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ABSTRACT 

 Over the past two decades there has been a striking increase in the number of people 

with metabolic syndrome in developing countries. The present study assessed obesity and 

other cardiovascular disease (CVD) risk factors in urban adults and explored the associations 

between these factors and lifestyle. The subjects were selected from Lotus Hospital, Agra by 

convenience sampling. Anthropometric parameters (height, weight and waist circumference), 

blood pressure, fasting plasma glucose, and serum lipids (total cholesterol, triglycerides, low 

density lipoprotein cholesterol (LDLc), high density lipoprotein cholesterol (HDLc), and very 

low density lipoprotein cholesterol (VLDLc) were measured. Food intake and physical 

activity were assessed by 24-hour recall. Information on smoking, tobacco use and alcohol 

consumption was collected using a pre-tested structured questionnaire. An overall lifestyle 

score (OLS) was computed on the basis of diet quality, alcohol consumption, smoking and 

physical activity scores. Appropriate statistical analysis was done and significance was 

determined at p< 0.05 level. The most prevalent CVD risk factors were overall obesity 

(59%), abdominal obesity (72%) and hypertension (22%). Diabetes was present in obese 

subjects. BMI values were high and increased with age. The energy and protein intake was 

below the recommended dietary allowances (RDA) but the fat intake was higher. The diet 

quality score was low and the subjects had high risk of CVD. Diet quality score, physical 

activity score and alcohol consumption score were positively and significantly correlated 

with OLS. The obese subjects had high risk of CVD and had abnormal lipid profile which 

contributed to the increased risk of CVD.  
  
KEYWORDS: Anthropometry, Cardiovascular, Diabetes, Hypertension, Obesity, Physical 
Activity 
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INTRODUCTION 
 The burden of chronic diseases has increased over the last two decades in nearly all 

developing countries, particularly in urban areas (Boutayeb & Boutayeb, 2005). It has been 

predicted that CVD will be the most important cause of mortality in India by the year 2015 

(Kaur et al. 2007). The presence of elevated cardio metabolic risk factors, such as obesity, 

high glucose or lipid levels and smoking in adults has been shown to be associated with 

earlier onset of chronic conditions (diabetes and heart diseases). Obesity, smoking and 

elevated glucose increase the risk of dying before the age of 55 years (Saydah et al. 2013). 

The process of treating overweight and obesity can be daunting. Healthcare professionals 

face many barriers including time constraints, limited resources, competing demands and lack 

of confidence (Kushner 1995). 

 A major factor of increasing prevalence of CVD and obesity in developing countries 

is the ongoing nutrition transition with progressive shifts to a westernized diet, which is high 

in saturated fat and sugar and less physical activity (Popkin 2002). In this regard, 

urbanization is considered as fuelling factor for nutrition transition (Sodjinou et al. 2008). 

Thus rapid transition in diet and lifestyles with urbanization has contributed to CVD risk 

factors (Michaud et al. 2001). 

 Hence, current scientific evidence suggests that the adoption of healthy lifestyles, viz., 

balanced diet, increased physical activity, tobacco abstention and moderate alcohol 

consumption can prevent or control chronic diseases (Kim et al. 2004). Although the 

prevalence of severe obesity and other CVD risk factors in adults is increasing, but little is 

known about the cardio metabolic risk factors in Indian adults. Therefore, the objective of 

this endeavour was to assess the prevalence of obesity and cardio metabolic risk factors in 

healthy urban adults and to investigate the association of some modifiable lifestyle factors 

with the risk factors. 

 

MATERIALS AND METHODS 

Sample Selection 
 The present study was conducted on 36 adult male subjects who were at an increased 

risk of CVD. Subjects with a prior history of hypertension, diabetes or coronary heart 

diseases were excluded because these conditions would likely to have altered their eating and 

lifestyle patterns. The subjects were aged between 30-60 years of age and selected by 

convenience sampling technique. These subjects were enrolled from the patients visiting the 
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Lotus Hospital, Agra. Approval from institution as well as informed consent from subjects 

was obtained. 

 
Tools 
Structured personal interview technique based pre-tested proforma was used to seek the 

information about background as well as cardio metabolic risk factors viz., anthropometric 

data, dietary intake, biochemical and clinical parameters and overall lifestyle factors. This 

pre-tested proforma was simplified; error rectified and sequentially adhered for ease of 

comprehension of the subjects. 

