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Abstract

Abnormal lipid profile is considered as an important
contributor to cardiovascular diseases among South
Asians. Sri Lanka is a multiethnic South Asian nation
and differences in ethnicity may influence the pattern

of lipid profile.

The aim of this paper is to analyse the lipid levels of
healthy adults of a predominantly Sri Lankan Tamil
population in the Northern Sri Lanka and compare it
with the lipid levels of different ethnic groups reported

in the literature.

It was a cross-sectional analysis of secondary data of 500
healthy adults who were the controls of a larger study
on the lipid profile of diabetic and non-diabetic patients.
Cut-off values for desirable lipid levels used in this study
were determined according to national and international
guidelines. Chi-squared test, independent t-test/ Mann—
Whitney U-test and one-way analysis of variance were
used to determine the statistical significance and a

p-value <0.05 was considered significant.

The majority (61.4%) were women and the mean age
was 54.8+12.6 years. Mean lipid levels were within
normal range except HDL cholesterol (HDL-C) in
women (46.6+ £10.6 mg/dL). Desirable lipid levels
were observed in majority of the participants (58%-
80%) except HDL-C among women (32%). Half of
the study population had a desirable total cholesterol:
HDL-C ratio (50.8%). Significant difference between

men and women was observed for HDL-C (p<0.05).
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The HDL-C levels and total cholesterol: HDL-C ratio
of Jaffna population were comparable to those of
South Asian populations. Further studies are needed to

determine the clinical implication of these observations.
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Introduction

Cardiovascular diseases (CVD) are the most common
non-communicable disease worldwide [1]. South Asians
seem to be more prone to develop CVD than Caucasians
or Chinese descendants [2, 3, 4, 5]. Dyslipidaemia is
considered as one of the important contributors to the
increased risk of CVD among South Asians [2, 6].
Lower high-density lipoprotein cholesterol (HDL-C)
and elevated triglyceride (TG) levels were observed
among South Asians [6, 7, 8]. A review on lipoprotein
abnormalities in South Asians reported that the lipid
profile of South Asians was characterized by low but
more atherogenic low-density lipoprotein cholesterol
(LDL-C), low and dysfunctional HDL-C, elevated TG,
and high lipoprotein (a) [9].

Being a South Asian nation Sri Lanka may also have a
similar abnormalities in lipid levels and risk of CVD.
In Sri Lanka, ischemic heart disease has been the
leading cause of death for more than a decade and is on
the rise [10]. Like other South Asians, dyslipidaemia
could have contributed to the increased risk of CVD

in Sri Lankans too. However, studies that specifically
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examined the pattern of lipid profiles of Sri Lankans
are limited. A few studies conducted in Sri Lanka
reported the pattern of lipid levels: Sri Lanka Diabetes
and Cardiovascular Study (SLDCS) conducted across
the country except in Northern and Eastern provinces
showed a high prevalence of dyslipidaemia (77.4%)
among Sri Lankans and low HDL-C (49.6%) was the
commonest type [11]; Tennakoon et al. compared the
risk of CVD between Sri Lankans in Oslo and Sinhalese
and Tamils in Kandy and the study concluded that
Kandy Sinhalese and Tamils had greater risk of CVD
mainly due to impaired lipid profile [12]; A study on
the prevalence of metabolic syndrome conducted in
Jaffna reported that almost 80% of the study population
had low HDL-C and TG was elevated in one-fourth of
the participants [13].

The present study was conducted in Jaffna district
which is located in the Northern Province of Sri Lanka.
Sri Lanka is a multiethnic country and the population
in the Northern Province is predominantly Sri Lankan
Tamils, one of the minor ethnic groups in Sri Lanka. As
ethnicity and culture influence the pattern of lipid profile
[14, 15], the lipid profile of Sri Lankan Tamils may differ
from that of other ethnic groups in Sri Lanka. Further,
the Northern Province was not included in the previous
studies conducted in Sri Lanka due to the inaccessibility
during the civil conflict. Analysing the lipid levels of
healthy individuals will help to understand the trend of
the lipid profile and the risk of CVD of a population.
This paper analyses the lipid levels of the Jaffna
population and compares findings of this study with
those of the other studies conducted in South Asians

and non-South Asian populations.
Methods

This was a cross-sectional analysis of secondary
data. We analysed the lipid levels of the control group
(healthy adults) of a larger study on lipid profiles of
diabetic and non-diabetic patients receiving treatment at

