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Abstract  

Background: Hypercholesterolemia is an abnormality of lipids. It is a crucial modifiable risk factor for cardiovascular diseases. There 

is a paucity of community-based studies on hypercholesterolemia in the adult population in India. Given this context, the study aims 

to assess the prevalence and spectrum of hypercholesterolemia, along with its associated factors, among adult residents of urban 

areas in Prayagraj district, Uttar Pradesh, India. 

Methods: This community-based cross-sectional study was done on 536 urban adult subjects (30 to 59 years) of Prayagraj, India, 

selected by multistage sampling procedure. The predesigned and pretested interview schedule was used to obtain socio-demographic 

information about subjects. Nutritional parameters and serum cholesterol were assessed using the standard procedure. Statistical 

analysis was done using the Statistical Package for Social Sciences. The chi-square test and logistic regression analysis were done for 

association and inferential purposes, respectively. 

Results: The prevalence of Hypercholesterolemia was 24.4%. This was significantly (p < 0.05) higher in subjects aged 50-59 years, 

family size 2-4, and having higher body mass index, waist circumference, and visceral fat%. Age emerged as a significant predictor 

of hypercholesterolemia. 

Conclusions: One out of 4 urban subjects had hypercholesterolemia. This study emphasizes the need for age-specific screening 

and preventive and promotive services to reduce hypercholesterolemia. 
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I N T R O D U C T I O N  

 

The world is witnessing an increasing burden of non-

communicable diseases. Changing social and cultural 

contexts and individual lifestyles have contributed to the 

surge of these diseases. Globally, non-communicable 

diseases in general and cardiovascular diseases (CVDs) in 

particular are the leading causes of mortality. Higher 

death rates due to CVDs have been reported among low- 

and middle-income countries.1,2 Across the world, India 

has one of the highest burdens of cardiovascular 

diseases. Hypercholesterolemia is one of the most 

potential risk factors for cardiovascular diseases. The 

abnormal increase in the total cholesterol level enhances 

the likelihood of dying of a person from heart disease. 

Hypercholesterolemia is of two types: primary and 

secondary. Primary hypercholesterolemia is the result of 

a genetic mutation in the low-density lipoprotein (LDL) 

receptor gene, accounting for 85% of all familial causes.2–4 

The secondary or acquired form of hypercholesterolemia 

can be attributed to an excessive intake of dietary 

cholesterol, smoking, hormonal imbalance, and diabetes 

mellitus.1,5 

Based on the report Global Epidemiology of Dyslipidemia, 1 

in 3 adults have a high cholesterol level, which accounts 

for 56% of ischemic diseases and 18% of stroke cases in 

both genders worldwide.2 The American Heart Association 

(2018) has reported that 11.9% of the adult population 

(aged ≥20 years) have high levels of total serum 

cholesterol.6,7 Recent evidence supports an increasing 

trend of hypercholesterolemia in low-income and lower-

middle-income countries, including India.5,8 The overall 

prevalence of high total cholesterol in India varies from 

13.8% to 48.2%.5 

 

In India, very few studies have been conducted on the 

epidemiology of cholesterol and other lipid profiles on 

large samples in the past two decades. Moreover, these 

studies were conducted among industry workers,9 

migrants,10 or women.11 Multisite Indian Council of 

Medical Research Integrated Disease Surveillance 

Project12 and India Heart Watch13 studies have also 

reported the prevalence of hypercholesterolemia. 

However, the primary focus of these studies was non-

communicable diseases; none of these studies have 

provided exclusive reports on hypercholesterolemia and 

its associated factors. As per the literature search, no 

study has been conducted in an urban setting in eastern 

Uttar Pradesh, India. A study conducted in the rural 

setting of this region reported 7 out of 20 subjects having 

elevated blood triglycerides.14 
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Despite the guidelines provided by the National Cholesterol 

Education Program (NCEP) for the early detection, 

evaluation, and treatment of high blood cholesterol levels 

in the adult population, a considerable number of adults 

have a high serum lipid concentration (desirable blood 

cholesterol is <200 mg/dL, borderline high blood cholesterol 

is 200–239 mg/dL, and high blood cholesterol is ≥240 

mg/dL).15,16 A study conducted among urban Asian Indians 

indicated a substantial gap in awareness, treatment, and 

control for hypercholesterolemia in India.5 There is a paucity 

of community-based studies on hypercholesterolemia 

among the adult population of India. With this background, 

the present study was conducted with the aim of assessing 

the prevalence and spectrum of hypercholesterolemia 

along with its associated factors among adult (aged 30–59 

years) residents of the urban areas of the Prayagraj 

district (Uttar Pradesh, India). 