 
Anthropometric Data 
Body weight was measured by portable platform weighing balance. Height was measured 

with non stretchable, flexible stadiometer. BMI was computed using weight and height data. 

Overall obesity was defined as a BMI ≥30 kg/m2 (WHO 2000). Abdominal obesity was 

measured using waist- circumference (WC). WHO (2004) and IOTF (2000) classification 

cut-offs were used for critical analysis of anthropometric results. 

 
Blood Pressure 
Two readings of systolic and diastolic blood pressure were taken using mercury 

sphygmomanometer. Hypertension was defined as systolic blood pressure ≥140 mmHg 

and/or diastolic blood pressure ≥90 mmHg (Chalmers et al. 1999). 

 

Biochemical Analyses 
Venous blood samples (10 ml) were drawn after an over- night fasting of 12 hours and were 

centrifuged within two hours. Fasting plasma glucose was determined using the glucose 

oxidase method. Serum concentration of total cholesterol (TC), triglycerides (TG), low 

density lipoprotein cholesterol (LDLc), very low density lipoprotein cholesterol (VLDLc), 

and high density lipoprotein cholesterol (HDLc) were recorded by enzymatic method in the 

diagnostic laboratory of the hospital. 

 
 Lifestyle factors 
An overall lifestyle score (OLS) was constructed based on four modifiable lifestyle factors 

that have been shown to influence the risk of chronic diseases: diet, smoking, alcohol 

consumption and physical activity (table 1). 

i) Diet Quality Score (DQS) 
Dietary intake was assessed through 24 hour dietary recall method. The DQS was developed 

based on healthfulness and micronutrient adequacy of diet. 
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Healthfulness of Diet 
Four WHO/FAO dietary recommendations for the prevention of the chronic diseases 

(WHO/FAO 2003) were used to assess the healthfulness of diet. These refer to fat, sugars, 

protein and fibre. A score of 1 was given to each item if the recommendation was met and 0, 

if it was not, thus 0-4 point scale was used. 

 
Micronutrient Adequacy of Diet 
The adequacy of intake of six micronutrients was checked against RDA (Indian Council of 

Medical Research 2010). A score of 0.5 was given for 100% adequacy and above, and 0, if 

below 100%. The score of 0.5 was given to each item to reach a maximum total score of 3. 

 Hence by combining the scores of healthfulness and micronutrient adequacy of diet, 

the total DQS ranged from 0-7 points. These scores were divided into 4 tertiles. The 1st tertile 

scored as 0; for 2nd tertile, 1; for 3rd tertile, 2 and for 4th tertile, 3 point was given.  

ii) Smoking Scores (SS) 
The SS was computed based on both actual smoking status and number of cigarettes smoked 

daily. Four categories were identified: current smokers ≥10 cigarettes/day; current smokers 

<10 cigarettes/day; former smokers and non smokers, with respective scores from 0 to 3. 

iii) Alcohol Consumption Scores (ACS) 
The ACS was computed based on both the pattern of alcohol consumption (binge or regular) 

and the mean quantity of alcohol drink daily. Four categories were identified: binge drinkers, 

regularly high, non drinkers and regularly moderate, with an ascending gradient of scores 

from 0 to 3. Moderate alcohol consumption is associated with a decreased CVD risk; 

therefore, it was assigned the highest score. 

iv) Physical Activity Scores (PAS) 
Data on physical activity was collected with 24 hour recall of physical activities, based on the 

same technique as the 24 hour food recall method. A physical activity score was computed 

taking account of both the intensity (light, moderate or vigorous) and the duration of physical 

activity. Participants were grouped into four categories: inactive, light, moderate and active 

with corresponding score of 0 to 3 (Sodjinou et al. 2008).  

 Overall life quality scores (OLS) were obtained by combining the scores of DQS, SS, 

ACS and PAS. Thus 0-12 point scale was made, which was further divided into 3 tertiles. 

The subjects having scores 0-4, categorized as 1st tertile group (low), 4-8 scores placed in 2nd 

tertile (medium), and 8-12 scores were placed in third tertile (high). 
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Data Collection 
The subjects were contacted in formal set-up of hospital settings. Communication was done 

in Hindi as well as in English. The proforma was filled-in by the investigator. 

