status of the participants ranged
from very low, low, moderate and high. The economic
status of 7 (7%) was very low, that of 25 (25%) was low,
67 (67%) moderate and 1 (1%) had a high economic
status.

Table 1: Socio-Demographic Characteristics of Study

Participants
Parameters Frequency Percentage %
Gender
Male 64 64
Female 36 36
Total 100 100
BMI
Underweight 25 25
Normal weight 67 67
Overweight 6 6
Class 1 obese 1 1
Class 2 obese 1 1
Total 100 100

Economic Status

Very Low 7 7
Low 25 25
Moderate 67 67
High 1 1
Total 100 100
Tribe

Hausa 46 46
Yoruba 22 22
Igho 4 4
Nupe 15 15
Others 13 13
Total 100 100

BMI (Underweight<17.9 kg/m?2, Normal weight=18-24.9
kg/m2, Overweight=25-29.9 kg/m2, Class 1 obese=30-
34.9 kg/m2, Class 2 obese=35-40 kg/m?2). BMI=Body
Mass

Lipid Profile Pattern among Apparently Healthy
Students of UDUS.

Table 2 shows the mean * SD values of TC (mmol/L),
HDL-C (mmol/L), LDL-C (mmol/L), TG (mmol/L) and
AIX among apparently healthy students of UDUS. The
pattern of dyslipidaemia based on various components of
the lipid profile among the students of UDUS was
shown. The mean values of HDL-C (1.13 * 0.34) with p-
value < 0.001 and TG (1.42 £ 0.33) with p value also <
0.001 are significantly different from the value of the
target reference population. The mean values of TC (5.12
* 0.93) with p value = 0.406, LDL-C (3.34 + 0.94) with p
value = 0.089 and AIX (5.15 + 2.56) with p value = 0.572
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are not significantly different from the value of the target
population reference. The percentage of dyslipidaemias
shown below are TG (55%), HDL-C (25%), LDL-C (41%),
TG (17%) and AIX (33%).

Table 2: Lipid Profile among Apparently Healthy
Students of UDUS.

very low 7(7%), low 25 (25%), middle 67(67%) to high
1(1%). The recorded x2 and p values are TC (x2=4.069,
p=0.254,), HDL-C (x2=2.537, p=0.469), LDL-C
(x2=3.715, P=0.294), TG (x2=2.886, P=0.410), and AIX
(x2=0.842, P=0.839) for the different types of
dyslipidaemia.

Mean T- P- % Table 4 shows the association of dyslipidaemia with
Parameters N +£SD Value Value Dyslipidaemia financial dependency among study participants. The 100
Participants are either financially dependent 86(86%) or
TC 100 512 % -0.834 0406 55% independent 14(14%).The recorded x2 and p values are
0.93 TC (x2=0.295, p=0.587), HDL-C (x2=2.537, p=0.469),
113 + LDL-C (x2=0.699, p=0.403), TG (x2=0.034, p=0.855),
HDL-C 100 0.34 3.877  <0.001 25% and AIX (x2=1.242, P=0.265) for the different types of
' dyslipidaemia.
334 £
LDL-C 100 0.94 -1.720 0.089  41% Table 5 shows the association of dyslipidaemia with
' sports/physical activity among study participants. Of
142 + . o i 1s
TG 100 3877 <0001 17% the 100 part1'c1pants., .48(48/0) 1ndlcat'ed.at least a
0.33 moderate physical activity and 42(42%) indicated below
515 + moderate engagement in physical activity. The recorded
AIX 100 » 56 0.567  0.572 33% x2 and p values are TC (x2=0.304, p=0.582), HDL-C

Table 2 = Values are meant SD of the mean of study
participants compared using one sample t test, P < 0.05
statistically significant compared to the reference value,
N=Sample size, TC=Total Cholesterol, HDL-C=High
Density Lipoprotein Cholesterol, LDL-C=Low Density
Lipoprotein Cholesterol, TG=Triglyceride,
AIX=Atherogenic Index, SD=Standard Deviation.

Association of Dyslipidaemia with Income, Financial
Dependency, Physical Activity, Stimulant Usage and
Alcohol Consumption among Apparently Healthy
Students of UDUS.