 

M E T H O D S  

 

Before the commencement of the study, ethical approval 

was obtained from the Institutional Ethics Review Board 

(IERB), University of Allahabad, Prayagraj (vide letter no 

IERB ID: FAM-D-21-001 dated March 17, 2021). The 

subjects were briefed about the study and were informed 

that their participation was voluntary in the study. 

Informed written consent was obtained from the subjects 

regarding their participation in the study and the use of 

data for research and educational purposes. The 

procedures used followed the guidelines laid down in the 

Declaration of Helsinki. 

 

A cross-sectional study design was adopted for this study, 

which was undertaken in the urban areas of Prayagraj. The 

estimated population of urban Prayagraj in 2024 is 13.5 

Lacs.17 This district has a total of 8 subdistricts and 80 

census-enumerated wards. The reference population for 

this study was urban adults aged 30–59 years who were 

residing in Prayagraj. 

 

A pilot study was conducted in a similar age group (30–59 

years) from a non-study area, from which the prevalence 

of hypercholesterolemia (30%) was obtained. Taking the 

prevalence of hypercholesterolemia as 30%, permissible 

level of error as 5%, design effect as 1.5, and nonresponse 

rate as 10%, the sample size of 538 was selected. 

However, the study was conducted on 536 subjects due to 

nonresponse from 2 subjects. A multistage sampling 

procedure was adopted for the selection of subjects. 

Zone, census enumeration wards, households, and family 

were the variables for selecting the subjects. The following 

steps were taken when selecting the study subjects. First out 

of five zones of urban Prayagraj, two were selected 

randomly. From each zone, one census-enumerated ward 

was selected randomly. Second, in these two wards, 

households were selected according to the probability 

proportion to size by adopting a systematic random 

sampling technique. Third, one family from the selected 

households was randomly selected using the lottery 

method. Fourth, one study subject aged 30–39 years was 

randomly identified from a selected family using the 

lottery method. Of the selected subjects (aged 30–39 

years), those consenting to the study were considered to 

be study subjects, and those with terminal illnesses or 

serious mental abnormalities were excluded. 

 

Information about the subjects' sociodemographic 

characteristics and dietary habits were obtained by 

interviewing subjects (30–59 years) by the researcher 

using a predesigned and pretested interview schedule. 

The predesigned interview schedule was field-tested in a 

non-study area for consistency, duplication, and 

redundancy. Sub-sections of the interview schedule were 

sociodemographic variables (e.g., age, gender, marital 

status, religion, caste, education, occupation, type of 

family, size of family, and socioeconomic status), 

information regarding nutritional parameters (e.g., height, 

weight, waist circumference, body fat%, visceral fat%, food 

habit, and fast-food consumption), and the cholesterol 

level of the subjects. 

 

The educational status of the subjects was classified as 

illiterate (those who cannot read and write), just literate 

(those who can both read and write in any language), 

primary (5th standard), secondary (8th standard), high 

school (10th standard), and intermediate (12th standard) 

levels. Graduation and above were considered tertiary 

education. 

 

The subjects were classified based on their family type 

(joint or nuclear). A joint family typically consists of more 

than one married couple and their children who live 

together in the same household. All the men in such 

families are related by blood, and the women of the 

household are their wives, unmarried girls, and widows. 

