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Abstract:

There are contradicting information on the
influence of age and gender on blood lipid profile, some
researchers believe the levels of total cholesterol and
other components of lipid profile increase with age,
others have proved significant negative correlation
between total cholesterol, low density lipoprotein
cholesterol and age. In this cross sectional study we
looked at the effect of age and gender on lipid profile in
a rural population. A total of one hundred and fifteen
(115) healthy subjects between the ages of 21 and 80
years were recruited for this study. Forty-four of the
subjects were male and seventy-one females. Serum
lipid profile (total cholesterol, triglyceride, low density
lipoprotein cholesterol and high density lipoprotein
cholesterol) were estimated using standard laboratory
techniques. The mean value of triglyceride was
significantly higher in males than females (p-value
0.02) but the mean values of total cholesterol and low
density lipoprotein cholesterol, though higher in the
male subjects than the females, the differences were not
statistically significant (p-value 0.60 and 0.59). The
mean value of high density lipoprotein cholesterol was
higher in the female than male subjects, although the
difference was not statistically significant (p-value
0.25). The highest percentage of subjects with
dyslipidaemia was seen in the age group between 61-70
years in all the parameters assessed. There was
positive correlation between Age, total cholesterol,
(0.273, p-value 0.003) triglycerides (0.29, p-value
0.002), high density lipoprotein cholesterol (0.107, p-
value 0.25) and low density lipoprotein cholesterol
(0.07, p-value 0.48). Lipid profile is affected by age
and sex, dyslipidaemia is commonest in 61-70 years
age group and post menopausal women.
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Introduction

The term lipid is used to include all fats and
substances of fat like nature. Lipids act as energy
stores and important structural components of cell
membrane.'

Blood lipid levels are influenced by nutrition,
body weight, physical activities, medications and
genetic factors™, circulating lipoproteins contain
triglyceride, cholesterol and its esters and
phospholipids, in addition to specific proteins. The
low density lipoprotein cholesterol (LDL-C) carries
cholesterol from the liver to peripheral tissues, while
the high density lipoprotein cholesterol (HDL-C)
carries cholesterol in the reverse direction from the
periphery tissues to the liver in a process termed reverse
cholesterol transport, as a result of these functions,
increased levels of LDL-C increase the risk of
cardiovascular diseases (CVD) while HDL-C is a
vessel-protective agent, preventing the formation of
atherosclerotic changes’. Independent of other risk
factors, hypercholesterolaemia has been associated
with a greater risk of CVD and coronary heart disease
(CHD)'. Some clinical trials involving both primary
and secondary prevention have showed that reduction
in total cholesterol, LDL-C and modification of other
lipoproteins profiles significantly reduces CHD.’ Of
the major classes of lipoproteins, the LDL fraction is
the major atherogenic class’. Although, hypertension
and hypercholesterolaemia are important and
independent risk factors for the development of
atherosclerotic vascular disease,
hypercholesterolaemia is seen as a much stronger
indicator of future myocardial events’. In patients with
both hypertension and dyslipidaemia, the risk of CVD
is not only additive but also synagestic’. Unlike the
positive relationship between total cholesterol, LDL-C
and CHD, there is a probable protective inverse
relationship between HDL-C AND CHD.*
furthermore, some studies indicate the possibility that
triglyceride; the main component of VLDL is an
independent risk factor for CHD®. Similarly, some
researchers are of the opinion that
hypertriglyceridaemia is causally related to CHD
because of associated low levels of serum HDL-C,
increased atherogenic LDL-C or elevated clotting
factors in patients with high plasma triglyceride’.

The protective role of oestrogen in pre-
menopausal women was associated with significantly
lower LDL-C and triglyceride and higher HDL-C

compared with men’. These trendowever, often
41



J.O. I[demudia et al/ The Tropical Journal of Health Sciences Vol 24 No 3 (July, 2017)

reversed in post-menopausal women"’.

Human longevity is mostly attributed to either
lower incidence or significant delay in the onset of age-
related disorders'. Previous studies on the effect of age
and gender on plasma lipid levels gave mixed results.
There were repeated evidences that LDL-C tend to rise
with age in both sexes”. In this present study, we
looked at the effects of age and gender on lipid profile
in healthy rural population in Edo state, Nigeria, to
ascertain the group of people who are more at risk of
dyslipidaemia in this environment.

