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Abstract- Background: Hypercholesterolemia is an important coronary risk factor. Few studies from western India have reported prevalence 1
of hypercholesterolemia, particularly in preventive health checkup program. Objective: To determine prevalence of dyslipidemia in apparently
healthy adults attending preventive health checkup program in rural Gujarat. Methods: From medical record database of the hospital, data of
1050 Individuals who were not known case of coronary artery disease and was undergoing preventive health checkup program were taken for
analysis. Health records and cholesterol levels were recorded and analyzed based on NCEP -ATP Il cut offs. Total cholesterol >200 mg/d|,
HDL-C <40 mg/dl, LDLC >130 mg % and TG >150 mg% were defined as abnormal as per NCEP-ATP Ill criteria. Results: The mean values
(+SD) of lipid abnormality in studied population were TC= 190+40 mg/dl, LDL= 108+32.6 mg/dl, HDL =49+14.6 mg/dl, TG 124+67.6 mg/dl.
Mean TC: HDL ratio was 3.96+0.97 and mean LDL: HDL ratio was 2.37+0.97. Overall, 57.7 % was found to be dyslipidemic with above crite-
ria, more so in males and in diabetics. Low HDLC was most common lipid abnormality in our population and male gender was found be single
most important risk factor for low HDLC among studied variables. Serum TG levels were found to be significantly affected by age and pres-
ence of hypertension. Conclusions: The high prevalence of dyslipidemia in studied population is alarming, particularly so in younger popula-
tion, even in rural areas and preventive measures should be taken early to reduce the burden of cardiovascular disease in the community.

Keywords- dyslipidemia, preventive health checkup, diabetes, hypothyroidism

Key Messages- dyslipidemia is now increasingly seen in general population and even younger population is not spared. There is strong need
to improve dietary habits of younger generation to prevent rising epidemic of Coronary artery disease in India. Low HDL-C was most common
lipid abnormality found in our study.
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Introduction
According to WHO estimates, of 56 million global deaths in 2012,

lence of CVD risk factors among non CVD population in health
screening subset.

68%, were due to noncommunicable diseases (NCD). Cardiovascu-
lar disease (CVD) was single most important cause accounting for
46% of total NCD death (31.2% of all deaths) worldwide [1]. In In-
dia, 24% of all deaths are due to CVD alone [2].

With growing urbanization and industrialization in Asia, there has
been concomitant rise in dyslipidemia and CVD [3,4]. The preva-
lence is rising not only in cities but there is also a slow progression
towards suburban and rural area [5,6].

Dyslipidemia is one of well-established independent major risk fac-
tors for cardiovascular disease and high cholesterol levels alone are
estimated to cause 56 percent of global ischemic heart disease [7].

Primary prevention is an important aspect of reducing prevalence of
disease in the community. Cardiovascular risk factor screening has
become part of many health screening programs in India. Though
many studies have looked into prevalence of dyslipidemia and other
risk factors in CVD population, few studies have looked at preva-

In this cross sectional study, we analyzed the lipid profile of individ-
uals who attended routine health checkup at our facility.

Material and Methods

Our study was a retrospective study on population, coming for rou-
tine health checkup at health screening program of Sri Krishna hos-
pital, a tertiary care teaching hospital located in Rural Gujarat. The
medical data of 1050 patients, not having known cardiovascular
disease, and attending health screening program was taken from
medical record department. The database included history of medi-
cal illness including CVD risk factors and laboratory results at the
time of screening.

Blood samples were collected from antecubital vein after an over-
night fast of at least 8 hrs. After clotting, blood was centrifuged to
get serum for analysis.

The Lipid profile was measured on COBAS Integra 400 plus Ana-
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lyzer. Serum HDL was measured by Homogeneous Enzymatic
Colorimetric method, TG by Colorimetric endpoint GPO-PAP and
total cholesterol by Colorimetric assay with endpoint CHOD-PQOD.
LDL-C level were derived by Friedwald’s formula [LDLC= TC-
(HDL+ TG/5)] [8].

Lipid profile results were categorized as per NCEP-ATP Il classifi-
cation [9]. Total cholesterol <200 mg/dl, LDL-C < 130 mg/dl, HDL-C
240 and TG < 150 mg/dl were considered desirable. Dyslipidemia
was defined as presence of one or more abnormal serum lipid val-
ues.

Plasma glucose was measured by Colorimetric Kinetic Hexokinase
method in in COBAS Integra 400 plus Analyzer. Persons with fast-
ing blood glucose >126 mg/dl or who were on medication for diabe-
tes were considered as having diabetes mellitus. Whole Blood
HbA1c was measured with Immunoturbidimetry method standard-
ized according to IFCC method in COBAS Integra 400 plus Analyz-
er.

Serum TSH was measured by Electro-Chemiluminescent Immuno-
metric Assay (Sandwich Principle) on COBAS e411 Analyzer.

