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Abstract
Introduction: Socioeconomic status, whether assessed by income, education, or occupation, is linked to a 
wide range of health problems, including low birthweight, cardiovascular disease, hypertension, arthritis, 
diabetes, and cancer.

Method: This wasa observational study. 62 patients were included in the study group of research study. The 
key outcome measures were BMI, Blood Glucose Fasting & Postmeal and total lipid profile.

Result: In our study we evaluated the lipid profile in relation to socio-economic status and found that low 
socioeconomic status(SES) affects the most, followed by middle SES and lastly the least affection is of 
higher SES.

Conclusion: Our data showed that higher income and higher education inversely affects lipid profile in 
diabetic patients.
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Introduction
Type II diabetes is a non communicable disease and 

a potent risk factor for cardiovascular disease (CVD). In 
fact, the main risk factor for an acute coronary event is 
dyslipidemia, as high serum levels of cholesterol are the 
main factor.1,2

Socioeconomic status has traditionally been defined 
by education, income, and occupation3.Socioeconomic 
status, whether assessed by income, education, or 
occupation, is linked to a wide range of health problems, 
including low birthweight, cardiovascular disease, 
hypertension, arthritis, diabetes, and cancer 4.

Epidemiologic studies already have shown that 
there is health inequality in the general population with 
differing SES; a low educational level or low income 

gives rise to higher incidence rates of various diseases 
and a higher risk of mortality5,6.

Dyslipidemia, as with other complex multifactorial 
diseases, emerges from the interaction of a genetic 
background with environmental and socio-economic 
factors. Despite the biological determinants, important 
epidemiological studies have shown that some social 
predictors, such as socio-economic stratum and 
education level, are also associated with changes in 
the lipid profile and thus influence the development 
of CVDs. In developed countries, cholesterol levels 
decrease with the progression to higher socio-economic 
or education levels, mainly in women.1,7.

Thus we aimed to investigate the association 
between blood levels of total cholesterol, high-density 
lipoprotein cholesterol (HDL-c), low-density lipoprotein 
cholesterol (LDL-c) very low density lipoprotein 
(VLDL) and triglycerides (TG) with the different socio-
economic and educational strata in the type 2 diabetic 
patients who are not on lipid-lowering medications.
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Method
This wasa observational study. 62 patients were 

included in the research study. The guidelines of the 
National Diabetes Data Group and the third set of the 
Adult Treatment Panel of the National Cholesterol 
Education Program (NCEP ATP III) was used to recruit 
patients with type 2 diabetes and dyslipidemia.

Inclusion Criteria:

1.	 Diagnosis of impaired glucose intolerance based on 
criteria adopted by the WHO in 1985, which was 
a fasting plasma glucose concentration of 140 mg/
dl or higher or a plasma glucose concentration of 
200 mg/dl or higher two hours after an oral glucose 
challenge.

2.	 15-70 yrs of age .

Exclusion Criteria:

1.	 History of Psychological problems likely to interfere 
with participation.

2.	 Chronic disease that would likely to limit the ability 
to continue with the study for 6 months

3.	 Thyroid or Liver disease

4.	 Physical disabilities deemed likely to interfere with 
participation in the study.

5.	 Patients who did not give consent to the study.

The patient underwent a clinical assessment, 
which included history (a questionnaire) and clinical 
examination. The variables of questionnaire were 
age, sex, marital status, personal history (occupation, 
education, socio-economic status) eating pattern, 
nutritional status, exercise history, smoking status and 
family history (including family history of diabetes)

Outcome Measures: Baseline anthropometric 
measurement like height and weight were taken at 

recruitment. Body Mass Index or BMI was calculated 
using the formula- weight in kg divided by height in 
meter square .

Blood Glucose was measured using a Glucometer 
namely BG03-Dr Morepen, Gluco one Blood Glucose 
monitoring system.