Materials and Methods:

This study was carried out at Ekosodin village
and Iguiye community both in Ovia North East Local
Government Area of Edo State and university of Benin
Teaching Hospital, Benin City, Edo State. One
hundred and fifteen healthy volunteers; forty four (44)
males and seventy-one (71) females were recruited for
this study. Twenty three (23) of the volunteers were in
the age bracket of21-30 years, while twenty five (25) of
them were in the age bracket of 31-40 years. Thirty-
two (32) of the volunteers were in the age bracket of41-
50 years and twenty-three (23) were in the age bracket
of 51-60 years. FEight (8) of the volunteers were
between 61-70 years old and only 4 of the volunteers
were between 70-80 years old.

Subjects with diabetes mellitus, hypertension
and other chronic medical conditions were excluded
from this study.

The volunteer subjects were asked to fast
overnight for about 12 hours, 4-5mls of veinous blood
was obtained from each subject and put into a plain

Table 1: Age and sex distribution of subjects

container. The blood was centrifuged for 15 minutes at
3,000 revolutions per minute. The separated serum
was stored at — 20°C until analysis was carried out
within 48 hours of collection.

Serum total cholesterol and triglyceride
concentrations were determined by enzymatic
spectrophotometric method”. Serum high density
lipoprotein cholesterol (HDL-C) was determined
enzymatically after precipitating other lipoproteins as
described by Burstein et al”, while low density
lipoprotein cholesterol (LDL-C) was calculated using
the friedewald equation”.

The data were entered into and analyzed using
SPSS version 16.0 (Chicago, IL, USA). Continuous
variables were presented as mean + standard deviation.
The differences in mean were compared using the
student t-test. Statistically significant p-values were
setat<0.05.

Results

A total of 115 subjects (n= 115) within the age
range of 22 — 80 years with a mean age of44.66 + 13.39
years, consisting of 44 (38.3%) males and 71 (61.7%)
females were recruited for this study. Twenty three (n=
23) of the subjects were within the age bracket of 21-30
years, while twenty five (n=25) were in the age bracket
of 31 — 40 years. Thirty-two (n = 32) of the subjects
were within the age bracket of 41 — 50 years and twenty
three (n = 23) were in that age bracket of 51 — 60 years
and eight (n = 8) were within the age bracket of 61 - 70
years. Only four (n =4) were within the age bracket of
71—-80years.

Table 2: Mean values of lipid profile in male and female subjects

Age group Male Female Total —

21-30 7(15.9) 16 (22.5) 23 (20.0) Llpld Males Females P value

31-40  11(25.0)  14(19.7)  25(2L.7) Profile Mean+SD  Mean+SD

41 -50 12 (27.3) 20(28.2) 32(27.8) TC 172.7£59.8 167.2+£50.2 0.599

51-60 6 (13.6) 17(23.9) 23 (20.0) TGA 107.2+58.7  84.6+403  0.016

g} - ;8 53((161 -84)) ? gig i 8(5)3 HDL  437+248  484£225  0.249

- . . . :I: j:
Total 44 (100.0)  71(100.0) 115 (100.0) LDL I18+47.4 87.4+37.9 0.583
Table 3: Lipid Profile levels in the various age groups
TGA TChol HDL-C LDL-C

Age Normal Dyslipidaemia Normal Dyslipidaemia Normal Dyslipidaemia Normal Dyslipidaemia
group (%) (%) (%) (%) (%) (%) (%) (%)
21-30 22(95.7) 1(4.3) 16(69.6)  7(30.4) 8(34.8) 15(65.2) 22 (95.7) 1(4.3)
31-40 23(92.0) 2(8.0) 16(64.0)  9(36.0) 11(44.0) 14 (56.0) 23 (92.0) 2(8.0)
41-50 28(87.5) 4 (12.5) 16(50.0) 16 (50.0) 18(56.2) 14 (43.8) 26 (81.2) 6 (18.7)
51-60 22(95.7) 1(4.3) 10(43.5) 13 (56.5) 12(52.2) 11 (47.8) 19 (82.6) 4(17.4)
61-70 5(62.5) 3(37.5) 2(25.0) 6 (75.0) 4(50.0) 4 (50.0) 5(62.5) 3(37.5)
71 - 80 4(100.0) 0(0.0) 2 (50.0) 2(50.0) 2(50.0) 2(50.0) 4 (100.0) 0(0.0)
Total 104(90.4) 11 (9.6) 62(53.9) 53 (46.1) 55(47.8) 60 (52.2) 99 (86.1) 16 (13.9)
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Table 4: Correlation of age and lipid profile in the study group