All the properties are held in common. A nuclear family 

consists of a married couple and their children who are 

dependent on the couple.18 

 

Kuppuswamy's Socioeconomic Status scale was used to 

categorize the socioeconomic status of the subjects. This 

score-based scale is widely used in India for the 

categorization of the socioeconomic status of subjects 

living in urban areas. Information on the education of the 

head of the family, the occupation of the head of the 

family, and the total monthly family income with their 

score were recorded to classify the subject’s 

socioeconomic status as upper (26–29), upper-middle 

(16–25), lower-middle (11–15), upper lower (5–10), and 

lower (<5).19 

 

The Omron HBF-224 Body Composition Monitor Machine 

(noninvasive) was used for recording the weight, visceral 

fat%, and body fat% of the subjects. The height of the 

subjects was recorded using a stadiometer, whereas 

flexible, nonstretchable tape was used to measure the 
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waist circumference of the subjects following standard 

techniques. All anthropometric assessments were 

performed by the researcher. 

 

The nutritional status of the subjects was assessed in 

terms of the body mass index (BMI). Based on the ratio of 

weight (kg) and square of height (m2), the subjects were 

classified as underweight (<18.5 kg/m2), normal (18.5–24.9 

kg/m2), overweight (25.0–29.9 kg/m2), and obese (>30.0 

kg/m2) as per the World Health Organization (WHO) 

criteria.20 The waist circumference of the subjects was 

assessed, and the subjects were classified as normal 

(men: <90 cm, women: <80 cm) and at risk (men: ≥90 cm, 

women: ≥80 cm) using the WHO classification.20 The body 

fat percentage was calculated by determining how much 

of a subject’s weight is fat. Body fat% was classified as low 

(men 5.0–9.9%, women 5.0–19.9%), normal (men: 10.0–

19.9% and women: 20.0–29.9%), high (men: 20.0–24.9% 

and women: 30.0–34.9%), and very high (men: >25.0% and 

women: >35%). Visceral fat is also known as organ fat or 

intraabdominal fat. It is located inside the abdominal 

cavity, packed between the organs such as around the 

stomach, liver, intestines, and kidneys. Visceral fat% was 

classified as normal (1–9), high (10–14), and very high (15–

30.0).21,22 

 

For the estimation of the total serum cholesterol level, a 

venous blood sample (5 ml) was collected. Blood 

collection of the subjects was performed in the morning 

on an empty stomach (8–12 hours of fasting) by a trained 

technician following an aseptic procedure. The blood 

sample was collected in plain tubes containing sodium 

fluoride and ammonium oxalate and promptly processed 

within 1 h of collection at the Private National Accreditation 

Board for Testing and Calibration Laboratories (NABL) 

accredited laboratory. Blood samples were centrifuged to 

obtain serum. The standard spectrophotometry-

esterase/CO/peroxidase enzymatic method was employed 

to ascertain hypercholesterolemia among the subjects.23 

 

Hypercholesterolemia and its spectrum were decided by 

setting the cut-off level of total cholesterol for the adult 

population as proposed by the NCEP (2001). Based on the 

cholesterol level, a subject was considered to have 

hypercholesterolemia when the cholesterol level was 

≥200 mg/dL; the subjects were categorized as normal 

(<200 mg/dL), borderline (200–239 mg/dL), or high risk 

(≥240 mg/dL).16 

 

For data analysis, the Statistical Package for Social 

Sciences (SPSS 21st version) was used. To determine the 

associations of hypercholesterolemia with 

sociodemographic (e.g., age, gender, marital status, caste, 

religion, education, occupation, family type, family size, 

and socioeconomic status) and nutritional parameters 

(e.g., BMI, waist circumference, body fat%, visceral fat%, 

food habit, and fast food consumption), chi-square test 

was applied, and p < 0.05 was considered to indicate 

statistical significance. All significant variables (age, family 

size, BMI, waist circumference, and visceral fat%) were 

included in the logistic regression analysis. Adjusted odds 

ratios (AORs) and 95% confidence interval (CI) were 

computed to pinpoint the predictors of 

hypercholesterolemia. 