The fasting blood samples was analyzed for 
triglycerides (TG), total cholesterol (TC) and high-
density lipoprotein–cholesterol (HDL–C). Total 
cholesterol was estimated by Enzyme end point method. 
HDL cholesterol was assessed by enzyme direct method. 
Triglyceride by GPO-PAP method. LDL cholesterol and 
VLDL werel not separately estimated but calculated. 
LDL was calculated using the formula: LDL cholesterol 
= Total cholesterol – [HDL cholesterol + TG/5).

Socioeconomic status(SES) was divided into 3 
groups namely Low, Middle and High.

SES Low- Having yearly income less than Rs 
50,000 per year and education is pre-secondary.

SES Middle- Having yearly income between Rs 
1.5 lacs to Rs 2 lacs per year and education is higher-
secondary and above.

SES High- Having yearly income more than Rs 4 
lacs per year and education is post graduate and above.

The key outcome measures were BMI, Blood 
Glucose Fasting and total lipid profile.

Program Evaluation & Statistical Analysis: 
Statistical analysis was done using descriptive, 
inferential and corelation statistics.

The software used in the analysis were SPSS 17.0 
and Graph Pad 5.0 version and p<0.05 was considered 
as level of significance.

Observation:

Table 1: Distribution of patients according to demographic characteristics.

Demographic Characteristics Mean SD Range

Age (yrs) 55.52 14.92 16-82

Gender 48/15

Ht (meter) 1.66 0.10 1.50-1.80

Wt (Kg) 71.47 7.38 59-80
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Table 2: Distribution of patients in three groups according to socio-economic status

SES Income Education χ2-value

Low 48(77.41%) 45(72.58%)

0.29
p=0.86,NS

Middle 10(16.12%) 11(17.74%)

High 4(6.45%) 6(9.67%)

Total 62(100%) 62(100%)

Table 3: Parameters with their mean values.

Parameters Mean N Std. Deviation Std. Error Mean

BMI 26.33 63 3.26 0.41

FBS 227.76 63 42.460 5.35

TC 237.71 63 20.30 2.55

TG 155.17 63 12.37 1.55

HDL 43.71 63 8.03 1.01

LDL 150.71 63 21.98 2.76

VLDL 43.28 63 6.89 0.86

Table 4: Correlation of SES with lipid profile .

SES TC TG HDL LDL

Low 234±20.28 155.12±12.32 43.67±7.03 156±23.92

Middle 228±20.22 145.12±11.32 55.67±8.03 146±20.82

High 210±20.10 138.12±12.12 73.67±7.05 130±21.72

Table 5: Correlation between Low, middle & high SES and lipidprofile

SES Low TC TG HDL LDL

Correlation ‘r’ 0.023 0.774 0.767 0.989

p-value 0.857 NS 0.0001,S 0.0001,S 0.0001 S.

SES Middle

Correlation ‘r’ 0.028 0.654 0.868 0.889

p-value 0.857 NS 0.852,NS 0.0001,S 0.0001 S.

SES High

Correlation ‘r’ 0.019 0.574 0.016 0.989

p-value 0.857 NS 0.658,NS 0.845,NS 0.0001 S.

Result
Table 1 display anthropometric variables. Table 

2 shows the distribution of patients as per SES strata. 
Maximum patients were in the low SES group.

Table 3 finding shows that BMI, FBS, TC, TG, 
HDL, LDL, VLDL were on the higher side. HDL finding 
was low.

Table 4 finding shows that value of TC, TG, HDL & 
LDL was more for low SES as compared to other groups.

Table 5 depicts correlation of low SES with TG, 
HDL & LDL, corelation of middle SES with HDL & 
LDL and correlation of high SES with LDL value only.
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Discussion
In our study we evaluated the lipid profile in relation 

to socio-economic status and found that low SES affects 
the most, followed by middle SES and lastly the least 
affection is of higher SES. This indicates that higher 
income and higher education inversely affects lipid 
profile in diabetic patients.

Dyslipidemia is a complex disorder influenced 
by several factors related to genetic background and 
multiple environmental factors8. Dyslipidemia is 
associated with inadequate nutrition and low levels of 
physical activity, but also socio-economic disparities.
This relationship was explained by McCurley et al9. 
who showed that people of a higher socio-economic 
status have a reduced risk of dyslipidemia through the 
mediation action of psychosocial factors (e.g. anxiety, 
depression and social support).