Teaching Hospital, Jaffna using secondary data. In this
Vol.36, No.1, June 2024

study, healthy adults were the individuals who had no
preexisting medical conditions and were not diagnosed
with any medical condition during the screening for
non-communicable diseases. Sample size of the groups
were calculated with the power 0f90% [16] using values
oflipid levels of Sri Lankans reported by Katulanda et al
[11] and recommended optimal lipid levels [17]. Lipid
levels of healthy adults who underwent basic health
screening for non-communicable diseases conducted
in Jaffna district in 2021 and 2022 were obtained
from the Regional Directorate of Health Services of
Jaffna district. Information on age, gender, and total
cholesterol (TC), LDL-C, TG and HDL-C levels were
extracted from the database. Data were extracted
consecutively until the required number of samples was
reached. Ethical approval was obtained from the Ethics
Review Committee of Teaching Hospital, Jaffna (Ref.
No.: S02/08/2021) and administrative approvals were
obtained from relevant authorities before commencing

the data collection.

Estimation of lipid levels was carried out in two
peripheral public hospitals in the Jaffna district using the
same type of automated chemistry analyzer (Mindray
BS-240). Enzymatic methods were used to determine
TC and TG, HDL-C was estimated by direct method and
LDL-C was estimated by calculation method.

Data analysis

Based on the national and international guidelines [17,
18, 19] desirable lipid levels were defined as follows;
TC<200mg/dL. LDL-C <130 mg/dL. TG <150 mg/dL.
HDL-C (men) 240 mg/dL , HDL-C (women) 250 mg/
dL, TC: HDL-C ratios (men) <4.5, TC: HDL-C ratios

(women) <4.0

Data were entered in Microsoft Excel (version 16.0)
and analysed. Descriptive statistics such as frequency,
percentage, mean, and standard deviation (SD) were
used to present the data. Interquartile method was used
to identify the outliers. Lipid levels of men and women,

different age groups and lipid levels with and without
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outliers were compared. For the analysis, age was
categorized as < 40 years, 40-59 years, and >60 years.
Independent t-test/ Mann—Whitney U-test and one-way
analysis of variance were used to compare the means
of two groups and more than two groups respectively.
Chi-square test was performed to compare proportions.
A p-value less than 0.05 was considered statistically

significant.
Results

Data from 500 healthy adults were analysed. The
mean age of the study population was 54.8+12.6 years,
ranging from 24 to 85 years. Fig. 1 shows the age
distribution of the study population. Among the 500
participants, 193 (38.6%) were men and 307 (61.4%)
were women. The Mean age of men was 57.6+12.8 years
and that of women was 53.1+12.1 years. The number of
participants in the age groups of <40 years, 40-59 years,
and >60 years were 62 (men=17; women=45), 250
(men=81; women=169) and 188 (men=95; women=93)

respectively.
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Fig. 1 Age distribution of the study population

Description of lipid levels

Distribution of lipid levels according to age groups
and sex are shown in Table 1. All the mean lipid levels
were within the normal range except HDL-C levels
in women which were lower than the recommended
value across all age groups. When comparing the mean
lipid levels of men and women, a significant difference
was observed for HDL-C (p=0.006). Differences in
mean lipid levels among different age groups were not
statistically significant.

The mean TC: HDL-C ratio of the total population,
men and women were 4.4+1.5, 4.5+£1.6 and 4.3+1.4
respectively. The difference in the mean TC: HDL-C

ratio between men and women was not significant.

Table 1: Lipid levels according to age groups and gender

Total Cholesterol LDL Cholesterol Triglyceride HDL Cholesterol
Mean £+ SD Mean + SD Mean £+ SD Mean = SD
Age mg/dl mg/dl mg/dl mg/dl