 

R E S U L T S  

 

In this study, subjects aged 30–59 years were selected 

using a multistage procedure from the urban Prayagraj 

area based on their meeting the inclusion and exclusion 

criteria. Descriptive data collected pertained to 

sociodemographic and socioeconomic variables. Of the 

536 subjects, 55.2% were male, 89.0% were married, 

97.4% followed the Hindu religion, and 56.3% were from 

the other caste categories, whereas 33.2% and 46.5% of 

subjects had completed graduation and post-graduation 

and above, respectively. Nearly 60% of subjects were 

involved in service. In accordance with the Kuppuswamy 

Socioeconomic Status in 14.6%, 68.5%, and 17.0% 

subjects, the Socioeconomic status was upper, upper-

middle, and lower-middle to lower, respectively. In this 

study, the primary outcome variable was the prevalence 

of hypercholesterolemia in urban adults (30–59 years) 

residing in Prayagraj, India. Its spectrum, associates, and 

predictors were the key findings of the study. 

 

The prevalence of hypercholesterolemia in the study 

subjects was 24.4%; in the cases of 20% and 4.4%, the 

subjects’ cholesterol levels were borderline (200–239 

mg/dL) and high-risk (≥240 mg/dL) categories, 

respectively. Among all sociodemographic variables (e.g., 

age, gender, education, religion, marital status, caste, 

occupation, family type, family size, and socioeconomic 

status), age and family size were significantly associated 

with hypercholesterolemia. As much as 14%, 29.1%, and 

33.5% of subjects aged 30–39, 40–49, and 50–59 years 

had hypercholesterolemia, respectively. Out of 344 

subjects with a family size of 2–4, 27.6% had 

hypercholesterolemia; the corresponding value for 

subjects with a family size of ≥5 was 18.8%. Gender, 

marital status, religion, caste, education, occupation, type 

of family, and socioeconomic status of the subjects were 

not significantly associated with hypercholesterolemia 

(Table 1). 

 

The association of hypercholesterolemia in the study 

subjects with their nutritional parameters is given in Table 

1. BMI, waist circumference, and visceral fat were 

significantly associated with hypercholesterolemia. The 

association of body fat and food habits with 

hypercholesterolemia was not significant. As much as 

8.3%, 19.5%, and 28.1% of the underweight, normal 

weight, and overweight and obese subjects had 

hypercholesterolemia, respectively. 
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TABLE 1. Independent variables associated with hypercholesterolemia 
 

Variables 
Overall  

(N = 536) 

Normal (N = 405) Hypercholesterolemic (N = 131) 
p 

N (%) N (%) 

Age     

   30–39 214 184 (86) 30 (14.0) 

<0.001    40–49 158 112 (70.9) 46 (29.1) 

   50–59 164 109 (66.5) 55 (33.5) 

Sex     

   Male 296 220 (74.3) 76 (25.7) 
>0.05 

   Female 240 185 (77.1) 55 (22.9) 

Marital status     

   Unmarried 38 31 (81.6) 7 (18.4) 

>0.05    Married 477 359 (75.3) 118 (24.7) 

   Without Spouse 21 15 (71.4) 6 (28.6) 

Religion     

   Hindu 522 395 (75.7) 127 (24.3) 
>0.05 

   Muslim + Christian 14 10 (71.4) 4 (28.6) 

Caste     

   SC/ST 83 64 (77.1) 19 (22.9) 

>0.05    OBC 151 120 (79.5) 31 (20.5) 

   Other 302 221 (73.2) 81 (26.8) 

Education     

   Illiterate + Just literate + Primary + 

   Secondary 
48 42 (87.5) 6 (12.5) 

>0.05    High school + Intermediate 61 46 (75.4) 15 (25.6) 

   Graduation 178 135 (75.8) 43 (24.2) 

   Post-graduation + Ph.D. D 249 182 (73.1) 67 (26.9) 

Occupation     

   Service 317 241 (76.0) 76.0 (24.0) 

>0.05 

   Business 63 45 (71.4) 18 (28.6) 

   Skilled worker/labor 22 17 (77.3) 5 (22.7) 

   Homemaker 121 92 (76.0) 29 (24.0) 

   Unemployed 13 10 (76.9) 3 (23.1) 

Family type     

   Nuclear 348 259 (74.4) 89 (25.6) 
>0.05 

   Joint family 188 146 (77.7) 42 (22.3) 