The association of dyslipidaemia income, financial
dependency, physical activity, stimulant usage and
alcohol consumption among the students of UDUS were

shown from Table 3 to 7.

Table 3 shows the association of dyslipidaemia with
income among study participants. For the 100
participants, income of the study population ranges from

(x2=0.004, p=0.951), LDL-C (x2=1.014, p=0.314), TG
(x2=0.246, p=0.620), and AIX (x2=0.079, P=0.778) for
the different types of dyslipidaemia.

Table 6 shows the association of dyslipidaemia with
stimulant usage among study participants. Of the 100
subjects that participated, 15(15%) frequently uses
stimulants, 58(58%) doesn’t use and 27(27%) sometimes
use stimulants. The recorded x2 and p values are TC
(x2=2.964, p=0.227), HDL-C (x2=5.713, p=0.057), LDL-C
(x2=1.031, p=0.597), TG (x2=0.195, p=0.907), and AIX
(x2=4.067, P=0.131) for the different types of
dyslipidaemia.

Table 7 shows the association of dyslipidaemia with
alcohol consumption among study participants. Of the
100 subjects that participated, 16(16%) consumes
alcohol and 84(84%) are non-consumers. The recorded
x2 and p values are TC (x2=0.159, p=0.690), HDL-C
(x2=0.364, p=0.546), LDL-C (x2=0.121, p=0.728), TG
(x2=1.601, p=0.206), and AIX (x2=0.017, P=0.896) for
the different types of dyslipidaemia.

Table 3: Association of Dyslipidaemia with income

Dy§lipida Very Low Low Middle High Total a P- value

eTrgla Normal 1(2.2%) 12(26.7%) 31(68.9%) 1(2.2%) 45 4.069  0.254
Dyslipidaemia 6(11.0%) 13(24.0%) 36(65.0%) 0.(0.0)% 55
Total 7(7.0%) 25(25.0%) 67(67.0)% 1(1.0%) 100

HDL-C Normal 6(8.0%) 16(21.8%) 52(69.0%) 1(1.2%) 75 2537 0.469
Dyslipidaemia 1(4.0%) 9(36.0%) 15(60.0%) 0(0.0%) 25
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Total 7(7.0%) 25(25.0%) 67(67.0%)
LDL-C Normal 2(3.2%) 14(24.5%) 42(70.6%)
Dyslipidaemia 5(12.2%) 11(26.8%) 25(61.0%)
Total 5(2.0%) 25(25.3%) 66(66.7%)
TG Normal 7(8.4%) 23(27.5%) 52(63.9%)
Dyslipidaemia 0(0.0%) 3(17.6%) 14(82.4%)
Total 7(7.0%) 25(25.0%) 67(67.0%)
AIX Normal 4(6.1%) 16(24.3%) 45(67.4%)
Dyslipidaemia 3(9.4%) 8(25.0%) 21(65.6%)
Total 7(7.0%) 25(25.0%) 67(67.0%)

1(1.0%) 100
1(1.7%) 59 3715 0.294
0(0.0%) 41
1(1.0%) 100
1(1.2%) 83 2.886  0.410
0(0.0%) 17
1(1.0%) 100
2(2.2%) 67 0842  0.839
1(3.0%) 33
1(1.0%) 100

AIX=Atherogenic Index, HDL-C=High Density Lipoprotein
Cholesterol, LDL-C=High Density Lipoprotein
Cholesterol, TC=Triglyceride, TC=Total Cholesterol. The
association between dyslipidaemia and economic status

were analysed using x2 significant association which
further analysed using multinomial logistic
regulation. The association is significant at p value <
0.05.