 
Data Analysis 
All the statistical analysis was undertaken using SPSS software, version, 16.00. Mean and 

standard deviation (S.D.) were calculated for each suitable studied variable. Percentage and 

frequency were also calculated for easily understandable ratio. Quartiles and tertiles were 

performed to assess the diet quality scores. Chi- square test was performed to assess the 

significant association between grades of obesity and cardio metabolic risk factors. 

Significance was determined at 0.05%. Pearson correlation coefficient test was applied to 

assess the relationship among the lifestyle factors.  

RESULTS AND DISCUSSION 
In this cross-sectional study, we assessed the prevalence of obesity and cardio metabolic risk 

factors in urban male adult subjects of Agra and explored the association of several 

modifiable lifestyle factors, taken individually or jointly, with these risk factors. 

Demographic details of the subjects 
The age range of the subjects was from 30-60 years, mean age being 45.7 years. All subjects 

were urban residents. Urbanization also plays a role in the occurrence of obesity and 

hypertension through psycho-social stress (Carlin et al. 2001). For the ease of data analysis 

and proper comprehensibility of the results, all the subjects were divided into various age 

categories, viz; 31-35, 36-40, 41-45, 46-50, 51-55 and 56-60 years. Majority of the subjects 

were found in age range of 45- 54 years. Most of the subjects were graduates and 

professionals. The mean income of all the subjects was Rs 51,848/month. Over three fourths 

of the subjects were married. 

Anthropometry Data 
The mean height, weight, BMI and waist circumference of the subjects have been depicted in 

table 2. The height of the obese subjects ranged from 159-177 cm and the weight ranged 

between 55-106 kg. Most of the overweight subjects were at risk of CVD. In this regard, 

Willett, 1995 suggested that obesity may be an independent risk factor for CVD. The BMI 

value ranged between 21.0-36.7 kg/m2. Subjects with highest BMI were mostly in the age 

group of 50-60 years. On the basis of WHO (2004) BMI classification, overall obesity was 

72%, whereas according to IOTF (2000) BMI classification, overall obesity was 59%.  It was 

also observed from the data of BMI that as age advances, BMI increases. Contradictory 

results were observed in the study of Chen et al. (2012) who indicated towards decreasing 
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BMI values with advancing age. In our study, obesity was found more prominent in the age 

group of 51-55 years and 56-60 years. By observing this trend, it can be said that with the 

advancement of age, risk of obesity increased. According to IOTF (2000) BMI classification, 

few subjects fell in the normal weight category while more than three fourths of the subjects 

were categorised as overweight. WC of all the subjects was high and central obesity was 

more prominent in obese class II subjects. In the study of Woo (2002), WC was positively 

associated with hypertension in adult male subjects. It can be suggested that central adiposity 

is the better measure to assess the risk of CVD. 

 
Biochemical Parameters 
The mean fasting plasma glucose level of all the subjects was 160 mg/dl. It was found that 

both obese and non obese subjects had equal risk of diabetes. According to WHO (2004) 

classification, there was no statistically significant association (p>0.05) between grades of 

obesity and fasting sugar levels (table 3). Similarly there was no significant association 

between TC, TG, HDLc, LDLc and VLDLc and grades of obesity (table 3). The mean values 

of TC, TG, HDLc, and VLDLc were 183 mg/dl, 166 mg/dl, 39.7 mg/dl and 24.3 mg/dl 

respectively. According to Maleki (1998), TG level >150 mg/dl in adults is considered 

elevated and is a risk factor for CVD. Most of the subjects in our study suffered from 

borderline high TG level. Majority of the subjects had low HDLc level, which is considered 

as good cholesterol. On the other hand, more than 60% of the subjects had high levels of 

VLDLc. Hence they were more prone to CVD risk. The mean diastolic blood pressure (DBP) 

was 76.2 mmHg and the mean systolic blood pressure (SBP) was 127.5 mmHg. All subjects 

were found to have SBP and DBP, <140 mmHg and < 90 mmHg respectively. Subjects in 

pre-obese category had >139 mmHg SBP and DBP <85 mmHg. Only one subject was 

suffering from hypertension. A high prevalence of hypertension in adults was reported by 

Agyemang et al. (2006). Longer duration of urban residence was also associated with a 

higher risk of hypertension (Carlin et al. 2001; Steyn et al. 1997). Thus from the above 

findings, it can be said that adults are vulnerable for CVD due to various biological factors as 

described above. 