Family size     

   2–4 344 249 (72.4) 95 (27.6) 
<0.001 

   ≥5 192 156 (81.3) 36 (18.8) 

Socioeconomic status     

   Upper 78 55 (70.5) 23 (29.5) 

>0.05 
   Upper-middle 367 275 (74.9) 92 (25.1) 

   Lower-middle 46 38 (82.6) 8 (17.4) 

   Upper lower + Lower class 45 37 (82.2) 8 (17.8) 

Body Mass Index     

   Under weight 12 11 (91.7) 1 (8.3) 

<0.05    Normal 200 161 (80.5) 39 (19.5) 

   Overweight + Obese 324 233 (71.9) 91 (28.1) 

Waist circumference     

   Normal 257 205 (79.8) 52 (20.2) 
<0.05 

   At Risk 279 200 (71.7) 79 (28.3) 

Visceral fat %     

   Normal 189 156 (82.5) 33 (17.5) 

<0.05    High 211 151 (71.6) 60 (28.4) 

   Very high 136 98 (72.1) 38 (27.9) 

Body fat %     

   Normal 51 43 (84.3) 8 (15.7) 
>0.05 

   High 485 362 (74.6) 123 (25.4) 

Food habit     

   Vegetarian 284 211 (74.3) 73 (25.7) 
>0.05 

   Non-vegetarian 252 194 (77) 58 (23.0) 
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TABLE 2. Logistic regression analysis of hypercholesterolemia and its possible predictors 
 

Particulars Estimation of β Standard Error of β p AOR 
95% CI 

Lower Upper 

Age groups (Years)       

   30–39Ref       

   40–49   1.067 0.270 0.000 2.91 1.71 4.93 

   50–59   0.862 0.270 0.001 2.37 1.39 4.02 

Family size       

   ≥5Ref       

   2–4   0.416 0.228 0.068 1.51 0.97 2.37 

Body Mass Index       

   UnderweightRef       

   Normal   0.794 1.080 0.462 2.21 0.27 18.37 

   Overweight/obese   1.050 1.106 0.343 2.86 0.33 24.99 

Waist Circumference       

   NormalRef       

   At risk   0.173 0.255 0.497 1.19 0.72 1.96 

Visceral fat %       

   NormalRef       

   High   0.253 0.307 0.410 1.29 0.71 2.35 

   Very high −0.034 0.378 0.929 0.97 0.46 2.03 

 

Out of 257 subjects with normal waist circumference, 

20.2% had hypercholesterolemia, whereas out of 279 

subjects with at-risk waist circumference, 28.3% had 

hypercholesterolemia. Subjects with high (28.4%) and very 

high (27.9%) visceral fat were more at risk of 

hypercholesterolemia. Although the consumption of fast 

food by subjects was not significantly (p > 0.05) associated 

with hypercholesterolemia, it was high among subjects 

consuming fast food (45.1%). 

 

Findings of the logistic regression analysis between 

hypercholesterolemia and its possible predictors are 

given in Table 2. Considering 30–39 years of age group 

as a reference, the AOR for hypercholesterolemia was 

2.91 (95% CI: 1.71–4.93) and 2.37 (95% CI: 1.39–4.02) 

among subjects of ages 40–49 years and 50–59 years, 

respectively. Compared to subjects with a family size of 

≥5, higher AOR (1.51; 95%CI: 0.97–2.37) was obtained for 

subjects with a family size of 2–4. Higher AORs for 

hypercholesterolemia were obtained for 

overweight/obese (2.86; 95% CI: 0.33–24.99), normal 

nutritional status (2.21; 95% CI: 0.27–18.37), at-risk 

subjects on the basis of waist circumference (1.19; 95% 

CI: 0.72–1.96), very high visceral fat (0.97; 95% CI: 0.46–

2.03), and high visceral fat (1.29; 95% CI: 0.71–2.35). 

Significant association was noted for the age, family size, 

BMI, waist circumference, and visceral fat (Table 1). In 

logistic regression analysis, only age remained a 

significant predictor of hypercholesterolemia (Table 2). 

