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Abstract

Background: Coronary artery disease is a known entity of morbidity and mortality in industrialised countries. It is a major
public health problem around the world. Coronary artery disease increase incidence in Indian population at least 10 years before
in age than other ethnic groups. There are a numbers of factors associated with atherosclerosis the most important one is
dyslipidemia. Recent studies suggest that over the span of 20 years, the total amount of triglycerides, cholesterol and Low
Density Lipoproteins (LDL) “levels is usually increased in young urban populations. So, a study was performed out to know the
prevalence of dyslipidemia in urban North Indians among different set of age groups. Methods: This is a descriptive cross-
sectional study which was carried out on patients visiting to the blood collection centre of the Department of Pathology.
Patients were divided into 3 groups with age 18 year to 40 year, 41 year to 60 year and >60 year by involving 1989 subjects of
whom 532 were between 18 year to 40 year, 522 were between 41year to 60 year and 935 were > 60 year of age. This study
included measurement of fasting serum lipid profile comprising of, Low Density Lipoprotein (LDL), High Density
Lipoproteins (HDL), Triglycerides and total cholesterol. Results: Number of subjects studied, the prevalence of dyslipidemia
was higher in <60 years age population. A remarkable difference in mean was observed statistically with the levels of
triglycerides, LDL and total cholesterol of this age group ranging from 18- 40 years and for those who are >60 years. A
remarkable difference for the levels of HDL was not found in age group between 18 — 40 years and > 40 years to 60 years.
Mean cholesterol level was observed to be elevated between the age group 18 — 40 years. The mean peak triglycerides were
observed in age group between 41-60 years. This elevated mean HDL levels were noticed in the age group who are > 60 years
of age. Conclusions: Elevated percentage of dyslipidemia was observed in less than 60yrs age groups. Large population study
is required to substantiate the results of this study. It is necessary to plan out comprehensive strategies for the screening and
awareness in all ages on periodic basis.
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like ischemic heart disease. National cholesterol

BACKG;]ROUH.Dh d and k ik f ‘ education programme (NCEP) defined as dyslipidemia
. The established and known risk factor for is  hypertriglyceridemia  (serum  triglyceride >
cardiovascular diseases are elevated blood lipid levels. 150mg/dl), hypercholesterolemia (serum cholesterol
Globally, 4.5% pf the totgl deaths are observed in >200 mg/dl), and high LDL cholesterol (LDL
population suffering from high total cholesterol levels cholesterol > 130mg/dI). India is expected to have 60%

[1'4]' . In t he occurrence of m"’?jor. heart disgases of the world’s cardiovascular disease patient burden,
dyslipidemia plays a major contributing determinant many studies documented by year 2020 [5].
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Indians have unique model of dyslipidemia
associated with increased Triglyceride levels, lower
high-density lipoprotein (HDL-C), and increase level of
small dense low-density lipoprotein (LDL-C), there are
no high level of representative studies on dyslipidemia
to evaluate the immensity of the problem existing in
India. In the adults above 20 years of age, the estimate
of prevalence of Coronary Heart Disease (CHD) varies
from 3-4% in the rural population and 8 -10% in urban
population and 3-4% in rural population, representing a
2 folds rise in the rural population and six time more in
urban population between the years 1960 and 2000.
Lifestyle including physical inactivity, sedentary
lifestyle, no exercise and increased consumption of
saturated fat, which are associated with urbanization,
are associated with adverse change in the lipid profile.
Dyslipidemia having potential risk factor of
pathophysiology of cardiovascular disease and it is a
modifiable risk factor for the coronary artery disease [6-
8].

National cholesterol education programme
(NCEP), hence framed objective for the diagnosis,
monitoring and curability of increased blood cholesterol
in adults population. Effective control of the blood lipid
levels reduces cardiovascular morbidity and mortality.
The critical part of management of Chronic heart
disease and people at risk of CHD involves knowledge,
knowledge regarding the lipid profile and the
significance of each parameter [9, 10].