WeEre

Table 4: Association of Dyslipidaemia with Financial Dependency

Dyslipidaemia Yes No Total x>  p-value
TC Normal 40(88.9%) 5(11.1%) 45  0.295 0.587
Dyslipidaemia  46(85.2%)  9(14.8%) 55
Total 86(86.0%) 14(14.0%) 100
HDL-C Normal 67(90.5%)  8(9.5%) 75 3464  0.063
Dyslipidaemia  19(76.0%)  6(24.0%) 25
Total 86(86.0%) 14(14.0%) 100
LDL-C Normal 49(84.5%) 10(155%) 59  0.699  0.403
Dyslipidaemia  37(90.2%)  4(9.8%) 41
Total 86(86.0%) 14(14.0%) 100
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TG Normal 71(86.4%) 12(136%) 83  0.034 0.855

Dyslipidaemia  15(88.2%) 2(11.8%) 17

Total 86(86.0%) 14(14.0%) 100

AIX Normal 60(89.4%) 7(10.6%) 67 1242 0.265

Dyslipidaemia  26(78.8%)  7(21.2%) 33

Total 86(86.0%) 14(14.0%) 100
AIX=Atherogenic Index, HDL-C=High Density Lipoprotein dependency were analysed using x2 significant
Cholesterol, LDL-C=High Density Lipoprotein association which was further analysed using logistic
Cholesterol, TC=Triglyceride, TC=Total Cholesterol. The regulation. The association is significant at p value <
association between dyslipidaemia and financial 0.05.

Table 5: Association of Dyslipidaemia with Sports/Physical Activity

Dyslipidaemia Yes No Total e P-value
TC Normal 20(47.3%) 25(52.7%) 45 0.304 0.582
Dyslipidaemia 27(48.0%) 28(52.0%) 55
Total 47(47.0%) 53(53.0%) 100
HDL-C Normal 35(47.3%) 40(52.7%) 75 0.004 0.951
Dyslipidaemia 12(48.0%) 13(52.0%) 25
Total 47(47.0%) 53(53.0%) 100
LDL-C Normal 30(51.7%) 29(41.3%) 59 1.014 0.314
Dyslipidaemia 17(41.5%) 24(58.5%) 41
Total 47(47.5%) 53(53.0%) 100
TG Normal 38(46.3%) 45(53.7%) 83 0.246 0.620
Dyslipidaemia 9(52.9%) 8(47.1%) 17
Total 47(47.0%) 53(53.0%) 100
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AlIX Normal 31(47.0%) 36(53.0%) 67 0.079 0.778
Dyslipidaemia 16(49.5%) 17(51.5%) 33
Total 47(47.0%) 53(53.0%) 100

AIX=Atherogenic Index, HDL-C=High Density Lipoprotein
Cholesterol, LDL-C=High Density Lipoprotein
Cholesterol, TC=Triglyceride, TC=Total Cholesterol. The
association between dyslipidaemia and sports/physical

activity were analysed using X2 significant association
which were further analysed using multinomial logistic
regulation. The association is significant at p value <
0.05.

Table 6: Association of Dyslipidaemia with Stimulant Usage

Dyslipidaemia Yes No Sometimes Total a p-value
TC Normal 9(20.0%) 27(60.0%) 9(20.0%) 45 2.964 0.227
Dyslipidaemia 6(11.1%) 31(55.6%) 18(33.3)% 55
Total 15(15.0%) 58(58.0%) 27(27.0%) 100
HDL-C Normal 8(10.8%) 48(63.5%) 19(25.7%) 74 5713  0.057
Dyslipidaemia 7(28.0%) 10(40.0%) 8(32.0%) 25
Total 15(15.0%) 58.0(58.0)% 27(27.0%) 100
LDL-C Normal 10(17.2%) 32(53.4%) 17(29.3%) 59 1.031  0.597
Dyslipidaemia  5(12.2%) 26(63.4%) 10(24.4%) 41
Total 15(15.0%) 58(58.0%) 27(27.0%) 100
TG Normal 13(15.9%) 48(57.3%) 22(26.8%) 83 0.195  0.907
Dyslipidaemia 2(11.8%) 10(58.8%) 5(29.4%) 17
Total 15(15.0%) 58(58.0%) 27(27.0%) 100
AlX Normal 8(12.1%) 44(65.2%) 15(22.7%) 67 4067  0.131
Dyslipidaemia  6(18.2%) 14(42.4%) 12(39.4%) 33
Total 15(15.2%) 58(58.0%) 27(27.3%) 100