The overall percentage of correct prediction through 

logistic regression was 75.6%. 

 

D I S C U S S I O N  

 

In this study, one out of four subjects had 

hypercholesterolemia. A lower prevalence of 

hypercholesterolemia was reported in studies conducted 

outside India. Nearly 1 out of 14 Chinese subjects had 

hypercholesterolemia.24 In contrast to the present finding, a 

higher prevalence of hypercholesterolemia was reported in 

Pakistan (2 out of 7)25 and subjects from Samara City, Iran 

(11 out of 20).26 A lower prevalence of 

hypercholesterolemia has been reported in Indian 

studies. According to a study conducted across four states 

of India (e.g., Tamil Nadu, Maharashtra, Jharkhand, and 

Chandigarh), nearly one out of seven subjects had 

hypercholesterolemia with the maximum rate of 

hypercholesterolemia (2 out of 11) in Tamil Nadu.4 

 

In another study conducted in the state of Gujrat, 3 out of 

22 subjects had hypercholesterolemia.27 The prevalence 

of hypercholesterolemia has reportedly been higher in 

relevant literature than in the present study. For instance, 

studies conducted in North Kerala and Punjab reported 

that 5 out of 8 and 3 out of 8 had hypercholesterolemia, 

respectively,28,29 and nearly 2 out of 3 subjects in west 

Uttar Pradesh30 had hypercholesterolemia. A study 

conducted in the urban and rural areas of south India also 

revealed a marginally higher prevalence of 

hypercholesterolemia in the urban area (3 out of 10) than 

in the rural areas (1 out of 4).31 Variations in the 

prevalence of hypercholesterolemia in the studies under 

reference may be attributed to the differences in the 

settings, contextual factors, and time framework. 

 

A higher prevalence of hypercholesterolemia has been 

observed in urban areas than rural areas, possibly due to 

the differences in socioeconomic status, occupation, 

lifestyle, and high availability of fast-food outlets. The 

study done in low-middle-income countries reported that 

subjects living in slum areas have poor socioeconomic 

status and poor living conditions, which increases their 

risk of poor health.32 Subjects living in urban areas are 

mostly sedentary workers who generally indulge in fewer 

physical activities than subjects working as manual 

laborers in rural areas. The frequency of fast and Western 
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food consumption is often more common among urban 

subjects, potentially contributing to their unfavorable 

blood lipid levels.33,34 

 

In this study, an attempt was made to include possible 

variables associated directly or indirectly with 

hypercholesterolemia based on a literature search. 

Although in the subcategories of variables (e.g., gender, 

marital status, religion, caste, education, occupation, 

family type, and socioeconomic status), differences in the 

prevalence of hypercholesterolemia prevailed, albeit such 

differences were not statistically significant. This is 

possibly due to similar prevailing lifestyle practices across 

subgroups in the urban setting. In this study, 

hypercholesterolemia was more common among male 

(nearly 1 out of 4) than among female (3 out of 13) 

subjects. A similar finding has been reported in a study 

from Saudi.35 In this study, nearly 1 out of 7, 29 out of 100, 

and 17 out of 50 subjects aged 30–39, 40–49, and 50–59 

years, respectively, had hypercholesterolemia. In 

consonance with the present finding, an increasing trend 

of hypercholesterolemia with increasing age was reported 

in the ICMR-INDIAB study.4 A study from outside of India 

(Pakistan) also reported that hypercholesterolemia 

significantly increased with age.25 As many as 7 out of 25 

and 1 out of 6 subjects with family sizes of 2–4 and ≥5, 

respectively, had hypercholesterolemia. Besides other 

lifestyle issues, there is a possibility of transitioning from 

the traditional to the Western diet. 

 

Except for body fat, all nutritional parameters (e.g., BMI, 

waist circumference, visceral fat%) were significantly 

associated with hypercholesterolemia. One out of 13 

underweight, 5 out of 13 normal, and 7 out of 25 

overweight + obese subjects had hypercholesterolemia. 