group

(years) Men | Women | Total Men | Women | Total Men | Women | Total Men | Women | Total
<40 196.6 | 175.3 181.1 1254 | 110.8 114.8 113.6 105.8 108.0 | 48.5 434 44.8
(n=62) +26.1 |+27.2 +28.5 | £26.2 |+£24.0 +25.5 | +432 |[+£522 +50.0 | +£10.1 |[+6.9 +8.2
40-59 188.8 192.4 191.2 121.1 122.1 121.8 135.3 119.3 1244 |40.7 46.4 44.6
(n=250) | +38.1 |+42.9 +41.4 | £33.9 |+£38.5 +37.1 | £79.0 |+£52.0 +62.5 | £12.5 |[+£104 +11.4
>60 180.4 | 196.8 189.0 111.6 123.1 117.0 117.4 125.7 122.0 |453 48.5 47.0
(n=188) |+439 |=+44.3 +44.8 | £39.9 |+41.3 +41.0 | £57.5 |+£57.7 +57.7 | £11.7 |+£12.0 +12.0
Total 1854 |191.2 189.0 | 116.8 120.8 119.2 1246 |119.3 121.3 | 43.7 46.6 45.5
(n=500) |+40.6 |+42.0 +41.5 |+36.8 |+£37.9 +37.5 | +£67.0 |+£54.2 +59.5 | +£12.2 |[=£10.6 +11.4

SD, standard deviation; LDL, low-density lipoprotein; HDL, high-density lipoprotein
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Outliers

Outliers are shown in Fig, 2. In TC, nine (1.8%) outliers
were identified: eight of them were above the upper limit
(>288.7 mg /dL) and one was below the lower limit
(<84.5 mg/dL). There were six outliers (1.2%) in the
LDL-C and all were above the upper limit (>210.5 mg/
dL). Seventeen (3.4%) outliers were identified in TG
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which were above the upper limit (>243.4 mg/dL). The

number of outliers in HDL-C was fifteen (3.0%) and all
were above the upper limit (>73.2 mg/dL). Mean values
of TC, LDL-C, TG, and HDL-C after removing the
outliers were 187.2+38.2 mg/dL, 117.7£34.9.mg/dL,
114.3+44.9 mg/dL and 44.5+£10.0 mg/dL respectively.
There were no significant differences when comparing
lipid levels with and without outliers.
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Fig. 2 Distribution of lipid levels among healthy adults

Pattern of lipid profile

Table 2 shows the proportion participants with desirable
and undesirable lipid levels. Majority of the participants
had desirable lipid levels except HDL-C in women.

When comparing men and women, significant difference
was observed for HDL-C (p<0.001). Proportion of
participant with desirable and undesirable TC: HDL-C
ratio was almost equal. Greater proportion of men had
desirable TC: HDL-C ratio compared to women (Table
2). However, this difference was not significant.

Discussion

The present study found that the Jaffna population had
a trend in HDL-C level similar to that of South Asian
populations reported in literature. Table 3 compares
lipid levels of different populations (values reported in

mmol/L were converted to mg/dL).

Vol.36, No.1, June 2024

We found that the mean HDL-C levels of the total
population (45.5 mg/dL) and men (43.7 mg/dL) of our

study were within an acceptable range. Although the
mean HDL-C level of women (46.6 mg/dL) was higher
than that of total population and men, it was below the

acceptable value for women.

When compared to other studies conducted among
Sri Lankans (Table 3), mean HDL-C of this study was
comparable to the values reported in SLDCS study
and Sri Lankans in Oslo and higher than the HDL-C
levels of Sinhalese and Tamils in Kandy [11, 12]. A

study conducted in three major cities in South Asia has
reported low HDL-C levels (41.7 mg/dL to 46.2 mg/dL)
in urban South Asians [24].
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Table 2 : Proportion of participants with desirable

and undesirable lipid levels

Frequency (percentage)
Total popula- Men Women
tion
Description (N=193) (N=307)
(N=500)
Total Cholesterol
Desirable 306 (61.2%) 122(63.2%) | 184(59.9%)
Undesirable 194 (38.8%) 71 (36.8%) 123 (40.1%)
LDL Cholesterol
Desirable 321 (64.4%) 124 (64.3%) | 213 (69.4%)
Undesirable 179 (35.8%) 69 (35.8%) 94 (30.6%)
Triglyceride
Desirable 386 (77.2%) 142 (73.6%) | 244 (79.5%)
Undesirable 114 (22.8%) 51 (26.4%) 63 (20.5%)
HDL Cholesterol
Desirable 292 (58.4%) 111 (57.5%) 97 (31.6%)
Undesirable 208 (31.6%) 82 (42.5%) 210 (68.4%)
Total Cholesterol:
HDL Cholesterol
ratio
Desirable 254 (50.8%) 107 (55.4%) | 147 (47.9%)
Undesirable 246 (49.2%) 86 (44.6%) 160 (52.1%)

Other studies have also reported a lower HDL-C level
among South Asians compared to non-South Asian
populations [8, 25, 26]. The mean HDL-C level of
the present study was similar to HDL-C levels of
South Asian populations and lower than non-South
populations [6, 11, 20-25].