The purpose of present study was to find out
the prevalence of dyslipidemia in urban north Indian
population the age range between 18 to >60 years of
age to ensure correct arrangement of health care
measure for both primary (1°) and secondary(2°)
prevention of cardiovascular diseases [6].

METHODS

A descriptive cross sectional study targeting
urban north Indian population was conducted by the
department of Pathology on 1989 patients, >18 years of
age in both the sex, patients who volunteered to
participate and give fasting blood sample for this study
who visited to the blood collection centre of Pathology
department. The population under study was divided
into 3 groups. Group 1 consisted of members the age
group between 18 to 40 years, Group 2 consisted of
members the age group between 41 to 60 years and
Group 3 consisted of age group >60 years of age.
Exclusion criteria consisted of patients with <18 years
of age and patient who have history of coronary heart
diseases, patients who are critically ill, patients agony
with acute or chronic illness or are on hypolipidemic
drugs.

After a fasting period of 8-12 hours for lipid
profile analysis, 5ml of venous blood samples were
collected from the median cubital vein in the morning

with all aseptic precautions taken, after obtaining
informed consent from all the subjects as part of health
screening and Ethical clearance was obtained prior to
starting the study started from the Institutional ethics
committee.

Estimation of fasting lipid profile

The samples so drawn from the median cubital
vein after taking all aseptic precaution, at room
temperature blood clot. Serum was obtained by 3000
rpm centrifugation for 10 minutes by laboratory
centrifuge machine. The serum sample obtained was
investigated by cholesterol oxidase - peroxidase
(CHOD- POD, End Point) for Total cholesterol,
Enzymatic glycerine phosphate oxidase peroxidase
(GPO-PAP)  for  Triglycerides. High  Density
Lipoprotein Cholesterol and Low Density Lipoprotein
cholesterol were evaluated within one hour of collection
by using autoanalyzer by Homogenous Method and
Direct Measurement. SPSS software version 22 was
used for Data collection statistically. Each group were
determined by Mean, standard deviation, and standard
error by using Pearson Chi-square test and Univariate
analysis was implemented. Students and p- value was
calculated by Comparison of differences in mean of
these groups. t-test considered significant when P-value
was <0.05.

RESULTS

Through the results so obtained, we estimated
the fasting lipid profile in urban North Indian
population among different age groups. 1989 persons
were enrolled for participating in this study. The
subjects under this study were further divided into 3
groups. Group 1 between the age group of 18 - 40
years, group 2 were age group between 41-60 years and
group 3 with the age of >60 years. Out of 1989, 532
were 18 to 40 years of age, 522 were 41 to 60 years of
age and 935 were >60 years.

The socio-demographic profile data of the
study participant were collected. 70% male participant
were found in this study subjects. Fasting lipid assay of
all study participant included total cholesterol, HDL
cholesterol, LDL cholesterol, & triglycerides.

The results of all 3 groups were tabulated with
cholesterol<200 & >200mg/dl, HDL >45 & <45 mg/dlI,
triglycerides <150 & >150 mg/dl, LDL < 100 & >100
mg/dl.

In mean cholesterol, LDL Cholesterol and
triglycerides between age groups of <40 & >60 years
statistically significant difference was found. Between
the age group <40 year and 41 to 60 years, no
statistically significant difference was found (Table 1).

Among all 3 groups elevated mean serum
cholesterol was observed in age group between 18 - 40
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years. In > 60 years age group mean HDL was elevated.
The age group between 41 to 60 years elevated mean

triglyceride level 146.21 was found and age group
between 18 - 40 years.