Lifestyle Assessment 

i) Dietary intake 
The mean daily intake of nutrients is mentioned in table 2. The range of energy intake was 

441-1871 kcal/day. The energy intake was found higher in obese subjects compared to non 

obese counterparts, while contradictory results were observed for protein intake. Only few 
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subjects were meeting the fibre requirement and its intake was found higher in non obese 

category as compared to obese counterparts. Majority of the subjects had high consumption 

of saturated fats and fatty foods. Among 56-60 years of age group, 5 subjects had fat score 1; 

2 subjects had 0 fat score. Vitamin C content was found high in all the subjects and they 

scored 0.5. Among all the age groups, all the subjects had sugar score 0. Food frequency 

appraisal revealed that most of subjects were consuming sandwich, pizza, pasta, bread rolls, 

and boiled and baked potatoes on a daily basis; whereas consumption of green leafy 

vegetables was found only once in a fortnight. Daily consumption of fruits was reported by 

only 44% subjects, while regular consumption of nuts and oil seeds was reported by 27% 

obese and non obese subjects. More than 75% of subjects were taking sugar on a daily basis. 

With this respect, Macrae et al. (1993) reported that frequent consumption of high sugar is 

risk factor for heart disease. According to Padmavati (2002), dietary patterns, eating and 

cooking methods were also having significant impact on CVD in adults. In this context, Jain 

et al. (2013 a) recommended consumption of fruit yoghurt owing to its therapeutic properties 

aimed at treating various health ailments. Overall diet quality was evaluated by healthfulness 

and micronutrient adequacy of diet. On the basis of this, most of the subjects (24) fell in 0-2 

point category and these subjects were at very high risk of chronic disease. Eight subjects had 

high diet inadequacy and 4 subjects were at borderline risk. Thus it can be said that the study 

subjects did not have desirable diet quality scores. Diet and nutrition are the major 

environmental factors that may play pivotal role in onset of chronic diseases. Poor food 

intake consequently results in lower nutritional status particularly in the elderly (Jain et al. 

2013 b). Hence, diet quality indices still need to be used and interpreted with care. 

ii) Smoking Status 
Majority of the subjects were smokers having high risk of CVD, one fourth of the subjects 

fell in non smokers category and few of the subjects were in former smoker category. Most of 

the smokers were found in the obese risk category and their lipid profile was altered. 

Statistically significant association (p<0.05) was observed in grade of obesity and smoking 

(table 3). In this respect, Pandey et al. (2009) reported that smoking is associated with high 

prevalence of CVD risk factors. 

iii) Alcohol Consumption 
One fourth of the subjects were falling in binge drinkers and regular moderate drinkers 

category. Obese subjects consumed more alcohol as compared to non obese category; hence 

it can be interpreted that they may have a high risk of CVD. Statistically significant 

association (p<0.05) was observed in grade of obesity and alcohol consumption (table 3). 
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Non drinkers had desirable TC level. On the other hand, binge and regular high drinkers had 

high TC level. It was also observed that alcoholic subjects suffered from mild hypertension 

and impaired fasting glucose level compared to non alcoholics. Similar results were observed 

in the study of Dyer et al. (1990), who stated that hypertension and other CVD are adversely 

affected by alcohol. Light to moderate alcohol consumption may have a protective effect 

against CVD; so people in adult age should follow this guideline instead of engaging in binge 

drinking of alcohol. 

iv) Physical Activity 
Irregular habit of exercise was found in majority of the subjects. About 75% of the subjects 

had moderate intensity activity (<30 minutes/day). Inactive subjects were found to have 

impaired fasting glucose level. The subjects having sedentary lifestyle had borderline high 

TG level as compared to the ones following moderate heavy activity. Statistically significant 

association (p<0.05) was observed in grade of obesity and physical activity (table 3). 

 The correlation matrix of lifestyle factors is depicted in table 4. When overall lifestyle 

score was evaluated in terms of DQS, SS, ACS and PAS, it was found that all these scores 

were positively and significantly correlated with overall lifestyle scores. Lifestyle behaviours 

were found to be correlated with overall lifestyle scores in the study of Kim et al. (2004). In 

this regard, Jain et al. (2013 c) opine that the levels of knowledge, attitude and practices 

related to nutrition and health can affect overall life quality of individuals at various stages of 

life-cycle. Hence, lifestyle related diseases can be overcome by following healthy and 

nutritious diet, smoking avoidance, moderate alcohol consumption and moderate physical 

activity. 