Studies from China and Thailand also reported a 

significant positive correlation with the total cholesterol 

and BMI (25–29.9 kg/m2).24,36 A study conducted on urban 

Asian Indians reported a significant association of BMI 

with their total cholesterol level. Subjects with high BMI 

were at risk of hypercholesterolemia.13 A study conducted 

by the Indian Council of Medical Research- India Diabetes 

(ICMR-INDIAB Study) in the states of India (e.g., Tamil 

Nadu, Maharashtra, Jharkhand, and Chandigarh) reported 

significantly higher BMI with some lipid abnormality.4 

Another study conducted on Iraqi adults revealed that 

hypercholesterolemia was more frequent among those 

with a BMI ≥25 compared to those with a BMI < 25, albeit 

without any significant association.22 

 

Subjects with at-risk waist circumference were more 

hypercholesterolemic than those with normal waist 

circumference. Nearly 7 out of 25 subjects with at-risk 

waist circumference had hypercholesterolemia. Similar to 

the present finding, a study conducted among urban 

Asians revealed a significant association between high 

waist circumference and hypercholesterolemia.13 The 

ICMR-INDIAB study conducted in the four states of India 

(e.g., Tamil Nadu, Maharashtra, Jharkhand, and 

Chandigarh) reported significantly higher waist 

circumference with some lipid abnormality.4 

 

It is to be noted that nearly one out of five subjects with 

normal BMI and normal waist circumference had 

hypercholesterolemia. In consonance with this finding, a 

study reported that one out of six subjects with a normal 

BMI had hypercholesterolemia.37 Considering the cross-

sectional nature of this study, we may not have captured 

the temporality of risk factors and disease occurrence in a 

considerable number of cases as the factor precedes the 

disease. 

 

As many as 9 out of 50 and 7 out of 25 subjects with 

normal and high/very high visceral fat had 

hypercholesterolemia. A significant association existed 

between visceral fat and hypercholesterolemia. In 

contrast to the present findings, no significant difference 

was reported between the total cholesterol and visceral 

fat ratings of the subjects from Thailand.36 However, a 

study conducted in the non-diabetic Chinese population 

reported a positive correlation with their LDL-cholesterol 

levels.38 Nine out of 20 subjects consuming fast food had 

hypercholesterolemia in contrast to one out of four 

subjects cases in the present study. The present findings 

highlight the issues of lifestyle modification in small-sized 

families. There is a need to regulate BMI, waist 

circumference, and visceral fat to minimize the risk of 

hypercholesterolemia. Among all these parameters, the 

influence of BMI and Waist Circumference has been 

explored in the past. The linkage of visceral fat and 

hypercholesterolemia revealed in this study calls for a 

total fat reduction as visceral fat is more strongly 

correlated with ill health. Through logistic regression 

analysis, age remained a significant predictor of 

hypercholesterolemia, with a prediction accuracy of 

75.4%. 

 

This study makes a significant contribution to scientific 

advancement by fulfilling the prevailing 

hypercholesterolemia gap in eastern Uttar Pradesh, India. 

The study has significant policy implications as it provides 

significant inputs for strategic reforms in preventive and 

promotive initiatives for reducing hypercholesterolemia 

among urban adults. The findings of the study can be 

generalized to adult subjects only who are living in an 

urban setting, as subjects residing in rural areas were not 

included in the study. The cross-sectional approach is one 

of the limitations of this study; therefore, a causal 

relationship could not be established. A prospective study 

on this issue is needed to fill the information gap. There 

might have been an information gap in the assessment of 

socio-economic status as the information on total family 

income was obtained from a family member. It is 

worthwhile to examine the linkages of various significant 

factors in hypercholesterolemia, giving due consideration 

to factor-specific sample size. 
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C O N C L U S I O N S  

 

One out of four urban subjects of the age group 30–59 

years had hypercholesterolemia. Advancing age (50–59 

years), family size (2–4), BMI (>25 kg/m2), at-risk waist 

circumference, and very high visceral fat%) were 

significantly associated with this condition. This finding 

calls for targeted intervention to reduce total cholesterol 

levels by prioritizing actions for at-risk groups in general 

and the aging groups in particular. 
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