Table 1: Lipid Profile Differences in Age group between 18 to 40 Years & more than 60 Years

Lipid Profile Age Group | N Mean = SD ‘p’ Value
Total Cholesterol | 1 532 | 181.48 +41.31

3 520 | 153.81+£40.2 | 0.00
LDL Cholesterol | 1 532 | 116.45 £ 34.6

3 522 | 89.53+£13.3 0.00
Triglyceride 1 532 | 145.85+32.3

3 521 | 123.36 £15.2 0.00
HDL Cholesterol | 1 532 | 36.85+9.5

3 522 | 37.82+11.0 0.123
statistically significant p value is < 0.05
Difference in mean Group-1 age <40 Years & Group-3 age > 60 Years

DISCUSSION

Assessment of Lipid profile includes TG, TC,
HDL-C and LDL-C allows an estimation of risk of
cardiovascular diseases. Many recent studies indicates
that high concentrations of total cholesterol,
triglycerides, low-density lipoprotein and decreased
high-density lipoprotein increases the risk of
atherosclerotic plaques [11-13].

In present study we observed the prevalence of
high LDL(>130mg/dl), hypercholesterolemia (>
200mg/dl), were observed in age group between <40yrs
and hypertriglyceridemia (>150mg/dl) was observed in
age group between 41 to 60 yrs. Lower high-density
lipoprotein < 40 mg/dl was observed in age group < 60
years.

Total cholesterol and low-density lipoprotein
levels increases in age of young or middle-aged
population studied cross-sectionally. However, cross-
sectional studies of participants who are >65 years of
age have reported that total cholesterol and low-density
lipoprotein levels decrease with age. Although High
Density Lipoprotein levels does not change with age in
majority of the cross-sectional studies, levels decreased
with age in both male and female in most of the
prospective studies [14-19] is in accordance to this
study.

The former study suggested that reduced
capacity of the liver indicates that low density
lipoprotein increase with age and also there is
secondary to reduced hepatic low density lipoprotein
receptor expression &Jor cholesterol intestinal
immersion increase. Over-mentioned studies show that
cholesterol situations on the effect of age provided
mixed results. The importance of negative correlation
between total cholesterol and that low density
lipoprotein with age demonstrated by senior Japanese-
American men of Honolulu Heart Program. There is a
positive correlation between LDL-cholesterol and age
explained by Framingham Offspring Study. In each
study indicate result difference can incompletely

explained by the age range of the participants. Honolulu
Heart Program study age varies between 71 & 93 times
while <60 years of age population are mostly seen in
the periods of those studied in the Framingham
Offspring Study [21-24]. Our study included age group
of more than 60 years to appraise the outline of change
in lipid profile estimation in elderly population and to
evaluate if these changes would deviate them towards
the risk of cardiovascular diseases [25].

High density lipoprotein levels vary with age
not suggested by majority of cross-sectional studies [16,
26] but a recent research from the Cardiovascular
Health Study [27] suggested that High density
lipoprotein levels appeared to increase with age in male
but not in female, which is almost similar to the results
of this study which indicted increased High density
lipoprotein in > 60 years age in contrast to other age
groups population.

There is a difference between plasma lipid
level in rural and urban population found in Sabir, A. A,
et al., study and Hausa-Fulani found dyslipidemia in
North-Western Nigeria population, demonstrated that
the mean serum Total cholesterol was remarkably
elevated in rural and urban population. Mean serum
Triglycerides and  low  density  lipoprotein
concentrations were elevated in the urban than rural
population but the difference was not statistically
significant. Abnormally low high density lipoprotein-
Cholesterol was the most frequent dyslipidemia found
in the urban participants than in rural participants [28].

Study Limitations

Primary limitation of this study was that it is
cross-sectional observational in nature. The present
study was not able to include an involvement of diet,
physical activity, genetic profiling and other factors that
might affect with the blood lipid levels in the
participants studied. More possible factors and larger
population groups are needed to verify our result in
Future studies.
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CONCLUSIONS

Our study concluded that dyslipidemia was

highest among population with age group less than 60
years. The most important sedentary lifestyle factors
which affect the serum Cholesterol are physical
inactivity, saturated fat full diet, and high body mass
index . Efforts to motivate the population to do more
physical work, exercise and eat healthy food which will
lead to reduce the risk of cardio-vascular diseases, not
just physical activity but screening the population, by
the early detection and intervention we can prevent
young population by morbidity and mortality which
caused by coronary artery disease.