In the present study mean LDL-C levels in both men
and women across all age groups were within the
desirable range whereas the SLDCS study (Table 3)
reported a borderline high LDL-C among Sri Lankans
[11]. A relatively lower LDL-C levels (102.2 mg/dL
to 113.3 mg/dL) were reported in urban South Asians
[24]. Several other studies also reported a slightly lower
LDL-C level in South Asians than many other ethnic
groups [7, 8, 25, 26]. Like most of the South Asians,
our study population also had arelatively lower LDL-C
level (119.2 mg/dL).

The mean TG level of the present study was within the
normal range. The SLDCS study also reported a similar

-8 -

finding whereas Sri Lankans in Oslo and Kandy (Table
3) had a higher TG levels[11, 12]. In our study, women
had a lower TG level than men which was observed in
the SLDCS study as well [11]. It is interesting to note
that the TG level of Jaffna population (121.3 mg/dL)
was lower than the TG levels (128.4 mg/dL to 161.4
mg/dL) of most of the South Asians [6, 12, 21, 23,
24]. Triglyceride levels (<100 mg/dL to 145.3 mg/dL)
among non-South Asian populations varied widely [6,
7,25,27].

In the present study both men and women had a desirable
mean TC levels whereas SLDCS study (Table 3)
reported a borderline high TC level [11]. Among South
Asian, TC levels varied from 162.0 mg/dL to 224.3 mg/
dL and a comparable variation in TC levels (138.8 mg/
dL to 224.3 mg/dL) was observed among non-South
Asian populations as well [6, 7, 11, 12, 20-27].

Total cholesterol: HDL-C ratio is considered as a useful
predictor of risk of CVD [19, 28-30]. In our study, both
men (4.4) and women (4.3) had a suboptimal mean TC:
HDL-Cratio. Similar findings were reported by SLDCS
study (men=4.5; women=4.4) and a study conducted
in India (men=4.5; women=4.2) [11, 31]. Manchester
study showed an undesirable TC: HDL-C ratio in South
Asian women (4.7) and both men (4.7) and women
(4.1) among non-South Asians [6]. A study compared
Caucasians and Indo-Asians in United Kingdom
reported undesirable TC: HDL-C ratio in Indo-Asian
women (4.5) and both Caucasians (4.6) and Indo-Asian
(4.9)men [22]. The UK-Biobank study reported a higher
TC: HDL-Cratio among South Asians (4.3) compared to
White Europeans (4.0) and Black Africans or Caribbean
(3.7) [25]. Like other South Asians, Jaffna population
also tend to have an undesirable TC: HDL-C ratio.
Most of the findings, including the present study are
suggestive of a female preponderance for undesirable
TC: HDL-C ratio in South Asians [6, 11, 22, 25, 31].
Although we use the same target lipid levels across all
ethnic groups, the prediction of risk of CVD based on
lipid levels may not be the same for all ethnic groups.
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Table 4 Lipid levels of different populations