Sun GZ et al in their study observed a significant 
positive association between socio-economic status and 
dyslipidemia, in which total cholesterol and LDL-c were 
increased in both men and women in the higher socio-
economic strata, even after controlling for confounders. 
Also, higher socio-economic status was associated 
with an increased prevalence of hypercholesterolemia, 
regardless of sex. Our data corroborates a previous report 
by Sun et al10 in which dyslipidemia was positively 
associated with socio-economic status in China. Also, 
dyslipidemia was more prevalent in individuals of 
higher socio-economic status in urban regions of India11.

A possible explanation for this positive association 
between dyslipidemia and socio-economic status lies in 
the fact that social improvement facilitates easy access 
to some attractive unhealthy behaviors (fast food-based 
diet, physical inactivity, and alcohol and tobacco use)12.

Luçandra R et al studied the associations between 
lipid profile and socio-economic status and they found 
difference between men and women. They observed 
that HDL-c and TG levels increased in women from the 
lower to the higher socio-economic strata, while in men 
they remained steady throughout the socio-economic 
categories. These sex differences in the association 
between socio-economic status and dyslipidemia, they 
say have been reported by other authors also.. Using data 
from the European Prospective Investigation of Cancer 
(EPIC) – Norfolk Study, Shohaimi et al.1 showed that 
the association between lipid levels and socio-economic 
indicators were more evident in women than in men. The 

authors showed that women in lower socio-economic 
strata had higher levels of LDL-c and TG. Corroborating 
the sex differences reported by Shohaimi et al1 study 
conducted in South Korea showed a prevalence of 
dyslipidemia of 46.8% in men and 31% in women.

Polychronopoulou A et al found in their study that 
young adults with higher education levels had higher 
levels of total cholesterol and TG than those with lower 
education levels13. In a rural region of China, a general 
inverse association was reported between education 
level and dyslipidemia10. Similar data were observed 
with Greek adolescents14. Also, evaluating the Greek 
participants of the EPIC Study, Benetou et al observed 
that total blood cholesterol was inversely related to 
education level in both men and women. Our results 
partially agree with Benetou et al.’s report, that the 
higher the education level, the lower the total cholesterol, 
HDL-c and TG .

Nam et al15 found different results when dyslipidemia 
was associated with socio-economic status or education 
level. In contrast with the socio-economic levels assessed 
by the score-based questionnaires, education levels per 
se were not associated with any of the blood lipids tested 
in fully adjusted regression model in men, but a higher 
education level was related to lower total cholesterol and 
LDL-c in women. These results were the opposite when 
socio-economic status was used.

Himanshu M Rana et al conducted a study in which 
the diabetic patients presented to a tertiary care hospital 
in Gujrat belonging to both genders and were from lower 
socioeconomic strata plus having limited education in 
their geriatric age group. They found that there is high 
proportion of obesity, diabetes and hypertension among 
them16.

.Timothy C et al in their large cohort study found 
that advanced education and increasing income were 
both inversely associated with incident diabetes . This 
relationship was largely explained by behavioral factors, 
particularly body mass index17.

Maty et al. found that study participants with <12 
years education had 50% excess risk of incident diabetes 
compared with those with more education (HR = 1.5; 
95%CI 1.11–2.04) 18.

House JS et al in their analysis revealed that the 
relationship between education and diabetes was most 
affected by behavioral factors. BMI explained the 
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majority of the SES- DM association explaining 32% of 
the education and 39% of the income effects respectively. 
Indeed, lower educational and financial resources are in 
part associated with more risky health behaviors, lower 
levels of social support and more adverse physical and 
environmental exposures 19.

Conclusion
Our data showed that higher income and higher 

education inversely affects lipid profile in type 2 diabetic 
patients. So stress should be given to improve education 
of masses at appropriate levels.This will help them in 
better coping from the disease. Efforts should also be 
made for increasing employment levels as a govt .policy.
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