TC TGA HDL LDL

Age R 0273 0.289 0.107 0.067
Pvalue 0.003 0.002 0.254 0.480

TC R 0.479 0.547 0.595

P value 0.000 0.000 0.000

TGA R 0.198 0.368

P value 0.034  0.000

HDL R 0.407

P value 0.000

Discussion

In this study, the upper limit for serum total cholesterol

level was pegged at 170mg/dl (4.36mmol/L)
compared to the commonly accepted upper limit of
200mg/dL (5.13 mmol/L) in this population”. A study
done in the Northern part of Nigeria had earlier
reported that none of the subjects in the five hundred
studied population had a serum total cholesterol level
of up to 5.2mmol/L". Some researchers have argued
that the desired range for serum cholesterol
concentrations as advocated for developed countries
may have to be modified for developing countries."
The suspicion by such researchers is that subjects in
developing countries could be prone to developing
complications associated with hypercholesterolaemia
atalower serum plasma cholesterol level ™.

The upper limit for serum triglyceride was
fixed at 150mg/dL (1.69mmol/L), while that of LDL-C
was fixed at 130mg/dL (3.36mmol/L) and the upper
limit for HDL-cholesterol was pegged at 40mg/dL
(1.03mmol/L). The mean values of total cholesterol,
triglyceride and LDL cholesterol were higher in males
than female but mean HDL cholesterol value was
higher in female than males, this finding is in
agreement with those of other authors® but other
researchers"” found no gender-related differences in the
concentrations of total cholesterol, triglycerides, HDL-
C and LDL-C*”. The mean triglyceride of the male
subjects was significantly higher than that of the female
subjects (p-value 0.016).

The highest percentage of subjects with
dyslipidaemia was seen in the 61-70 years age group in
all the parameters assessed, this is in agreement with
the findings of Essig et al” who found body fat content
of Tg, TC and LDL-C to increase in men and women
with age (61-70 vs. 21-30 years of age). These age-
related changes in the lipid profile were due to an
increasing content of visceral fat, McNamara et al**also
reported that postmenopausal status was associated
with significantly higher values of total cholesterol,
triglycerides, LDL-cholesterol and lower levels of
HDL-cholesterol. Physiologically low oestrogen levels

associated with menopause was proved to minimize
LDL-cholesterol clearance by the liver and hence
increase LDL-cholesterol levels in post menopausal
women”, this opinion is supported by previous studies
in animal models which suggest that administration of
oestrogen increases hepatic cell surface LDL-
cholesterol receptors ad consequently rapid clearance
of LDL-cholesterol particles™. In this current study the
mean LDC-cholesterol level gradually rises in
postmenopausal female subjects (from 92.9 =+
40.0mg/dL in 51-60 years age group to 136.0 +
58.1mg/dL in 61-70 years age group) while there is a
decline in the mean serum HDL-cholesterol level in the
same category of subjects (from 48.2 + 31.5mg/dl in
51-60 years age group to 42.0 + 22.3mg/dl in 61-70
years age group), since low postmenopausal oestrogen
decreases HDL-cholesterol, putting elderly women at
higher risk of coronary heart disease, same as men”’.

There was positive correlation between age,
total cholesterol (0.273, p-value-0.003), triglycerides
(0.289, p-valued — 0.002), HDL-cholesterol (0.107, P-
value — 0.254) and LDL-cholesterol (0.067, p-value-
0.480). This further gives credence to the fact that the
levels of total cholesterol and other components of lipid
profile increase with age'"”. Conversely, considerable
studies prove significant negative correlation between
total cholesterol, LDL-cholesterol and age.”

Conclusion

In this study, we demonstrated that gender and age have
effects on lipid profile and dyslipidaemia is commonest
in 61-70 years age group and postmenopausal women.
Although similar findings have been reported by other
researchers in blacks, we have also been able to
demonstrate it in our local population. In view of this
finding, we recommend that these categories of people
should be monitored regularly for dyslipidaemia and its
complications.
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