Lipid level (mg/dL)
Study, year Country Population (n) Total LDL HDL
Triglyceride
Cholesterol Cholesterol Cholesterol
Healthy adults in
189.0+41.5 119.2+£37.5 121.3+59.5 45.5+11.4
) Jaffna (500)
Present study, 2023 Sri Lanka
Men (193) 185.4+40.6 116.8+£36.8 124.6+67.0 43.7£12.2
Women (307) 191.2+42.0 120.8+37.9 119.3+54.2 46.6x10.6
Dutch blood donors
de Grootetal., 2019 [20] Netherlands 195.3£37.9 111.8432.5 114.3* 57.6+15.5
(2547)
Adults (4451) 206.7+43.5 135.5+37.6 121.7+66.8 46.8+10.6
Katulanda et al., 2018 [11] Sri Lanka Men (1758) 202.1442.9 130.7+42.9 132.8+73.7 44.6%10
Women (2693) 209.7429.1 138.5+36.6 114.4+60.8 48.2+10.6
Healthy obese adults
Telles et al., 2018 [21] India 176.7+35.6 - 148.8+80.6 44.5+11.2
(1140)
Sri Lankans in Oslo'
(1145)
Men (685) 208.8 - 230.3 41.4
Women (460) 193.4 - 159.4 46.8
Sri Lanka .
Kandy Sinhalese (445)
Tennakoon et ai., [12]
Men (143) 212.7 - 221.4 37.1
Norway
Women (302) 212.7 - 168.3 41.0
Kandy Tamils (233)
Men (103) 201.1 - 221.4 352
Women (130) 208.8 - 194.86 37.51
Adults >30 years
South Asians (348)
Men (179) 199.9+3.9 - 140.0* 41.4+1.2
Women (169) 212.743.5 - 143,51 46.4+1.2
France et al., 2003 [6] UK
Non-South Asian
(3225)
Men (1633) 207.7+1.2 - 14531 47.6+0.0
‘Women (1592) 219.6+1.2 - 128.41 56.5+0.8
Caucasians (787) 224.3* - - 54.1*
Men (421) 220.4* - - 46.4*
Women (366) 224.3% - - 54.1*
Gama et al., 2002 [22] UK
Indo-Asians (223) 220.4* - - 50.3*
Men (129) 220.4%* - - 46.4*
Women (94) 208.8* - - 46.4*
Adults
USA Control? (46) 162.0£25.6 84.2425.4 139.9+65.5 47.4+12.9
Hoogeveen et al., 2001
CHD? (46) 193.6+47.3 110.7+40.1 186.0+101.3 42.3+8.8
[23] . .
India USA Asian
191.2435.3 117.8+£32.2 151.3+102.6 43.4+11.8
Indians (206)

CHD, coronary heart disease; LDL, low-density lipoprotein; HDL, high-density lipoprotein; MS, metabolic syndrome; UK, United
Kingdom; USA, United States of America

* Median, * Geometric mean, ' 99% were ethic Tamils

? Healthy individuals living in northern India , 3 Individuals with documented CHD living in northern India
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The REGARDS study concluded that low HDL-C levels
were associated with an increased risk of coronary
heart disease in Whites but not in Blacks [32]. The
Northern Manhattan Study reported that low HDL-C
and high TG/ HDL-C ratios were not associated with
the risk of myocardial infarction in Hispanics, but were
predictive in non-Hispanic Blacks and Whites [33].
The INTERHEART study reported that changes in
ApoAl levels were better determinants of risk of acute
myocardial infarction than changes in HDL-C levels
[34]. The above findings indicate the need for ethnic
and region-specific consideration in determining the
risk of CAD. Despite the extensive works on ethnic
differences in the pattern of lipid profiles over the past
decades, clinical significance of these differences is
yet to be established. Therefore, further extensive in-
depth studies are needed to determine the role of ethnic
variations in lipid profile and characteristics and their
association with CAD. We may need to redefine the
optimal lipid levels based on the ethnicity and region
in future.

There are limitations in our study that need to be
acknowledged. Firstly, the data were extracted from the
data source of a screening programme, therefore, the
study population may not be a representative sample of
the local population. However, as healthy adults were
identified using well-defined criteria, this study would
give an insight to the pattern of the lipid profile of the
local population. Secondly, the data we analysed was
from Sri Lankan Tamils, therefore cannot be generalised
to all Sri Lankans. Thirdly, since we used the data from
a data source that was not designed for this study, we
were not able to examine the likely contributors for
suboptimal lipid levels and outliers. Nevertheless, the
finding of this study would give an idea about the pattern
of lipid abnormalities of the local population and help
to plan future studies to investigate the link between the
lipid levels and the risk for CVD.

Conclusion

Findings of our study support the claim that South
Asians tend to have low HDL-C. Similar to other
South Asians, Jaffna population also had a relatively
low LDL-C levels than non-South Asians. However,
TC and TG levels were not consistent with those of
South Asians and Sri Lankans reported in the literature.
Since the pattern lipid profile is influenced by ethnicity
and culture, differences ethnicity and culture could

-30 -

have contributed to these differences. These findings
indicate the complex nature of prediction of the link
between lipid abnormalities and cardiovascular risk.
Further studies that investigate the association between
the lipid levels and the cardiovascular risk in the local
population are needed to understand the implications
of these observations. Since previous studies have
shown that not only the quantity but also the quality
particularly of LDL-C and HDL-C contribute to the risk
of cardiovascular disease, the characteristics of lipids
and their association with cardiovascular disease in the
local population also need to be examined.