Statistical Analysis

Student’s t-test was used to analyze quantitative variables and Chi-
square (X?) test for qualitative variables. Pearson correlation was
used for analyzing correlation of continuous variables. Logistic re-
gression was used to derive modulators of individual component of
lipid parameter. Statistics were carried out on statistical package
(SPSS version 17.0, SPSS Inc., Chicago, USA) A two sided p value
of <0.05 was considered statistically significant.

Results

Of 1050 study subjects, 33.2 % were younger than 45 years; 48.2%
were males. Mean age of participants were 49.42+11.21(range 19-
65 yrs.). There was no significant difference between mean age of
males and females (49.6+ 11.0 yrs. vs 49.2+11.41yrs, p=0.483).

Overall, as many as 26.5% of screened subjects were diabetic and
31.8% of screened subjects were hypertensive. 14.6% of subjects
were having both HTN & DM. 20.1 % cases had hypothyroidism.

The mean lipid profile of the study population were TC= 190+40
mg/dl, LDL= 108+32.6 mg/dl, HDL =49+14.6 mg/dl and TG
124+67.6 mg/dl. Mean TC: HDL ratio was 3.96+0.97 and mean
LDL: HDL ratio was 2.37+0.97. The mean values were compared
based on gender and presence of diabetes and the results are
shown [Table-1], [Table-2].

Individual components of lipid parameters were further sub-
categorized as per the NCEP-ATP Il guidelines definition. The
relative distribution of lipid abnormalities is shown as in [Fig-1]. The
distribution among males and females are shown in [Table-3].

Overall, 57.7% were found to be dyslipidemia on screening, taking
into consideration all 4 lipid parameters. The prevalence of individu-
al component of lipid abnormalities in males and females are shown
in [Fig-2].

The data was also analyzed for mixed vs isolated dyslipidemia
among 3 major lipid parameters and the results are shown in [Table
-4].

Relationship of lipid parameters with HTN, DM, hypothyroidism and
sex was determined with chi-square statistic. The odds of having
hypertriglyceridemia were 1.68 times higher in hypertensive, 1.71
times in diabetics, 0.69 times in hypothyroidism and 1.68 times in

males. The odds of having low HDL were 1.43 times in diabetics
and 4.9 times in males. The odds of having low HDL were not
greater in presence of HTN or hypothyroidism.

Table 1- Gender based differences in lipid parameters

Parameters Male (N=506) Female (N=544) P Value
TC(mg/dl) 180.3£40 185.3 £39.3 0.041*
LDL(mg/dl) 108.6 £34.3 107.5+30.9 0.591

HDL(mg/dl) 4396 +13.2 539+ 141 <0.001*
TG(mg/dI) 136.14 £ 71 118.26 £ 112 0.002*
LDL:HDL 2.66 +1.06 212+0.8 <0.001*
TC:HDL 434+1.35 3.61+1.06 0.001*
VLDL(mg/dI) 2748 +14.96 23.65 +22.47 0.001*

*Statistically significant

Table 2- comparison of lipid profile based on presence or absence
of diabetes mellitus

Non DM(N=772) DM(N=278) P value
TC (mg/d) 182.74 £ 37.2 183.4 +46.8 0.824
LDL(mg/dI) 109.16 + 0.85 105.01 + 36.8 0.094
HDL(mg/dl) 4974148 47451136 0.024*
VLDL(mg/dl) 2361+ 11.77 3073 +31.48 <0.001*
TG(mg/dl) 117.89 + 58.8 144.36 + 84.6 <<0.001*
TC:HDL 39112 41+1.44 0.026*
LDL:HDL 2.37 +0.94 238 +1.04 0.874

*Statistically significant

Table 3- Gender based distribution of cholesterol levels in popula-
tion as per NCEP-ATP Il Classification

FEETEEE R (Nhiasl&) (I;‘f:;:lf) (male: \‘/Isa Ifz;ales)
Desirable (<200) 7190%  65.80% 2= 5 681
TC Borderline high (200-239)  20.90%  27.20% df=2
High (2240) 740% % P=0.058
Optimal (100) 3850%  41.90%
Near Optimal (100-129) ~ 36.30%  35.30% ¥2=3.44
LDL Borderline high (130-159)  19.00%  17.60% df=4
High (160-189) 440%  4.50% P=0.487
Very High (= 190) 180%  0.70%
Normal (< 150) 68.90%  81.30%
- Borderline High (150-199) 15.00%  12.10% X2d=f3=1-303
High (200-499) 15.80%  6.10% P= <0001
Very High (= 500) 020%  0.60%
Low (< 40) 270%  1320%  yooq38.04
HDL Normal (40 - 59) 47% 57% df=2
High (= 60) 1010% 20.80%  F<000"
Normal (< 3.5) 80.40%  93.80% X2=42.04
LDL:HDL df=1
High (> 3.5) 18%  530% P<0.001"

*Statistically significant; X2=chi square statistic; df = degree of freedom

Pearson correlation was used to identify relationship between ob-
served lipid values with age and FBS. LDL positively correlated with
increasing age (Pearson r=0.062, p=0.044) though the correlation
was weak. TC, TG, VLDL positively correlated with FBS while rising
FBS was associated with lower HDL. Strongest correlation of FBS
was seen with TC (r=0.384, p<0.001) and TG (r=0.219, p <0.001).
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Logistic Regression analysis was used to develop a model for pre-
diction of dyslipidemia based on age, sex, presence or absence of
DM, HTN and hypothyroidism. The logistic regression model for
likelihood of hypertriglyceridemia was statistically significant {chi-
square X2(5) = 38.036, P < 0.001}. The model explained 5.7%
(Nagelkerlke R2) of the variance of hypertriglyceridemia and correct-
ly classified 75.6% of cases.