AIX=Atherogenic Index, HDL-C=High Density Lipoprotein
Cholesterol, LDL-C=High Density Lipoprotein
Cholesterol, TC=Triglyceride, TC=Total Cholesterol. The
association between dyslipidaemia and stimulants usage

were analysed using x2 significant association which
further analysed using multinomial logistic
regulation. The association is significant at p value <
0.05.

were
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Table 7: Association of Dyslipidaemia with Alcohol Consumption

Dyslipidaemia Yes No Total 1 P-value
TC Normal 8(17.8%) 37(82.2%) 45 0.159 0.690
Dyslipidaemia 9(14.8%) 46(85.2%) 55
Total 17(17.0%) 83(83.0%) 100
HDL-C Normal 12(14.9%) 63(85.1%) 75 0.364 0.546
Dyslipidaemia 5(20%) 20(80%) 25
Total 17(17.0%) 83(83.0%) 100
LDL-C Normal 11(17.2%) 48(82.8%) 59 0.121 0.728
Dyslipidaemia 6(14.6%) 35(85. 4%) 41
Total 17(17.0%) 83(83.0%) 100
TG Normal 16(18.3%) 67(81.7%) 83 1.601 0.206
Dyslipidaemia 1(5.9%) 16(94.1%) 17
Total 17(17.0%) 83(83.0%) 100
AlIX Normal 12(16.7%) 55(83.3%) 67 0.017 0.896
Dyslipidaemia 5(15.2%) 28(84.8%) 33
Total 17(17.0%) 83(83.0%) 100
AIX=Atherogenic Index, HDL-C=High Density Lipoprotein consumption were analysed using X2 significant
Cholesterol, LDL-C=High Density Lipoprotein association which were further analysed wusing
Cholesterol, TC=Triglyceride, TC=Total Cholesterol. The multinomial logistic regulation. The association is
association between  dyslipidaemia and alcohol significant at p value < 0.05.
Discussions

Dyslipidaemia is a commonly occurring disorder, but a
large of patients undiagnosed and
consequently do not receive any treatment. This
condition carries a heavy burden in terms of illness,
death rates, and medical expenses. Dyslipidaemia ranks
as the second most prevalent risk factor for
cardiovascular disease (Oguejiofor et al., 2012). This
study investigated the pattern of dyslipidaemia and lipid
profile among students of UDUS.

number are

The BMI ranged from underweight (<17.9kg/m?2) to class
2 obesity (35 - 39.9kg/m?2) with the participants
predominantly falling in the normal weight category. Of
the 100 participants, 25(25%) were underweight,
67(67%) had a normal weight, 6(6%) are overweight,
1(1%) have class 1 obesity and 1(1%) have class 2
obesity.

Present study analysed the concentrations of serum TC,
HDL-C, LDL-C, TG and AIX. The mean concentrations of
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TC, LDL-C and AIX are not significantly different from
their individual target reference values. The mean
concentration of HDL-C is significantly higher than the
target reference value while that of TG is significantly
lower than the target reference value. There are limited
number of articles that recorded the difference between
lipid profile mean values of a population and the target
population reference. A study by Limbu et al. (2008)
which recorded a significant difference in mean
concentration of TC, HDL-C, LDL-C, and TG partly
agrees with present finding. In the study TC, HDL-C and
TG were significantly higher than target reference
population values while LDL-C was significantly lower
than target reference population value. It is similar to
current study in that mean concentration of HDL-C is
significantly higher in both studies and partly different
in that mean values of TC, LDL-C and TG were
significantly different in the study by Limbu et al. (2008)
and non-significantly different in current study. Previous
studies found, did not record such findings on AIX.
Differences of present study with the study of Limbu et
al. (2008) may exist due to difference in type of
population, sample size, or geographical characteristic of
the study population.

Current study analysed the pattern of dyslipidaemia
according to TC, HDL-C, LDL-C, TG, and AIX. The
percentages of the study population with dyslipidaemia
are TC (55%), HDL-C (25%), LDL-C (41%), TG (17%) and
AIX (33%). Current study is the first of its kind among
UDUS students. In terms of the values of the
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