Acknowledgement

This work was supported by Faculty Research Grant
of the Faculty of Medicine, University of Jaffna.
Authors acknowledge Keerthana Chandravathanan for
assistance in data entry.

Declarations

Competing Interest: None of the authors have any
competing interest.

Ethical approval: Ethical approval was obtained from
the Ethics Review Committee of Teaching Hospital,
Jaffna (Ref. No.: S02/08/2021). Approval from the
Regional Directorate of Health Services-Jaffna was
obtained to extract information from the database.

References

1. WHO CVD Risk Chart Working Group. World Health
Organization cardiovascular disease risk charts: revised
models to estimate risk in 21 global regions. Lancet Glob
Health. 2019; 7(10):e1332-e1345. doi: 10.1016/S2214-
109X(19)30318-3

2. Gupta M, Singh N, Verma S. South Asians and
cardiovascular risk: what clinicians should know?
Circulation. 2006; 113(25):¢924-9. doi: 10.1161/
CIRCULATIONAHA.105.583815

3.  Sniderman AD, Bhopal R, Prabhakaran D, Sarrafzadegan
N, Tchernof A. Why might South Asians be so susceptible
to central obesity and its atherogenic consequences? The

adipose tissue overflow hypothesis. Int J Epidemiol.
2007; 36(1):220-5. doi: 10.1093/ije/dy1245

4. Ruuth M, Janssen LGM, Aikis L, Tigistu-Sahle F,
Nahon KJ, Ritvos O, Ruhanen H, Kikeld R, Boon MR,
O6rni K, Rensen PCN. LDL aggregation susceptibility

Jaffna Medical Journal



10.

11.

12.

is higher in healthy South Asian compared with white
Caucasian men. J Clin Lipidol. 2019; 13(6):910-919.e2.
doi: 10.1016/j.jac1.2019.09.011

Volgman AS, Palaniappan LS, Aggarwal NT, Gupta M,
Khandelwal A, Krishnan AV, Lichtman JH, Mehta LS,
Patel HN, Shah KS, Shah SH, Watson KE; American
Heart Association Council on Epidemiology and
Prevention; Cardiovascular Disease and Stroke
in Women and Special Populations Committee of
the Council on Clinical Cardiology; Council on
Cardiovascular and Stroke Nursing; Council on Quality
of Care and Outcomes Research; and Stroke Council.
Atherosclerotic Cardiovascular Disease in South Asians
in the United States: Epidemiology, Risk Factors, and
Treatments: A Scientific Statement From the American
Heart Association. Circulation. 2018; 138(1):e1-e34.
doi: 10.1161/CIR.0000000000000580

France MW, Kwok S, McElduff P, Seneviratne CJ. Ethnic
trends in lipid tests in general practice. QJM. 2003;
96(12):919-23. doi: 10.1093/qjmed/hcgl 54

Frank AT, Zhao B, Jose PO, Azar KM, Fortmann
SP, Palaniappan LP. Racial/ethnic differences in
dyslipidemia patterns. Circulation. 2014; 129(5):570-9.
doi: 10.1161/CIRCULATIONAHA.113.005757

Singh K, Thanassoulis G, Dufresne L, Nguyen A, Gupta
R, Narayan KV, Tandon N, Sniderman A, Prabhakaran
D. A Comparison of Lipids and apoB in Asian Indians
and Americans. Glob Heart. 2021; 16(1):7. doi: 10.5334/
¢h.882

Makshood M, Post WS, Kanaya AM. Lipids in
South Asians: Epidemiology and Management. Curr
Cardiovasc Risk Rep. 2019;13(8):24. doi: 10.1007/
s12170-019-0618-9

Annual Health Statistics 2019, Sri Lanka. Medical
Statistics Unit, Ministry of Health. Colombo.2019 http://
www.health.gov.lk/moh_final/english/public/elfinder/
files/publications/ AHB/AHS%202019.pdf

Katulanda P, Dissanayake HA, De Silva SDN,
Katulanda GW, Liyanage IK, Constantine GR, Sheriff
R, Matthews DR. Prevalence, patterns, and associations
of dyslipidemia among Sri Lankan adults-Sri Lanka
Diabetes and Cardiovascular Study in 2005-2006.
J Clin Lipidol. 2018;12(2):447-454. doi: 10.1016/j.
jacl.2018.01.006

Tennakoon SU, Kumar BN, Selmer R, Mikram MJ,

Meyer HE. Differences in predicted cardiovascular risk

Vol.36, No.1, June 2024

13.