From the logistic regression model, the odds for having hypertriglyc-
eridemia were 1.9 times greater for males as compared to females,

0.001),after adjustment for other variables. Age, hypothyroidism,
DM and HTN did not add significantly to the model.

Table 4- Pattern of Dyslipidemia in study population

Female (544)  All (1050)
N (%) N (%)

Male (506)
N (%)

Parameters

Mixed Dyslipidemia
High TG, High LDLC, Low HDLC 29 (5.73%)
Combined Dyslipidemia

7(13%)  36(343%)

and 1.5 times greater for those having hypertension; after adjust-
ment for other variables. The odds of having hypertriglyceridemia
were not significantly associated with age, hypothyroidism and dia-
betes.

High TG & Low HDLC
High TG & High LDLC 20(573%)  32(588%)  61(5.8%)
High LDLC & Low HDLC 27(533%)  5(0.9%) 32(3%)

Isolated Single Parameter Dyslipidemia

67(13.24%)  18(33%)  85(8.1%)

LOgiStiC regreSSion Model for likelihood of low HDL was Statistica”y High TG 32(6.32%) 45(8.27 %) 77 (7.33 %)
significant (chi square 113.02, df = 5, P < 0.001). The model ex- High LDLC 40(790%) T9(145%) 119(113%)
plained 15.9% (Nagelkerlke R2) of the variations in HDL and cor- Low HDLC 93(1837%)  42(77%)  135(12.8%)
. . 0 . N N :
rectly identified .72.3A) of Iqw HDL cases. The odds of having low Total (Any Dyslipidemia) 317(629%) 228 (419%) 545 (51.9%)
HDL were 4.7 times more in males as compared to females (P <
75.3
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Fig. 2- Prevalence of individual components of abnormal lipid profile in the population (in %)
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Discussion

Hypertriglyceridemia, abnormally high LDL-C and low HDL-C are
well known risk factors for cardiovascular disease in all age groups.

Overall prevalence of dyslipidemia in our study was 57.7% which is
of great public health concern. The prevalence of dyslipidemia was
found to be 50.2 % in younger population less than 40 yrs. old that
is alarming.

HDL was found to be significantly higher; TG and VLDL significantly
lower in females as compared to males, thus driving LDL: HDL ratio
and TC: HDL ratio significantly low and favorable in females.

Similarly, out of observed lipid parameters, HDL was significantly
low and VLDL and TG was significantly higher in diabetics as com-
pared to nondiabetic, causing unfavorable lipid profile for diabetics
overall.

Apart from dyslipidemia, lifestyle diseases like diabetes and hyper-
tension were widely prevalent in studied population. Overall 43.7%
of population was suffering from either HTN or diabetes or both.
Though the prevalence was significantly higher in those more than
40 yrs. old (49.8% vs 41.9%; p<0.01), 41.9 % prevalence in young-
er population is of great concern to society and points at need of
preventive strategies to be targeted at any early age.. The preva-
lence among females was low as compared to males (50.5% vs
65.5%, p<0.001).

Our results are consistent with other studies from India. In study by
Prabhakaran [10] among men in large industry in northern India, the
prevalence of dyslipidemia was found to be 62%, which is near to
65% in our study. Though the WHO prevalence for dyslipidemia in
India of 27.1 % 2is lower as compared to our data, this is population
prevalence while ours is prevalence limited to health screening
subset. Our study differs from other 2 similar studies from India
where the prevalence in younger population was found to be as
high as 80% [11,12].

The most common lipid abnormality in our population was low
HDLC. This is similar to most other studies in immigrant Indians [13]
and from north India [5,14-18] where low HDLC is predominant lipid
abnormality along with high TG. In contrast most studies from south
India has shown high LDLC and TG as predominant lipid abnormali-
ty rather than low HDLC [19-22]. One published study from western
India [12]from metropolitan population has shown high LDLC as
most common lipid abnormality in hospital, and ours is first study of
its kind from the rural population of western India.

Conclusion

This study showed alarming prevalence of dyslipidemia among
health screening population along with high proportion of diabetics
and hypertensive, even in younger population. Diet and lifestyle
modifications, increased physical activity and therapeutic interven-
tions aimed at reducing dyslipidemia are need of the hour to reduce
growing menace of coronary artery disease in the community.

Limitations

As this was a retrospective study, we could not get the data of BMI.
No data on statin usage by individuals were available, neither were
dietary habits taken into account. However, the data presented here
represents the real world data irrespective of BMI or lipid lowering
therapy.
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