 
CONCLUSION 
 Our data showed that CVD risk factors are highly prevalent in urban adults. This 

situation calls for immediate preventive action to avert the rise of diet-related chronic 

diseases in adults. Our observations impress the relevance of lifestyle measures when 

designing public health intervention programmes against obesity and hypertension. Multiple 

behaviour modification in lifestyle would appear beneficial and appropriate, with particular 

emphasis on adequate physical activity and nutritious diet. 
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Table 1: Overall lifestyle scores (OLS) construction   

N= 36 
Individual component Score Number of subjects (n) 

Diet Quality Score (0-3) 
1st quartile 
2nd quartile 
3rd quartile 
4th quartile 

 
0 
1 
2 
3 

 
24 
08 
04 
- 

Smoking Score (0-3) 
Smokers ≥10 cigarettes/day 
Smokers <10 cigarettes/day 
Former smokers  
Non smokers  

 
0 
1 
2 

            3 

 
07 
16 
04 
09 

Alcohol Consumption Score (0-3) 
Binge drinkers 
Regular high drinkers 
Non drinkers 
Regular moderate drinkers 

 
0 
1 
2 

            3 

 
09 
09 
08 

                      10 
Physical Activity Score (0-3) 
Inactive 
Light (moderate <30 minutes) 
Moderate (moderate ≥30 minutes) 
Active (vigorous ≥20 minutes) 

 
0 
1 
2 

            3 

 
02 
17 
09 

                      08 

Overall Lifestyle Score (0-12) 
1st tertile (low) 
2nd tertile (medium) 
3rd tertile (high) 

 
(0-4) 
(4-8) 

(8-12) 
             

 
16 
11 

                      09 

 

Table 2: Anthropometric measurements and daily energy and nutrient intake of subjects 

                            Parameters Mean ± S.D. (All subjects) 

Anthropometry Height (cm) 168.4 ± 9.3 

Weight (kg)                        78.4 ± 12.0 

BMI (kg/m2)                        27.7 ± 4.0 

Waist circumference (cm) 95.5 ± 10.8 

Daily nutrient intake Energy (kcal) 1282.0 ± 273.9 

Protein (gm) 35.6 ± 9.3 

Fat (gm) 37.5 ± 9.5 

Vitamin C (mg) 64.5 ± 1.5 
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Table 3: Association between grades of obesity (WHO, 2004) and cardio metabolic risk factors 

Biological variables Pearson Chi- square p  

Grades of obesity and SBP 6.723 0.347NS 
Grades of obesity and DBP 1.973 0.578 NS 
Grades of obesity and fasting 
sugar levels 

5.976 0.426 NS 

Grades of obesity and alcohol 17.830 0.037* 
Grades of obesity and 
smoking 

31.040 0.000 * 

Grades of obesity and 
physical activity 

17.650 0.035* 

Grades of obesity and TC 4.941 0.551 NS 
Grades of obesity and TG 4.446 0.617 NS 
Grades of obesity and LDLc 12.290 0.422 NS 
Grades of obesity and HDLc 1.172 0.978 NS 
Grades of obesity and VLDLc 4.051 0.256 NS 
* Significant at 5% level of significance NS Not significant 

 

Table 4: Pearson’s correlation coefficient (r) among lifestyle factors 
 Lifestyle 

factors 

DQS SS ACS PAS OLS 

r  p  r  p  r  p  r  p  r  p  

           

DQS - - 9.40 0.000* 9.10 0.000* 3.90 0.018* 9.40 0.000* 

SS 9.40 0.000* - - 2.08 0.224NS 3.64 0.028* 8.80 0.000* 

ACS 9.14 0.000* 2.08 0.224NS - - 1.73 0.312NS 8.80 0.000* 

PAS 3.90 0.018* 3.64 0.028* 1.73 0.312NS - - 9.30 0.000* 

OLS 9.40 0.000* 8.80 0.000* 8.80 0.000* 9.30 0.000* - - 

* Significant at 5% level of significance NS Not significant 

 

 
 
 
 
 
 
 
 
   