14.

15.

16.

17.

18.

19.

20.

21.

in Sinhalese and Tamils in Sri Lanka compared with Sri
Lankans in Norway. Asia Pac J Public Health. 2013;
25(6):452-62. doi: 10.1177/1010539511423958

Amarasinghe S, Balakumar S, Arasaratnam V. Prevalence
and factors associated with metabolic syndrome among
Tamils aged over 18 years in Jaffna district, Sri Lanka.
J Diabetes Metab Disord. 2015;14:61. doi: 10.1186/
$40200-015-0190-x

Zhang L, Qiao Q, Tuomilehto J, Janus ED, Lam TH,
Ramachandran A, Mohan V, Stehouwer CD, Dong Y,
Nakagami T, Onat A, Séderberg S; DECODE/DECODA
Study Group. Distinct ethnic differences in lipid profiles
across glucose categories. J Clin Endocrinol Metab.
2010;95(4):1793-801. doi: 10.1210/j¢c.2009-2348

Yoo J, Miyamoto Y, Rigotti A, Ryff CD. Linking
Positive Affect to Blood Lipids: A Cultural
Perspective. Psychol Sci. 2017;28(10):1468-1477. doi:
10.1177/0956797617713309

Browner WS, Newman TB, Hulley SB. Estimating
Sample Size and Power: Applications and Examples.
In: Hulley SB, Cummings SR, Browner WS, Grady
DG, Newman TB. Designing Clinical Research. 4" ed.
Philadelphia: Lippincott Williams & Wilkins; 2013:55-
83

Weekly Epidemiological Report. Vol. 40 No. 33.
Epidemiology Unit, Ministry of Health. Colombo.
2013. https://www.epid.gov.lk/storage/post/pdfs/

vol 40 _no_33_english.pdf

Birtcher KK, Ballantyne CM. Cardiology patient page.
Measurement of cholesterol: a patient perspective.
Circulation. 2004 14; 110(11):e296-7. doi: 10.1161/01.
CIR.0000141564.89465.4E

Millan J, Pinté X, Mufioz A, Zuafiiga M, Rubiés-Prat
J, Pallardo LF, Masana L, Mangas A, Hernandez-
Mijares A, Gonzalez-Santos P, Ascaso JF, Pedro-Botet
J. Lipoprotein ratios: Physiological significance and
clinical usefulness in cardiovascular prevention. Vasc
Health Risk Manag. 2009; 5:757-65.

de Groot R, Hoenink JC, Mackenbach JD, den Braver
NR, Pinho MGM, Brassinga D, Prinsze FJ, Timmer TC,
de Kort WLAM, Brug J, van den Hurk K, Lakerveld J.
The association between population density and blood
lipid levels in Dutch blood donors. Int J Health Geogr.
2019; 18(1):3. doi: 10.1186/s12942-019-0167-y

Telles S, Pal S, Sharma SK, Singh A, Kala N, Balkrishna

-31 -



22.

23.

24,

25.

26.

27.

28.

A. The association between the lipid profile and fasting
blood glucose with weight related outcomes in healthy
obese adults. BMC Res Notes. 2018; 11(1):383. doi:
10.1186/513104-018-3485-4

Gama R, Elfatih AB, Anderson NR. Ethnic differences
intotal and HDL cholesterol concentrations: Caucasians
compared with predominantly Punjabi Sikh Indo-
Asians. Ann Clin Biochem. 2002;39(Pt 6):609-11. doi:
10.1177/000456320203900612

Hoogeveen RC, Gambhir JK, Gambhir DS, Kimball
KT, Ghazzaly K, Gaubatz JW, Vaduganathan M, Rao
RS, Koschinsky M, Morrisett JD. Evaluation of Lp[a]
and other independent risk factors for CHD in Asian
Indians and their USA counterparts. J Lipid Res.
2001;42(4):631-8