Conflict of Interest: The authors declare that there are
no conflicts of interest.

Funding Source: Nil

REFERENCES

1.

de Groot, R., van den Hurk, K., Schoonmade, L. J.,
de Kort, W. L., Brug, J., & Lakerveld, J. (2019).
Urban-rural differences in the association between
blood lipids and characteristics of the built
environment: a systematic review and meta-
analysis. BMJ global health, 4(1), e001017.
Wilson, P. W., D’Agostino, R. B., Levy, D.,
Belanger, A. M., Silbershatz, H., & Kannel, W. B.
(1998). Prediction of coronary heart disease using
risk factor categories. Circulation, 97(18), 1837-
1847.

Lopez, A. D., Mathers, C. D., Ezzati, M., Jamison,
D. T., & Murray, C. J. (2006). Global and regional
burden of disease and risk factors, 2001: systematic
analysis  of  population  health  data. The
lancet, 367(9524), 1747-1757.

WHO. (2009). Global health risks: mortality and
burden of disease attributable to selected major
risks. Geneva.

NCEP guidelines.
https://www.nhlbi.nih.gov/files/docs/guidelines/atg
lance.pdf accessed on 27/04/2020

Joshi, S. R., Anjana, R. M., Deepa, M., Pradeepa,
R., Bhansali, A., Dhandania, V. K., ... & ICMR-
INDIAB Collaborative Study Group. (2014).
Prevalence of dyslipidemia in urban and rural
India: the ICMR-INDIAB study. PloS one, 9(5),
£96808.

Grundy, S. M. (1997). Small LDL, atherogenic
dyslipidemia, and the metabolic
syndrome. Circulation, 95(1), 1-4.

Haffner, S. M. (1999). Diabetes, hyperlipidemia,
and coronary artery disease. The American journal
of cardiology, 83(9), 17-21.

Ajay Raj, S., Sivakumar, K., & Sujatha, K. (2016).
Prevalence of dyslipidemia in South Indian adults:
an urban-rural comparison. Int J Community Med
Public Health, 3(8), 2201-2210.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pongchaiyakul, C., Hongsprabhas, P., Pisprasert,
V., & Pongchaiyakul, C. (2006). Rural-urban
difference in lipid levels and prevalence of
dyslipidemia: a population-based study in Khon
Kaen province, Thailand. Journal-Medical
Association of Thailand, 89(11), 1835-1844.

Wei, Y., Qi, B., Xu, J., Zhou, G., Chen, S.,
Ouyang, P., & Liu, S. (2014). Age-and sex-related
difference in lipid profiles of patients hospitalized
with acute myocardial infarction in East
China. Journal of clinical lipidology, 8(6), 562-
567.

Perk, J., Backer, G. D., Gohlke, H., Graham, 1.,
Reiner, Z., & Verschuren, W. M. M. (2012).
Developed with the special contribution of the
European  Association  for  Cardiovascular
Prevention & Rehabilitation (EACPR). European
Guidelines on Cardiovascular Disease Prevention
in Clinical Practice (Version 2012). Int J Behav
Med, 19, 403-488.

Yusuf, S., Hawken, S., Ounpuu, S., Dans, T.,
Avezum, A., & Lanas, F. (2006). Effect of
potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the
INTERHEART study): case-control study. Orv
Hetil, 147, 675.

Heiss, G., Tamir, I. S. R. A. E. L., Davis, C. E.,
Tyroler, H. A., Rifkand, B. M., Schonfeld, G. U. S.
T. AV, .. & Frantz Jr, I. D. (1980). Lipoprotein-
cholesterol  distributions in  selected North
American populations: the lipid research clinics
program prevalence study. Circulation, 61(2), 302-
315.

Moulopoulos, S. D., Adamopoulos, P. N.,
Diamantopoulos, E. 1., Nanas, S. N., Anthopoulos,
L. N., & lliadi-Alexandro, M. A. R. I. A. (1987).
Coronary heart disease risk factors in a random
sample of Athenian adults: the Athens
Study. American journal of epidemiology, 126(5),
882-892.