Fatmi Z, Kondal D, Shivashankar R, Igbal R, Khan
AA, Mohan D, Pradeepa R, Gupta R, Ali MK, Ajay
VS, Mohan V, Kadir MM, Narayan KMV, Prabhakaran
D, Tandon N. Prevalence of dyslipidaemia and factors
associated with dyslipidaemia among South Asian
adults: The Center for Cardiometabolic Risk Reduction
in South Asia Cohort Study. Natl Med J India. 2020;
33(3):137-145. doi: 10.4103/0970-258X.314005

Razieh C, Zaccardi F, Miksza J, Davies MJ, Hansell
AL, Khunti K, Yates T. Differences in the risk of
cardiovascular disease across ethnic groups: UK Biobank
observational study. Nutr Metab Cardiovasc Dis. 2022;
32(11):2594-2602. doi: 10.1016/j.numecd.2022.08.002

Gijsberts CM, den Ruijter HM, Asselbergs FW, Chan
MY, de Kleijn DP, Hoefer IE. Biomarkers of Coronary
Artery Disease Differ Between Asians and Caucasians
inthe General Population. Glob Heart. 2015; 10(4):301-
311.ell.doi: 10.1016/j.gheart.2014.11.004

Ge P, Dong C, Ren X, Weiderpass E, Zhang C, Fan H,
Zhang J, Zhang Y, Xi J. The High Prevalence of Low
HDL-Cholesterol Levels and Dyslipidemia in Rural
Populations in Northwestern China. PLoS One. 2015;
10(12):e0144104. doi: 10.1371/journal.pone.0144104

Lemieux I, Lamarche B, Couillard C, Pascot A,

-32-

29.

30.

31.

32.

33.

34.

Cantin B, Bergeron J, Dagenais GR, Després JP. Total
cholesterol/HDL cholesterol ratio vs LDL cholesterol/
HDL cholesterol ratio as indices of ischemic heart
disease risk in men: the Quebec Cardiovascular Study.
Arch Intern Med. 2001; 161(22):2685-92. doi: 10.1001/
archinte.161.22.2685

Genest J, Frohlich J, Fodor G, McPherson R;
Working Group on Hypercholesterolemia and Other
Dyslipidemias. Recommendations for the management
of dyslipidemia and the prevention of cardiovascular
disease: summary of the 2003 update. CMAJ. 2003;
169(9):921-4

Nam BH, Kannel WB, D’Agostino RB. Search for
an optimal atherogenic lipid risk profile: from the
Framingham Study. Am J Cardiol. 2006; 97(3):372-5.
doi: 10.1016/j.amjcard.2005.08.055

Gupta R, Sharma M, Goyal NK, Bansal P, Lodha S,
Sharma KK. Gender differences in 7 years trends in
cholesterol lipoproteins and lipids in India: Insights from
a hospital database. Indian J Endocrinol Metab. 2016;
20(2):211-8. doi: 10.4103/2230-8210.176362

Zakai NA, Minnier J, Safford MM, Koh I, Irvin MR,
Fazio S, Cushman M, Howard VJ, Pamir N. Race-
Dependent Association of High-Density Lipoprotein
Cholesterol Levels With Incident Coronary Artery
Disease. J] Am Coll Cardiol. 2022; 80(22):2104-2115.
doi: 10.1016/j.jacc.2022.09.027

Willey JZ, Rodriguez CJ, Carlino RF, Moon YP, Paik
MC, Boden-AlbalaB, Sacco RL, DiTullio MR, Homma
S, Elkind MS. Race-ethnic differences in the association
between lipid profile components and risk of myocardial
infarction: The Northern Manhattan Study. Am Heart J.
2011; 161(5):886-92. doi: 10.1016/j.ahj.2011.01.018

Karthikeyan G, Teo KK, Islam S, McQueen MJ, Pais P,
Wang X, Sato H, Lang CC, Sitthi-Amorn C, Pandey MR,
Kazmi K, Sanderson JE, Yusuf S. Lipid profile, plasma
apolipoproteins, and risk of a first myocardial infarction
among Asians: an analysis from the INTERHEART
Study. J Am Coll Cardiol. 2009; 53(3):244-53. doi:
10.1016/j.jacc.2008.09.041.

Jaffna Medical Journal