The Lipid Research Clinics Program Epidemiology
Committee. (1979). Plasma lipid distributions in
selected North America populations: the Lipid
Research Clinics Program Prevalence
Study. Circulation, 60, 427-439.

Abbott, R. D., Garrison, R. J., Wilson, P. W,
Epstein, F. H., Castelli, W. P., Feinleib, M., &
LaRue, C. (1983). Joint distribution of lipoprotein
cholesterol classes. The Framingham
study. Arteriosclerosis: An Official Journal of the
American Heart Association, Inc., 3(3), 260-272.
Clark, D. A., Allen, M. F., & Wilson Jr, F. H.
(1967). Longitudinal study of serum lipids: 12-year
report. The  American Journal of Clinical
Nutrition, 20(7), 743-752.

Hershcopf, R. J., Elahi, D., Andres, R., Baldwin, H.
L., Raizes, G. S., Schocken, D. D., & Tobin, J. D.
(1982). Longitudinal changes in serum cholesterol
in man: an epidemiologic search for an

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

243



Sharique Ahmad et al; Saudi J Pathol Microbiol, Jun, 2022; 7(6): 240-244

20.

21.

22.

23.

24.

etiology. Journal of chronic diseases, 35(2), 101-
114,

Ferrara, A., Barrett-Connor, E., & Shan, J. (1997).
Total, LDL, and HDL cholesterol decrease with
age in older men and women: The Rancho
Bernardo Study 1984-1994. Circulation, 96(1), 37-
43,

Ettinger, W. H., Wahl, P. W., Kuller, L. H., Bush,
T. L., Tracy, R. P., Manolio, T. A,, ... & O'leary, D.
H. (1992). Lipoprotein lipids in older people.
Results from the Cardiovascular Health Study. The
CHS Collaborative Research
Group. Circulation, 86(3), 858-869.

Ericsson, S., Eriksson, M., Vitols, S., Einarsson,
K., Berglund, L., & Angelin, B. (1991). Influence
of age on the metabolism of plasma low density
lipoproteins in healthy males. The Journal of
clinical investigation, 87(2), 591-596.

Hollander, D., & Morgan, D. (1979). Increase in
cholesterol intestinal absorption with aging in the
rat. Experimental gerontology, 14(4), 201-204.
Marhoum, T. A., Abdrabo, A. A., & Lutfi, M. F.
(2013). Effects of age and gender on serum lipid
profile in over 55 years-old apparently healthy

25.

26.

27.

28.

Sudanese individuals. Asian Journal of Biomedical
and Pharmaceutical Sciences, 3(19), 10-14.
Frishman, W. H., Ooi, W. L., Derman, M. P., Eder,
H. A., Gidez, L. I., Ben-Zeev, D., ... & Aronson,
M. (1992). Serum lipids and lipoproteins in
advanced age intraindividual changes. Annals of
epidemiology, 2(1-2), 43-50.

Abbott, R. D., Garrison, R. J., Wilson, P. W,
Epstein, F. H., Castelli, W. P., Feinleib, M., &
LaRue, C. (1983). Joint distribution of lipoprotein
cholesterol classes. The Framingham
study. Arteriosclerosis: An Official Journal of the
American Heart Association, Inc., 3(3), 260-272.
Ettinger, W. H., Wahl, P. W., Kuller, L. H., Bush,
T. L., Tracy, R. P., Manolio, T. A,, ... & O'leary, D.
H. (1992). Lipoprotein lipids in older people.
Results from the Cardiovascular Health Study. The
CHS Collaborative Research
Group. Circulation, 86(3), 858-869.

Sabir, A. A, Isezuo, S. A., Ohwovoriole, A. E.,
Fasanmade, O. A., Abubakar, S. A., lwuala, S., &
Umar, M. T. (2013). Rural-urban difference in
plasma lipid levels and prevalence of dyslipidemia
in Hausa-Fulani of north-western Nigeria. Ethnicity
& disease, 23(3), 374-378.

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

244



