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Abstract: Metabolic syndrome is a cluster of disorders like insulin resistance or high fasting blood glucose levels, dyslipidemia, 

high blood pressure and increased central obesity. Decrease in these factors of metabolic syndrome would help in reduction of 

complications like cardio vascular diseases and diabetes mellitus. The objective of the study is to find out the effectiveness of 

dietary intervention on bio chemical parameters of metabolic syndrome adults (21-40 years). The study design was ex post facto 

research method and conducted in Apollo hospital, Bangalore, Karnataka. A total 1200 subjects were screened initially based on 

IDF guidelines out of which 150 subjects were found to be metabolic syndrome. Biochemical parameters like Triglycerides, HDL, 

fasting blood glucose level and Blood pressure was tested. This present study was conducted in three phases, pre-test, intervention 

and post-test. A standardised questionnaire was administered in pre-test. Nutrition education and developed food product was 

included in the dietary intervention in the intervention program. Re-examination of bio chemical parameters were tested in post-

test. Pre-test and post-test were compared and subjected to statistical analysis. The findings of the study revealed that biochemical 

parameters showed a significant decrease in triglyceride level and fasting blood glucose level with paired ‘t’ test value of 9.55 and 

8.31 respectively, whereas HDL showed a significant increase with ‘t’ value of 9.69. To conclude, effective nutrition education 

and well-defined diet modification with supplementation of developed food product showed significant changes in criteria of 

metabolic syndrome among young adults. Hence, awareness and practice on best dietary goals is the foremost requirement to 

prevent and manage metabolic syndrome. 

 

 

IDF- International Diabetes Federation, HDL- High Density lipoproteins. MetS – Metabolic syndrome. 

 

Introduction: Metabolic syndrome is a constellation of two to three disorders like dyslipidemia, hypertension and insulin 

resistance along with increased waist circumference. It was referred to as the “X syndrome” by Kylin in the 1920’s and described 

as a phenomenon of the clustering of obesity, hypertension, and gout. The concept of syndrome X was reintroduced by Reaven in 

the late 1980’s for the clustering of cardiovascular risks  which was stated by Pan et al., n.d.2008.  According to Sawant et al., 

2011 in their study mentioned that the metabolic syndrome  is a multiplex risk factor for atherosclerotic cardiovascular disease 

(ASCVD). It consists of an atherogenic dyslipidemia ((i.e., elevated triglycerides and apolipoprotein B (apo-B) and low high 

density lipoprotein cholesterol (HDL-C)), elevation of blood pressure and glucose, prothrombotic and proinflammatory states. 

Metabolic syndrome is a complex web of metabolic factors that are associated with a 2-fold risk of CVD(cardio vascular disease) 

and a 5-fold risk of diabetes. Individuals with metabolic syndrome have a 30–40% probability of developing diabetes and/or CVD 

within 20 years, depending on the number of components present. Emerging changes in younger generation regarding high 

cholesterol, insulin resistance is increasing because of dietary habits and lifestyle practices.  

According to (Joshi, n.d,2003), mentioned in their study that the clusters which make this syndrome and its 

etiopathogenesis will keep getting varied in different ethnic populations, regions and countries. Factors like migration, 

socioeconomic status, lifestyle, nutrition habits play important role. 
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  Biochemical parameters like high triglycerides, low HDL and increased fasting blood glucose levels is an important factor 

in metabolic syndrome. High triglycerides and cholesterol often lead to coronary artery disease and cardio vascular diseases.  

Fasting triglycerides are the major contributors to the postprandial triglycerides levels. Metabolic syndrome influences the 

postprandial response of lipids in patients with coronary heart disease, particularly in non-hypertriglyceridemia patients as mention 

in their study by Alcala-Diaz et al., 2014. However it was also observed by Lipska et al., 2007 that key components like high 

triglycerides, low HDL and high fasting blood glucose level of the metabolic syndrome and smoking are associated with ischemic 

stroke in young South Indian adults.  

In the light of the above information the present study was conducted on effectiveness of dietary intervention on biochemical 

parameters among young adults with metabolic syndrome. This study helped in understanding the current scenario of the severity 

and risk factors associated with metabolic syndrome especially in younger generations. 

Aim: To find out the effectiveness of dietary intervention on biochemical parameters of metabolic syndrome adults. 

Objectives:  

1. To know the basic demographic characteristics of metabolic syndrome young adults aged 21-40 years. 

2. To find out the biochemical parameters of metabolic syndrome among adults aged 21-40 years. 

3. To study the effectiveness of dietary intervention on biochemical parameters of metabolic syndrome adults aged 21-40 

years. 

Methodology: The present study was conducted in Apollo hospital, Bangalore, Karnataka state. Research design of the study was 

ex post facto method. Screening of 1200 respondents for metabolic syndrome based on IDF guidelines was conducted. Out of total 

screened respondents 150 were found to be metabolic syndrome. Biochemical parameters like triglycerides, HDL, fasting blood 

sugar was tested. Total respondents were subjected to Pre-test, intervention program and post-test. Standardized questionnaire was 

administered to respondents to collect basic socio demographic characteristics and biochemical parameters in pre-test. Dietary 

intervention program was conducted for all respondents with nutrition education and diet counselling with developed food product 

supplementation. Retest of biochemical parameters was done in post-test. The pre-test and post-test data was compared and 

statistically analysed using paired ‘t’ test and results were discussed.  

Results and Discussions: 

TABLE – 1 

 

Respondents by Age group, Gender and Marital status 

 

Characteristics Category Respondents 

Number Percent 

Age group (years) 21-27 21 14.0 

28-34 61 40.7 

35-40 68 45.3 

Gender Male 119 79.3 

Female 31 20.7 

Marital status Unmarried 48 32.0 

Married 102 68.0 

Total  150 100.0 

 

The above data reveals that majority of the respondents (45.3 %) were in the age group of 35-40 years followed by 40.7 percent 

were aged between 28-34 years and 14 percent were aged between 21-27 years, indicating that there is an increase in prevalence 

of metabolic syndrome among young adults.  

However, it was also found majority of the respondents were males (79.3%) and females were 20.7 percent. Regarding the marital 

status of respondents, it was found that 68.0 percent of the respondents were married and 32.0 percent of the respondents were 

unmarried. This result shows that young adults were prone for metabolic syndrome. 

 According to  (Sapkota et al., 2020) metabolic syndrome is present, although in low numbers in young adults putting them at risk 

to develop diabetes in the near future. Early assessment of metabolic syndrome and diabetes risk in young may provide insights 

for preventive and control plans for risk population. Hence this study is on par with the present study.  Though the present study 

reveals that participation of female were less (31) incidence of metabolic syndrome was relatively present (32%). In (Krupp et al., 

2020) study showed a high prevalence of metabolic syndrome in rural women. There is a compelling need for interventions aimed 

at reducing CHD risk factors in this population. Hence this supports the study. 
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TABLE – 2 

 

Respondents by Educational level, Occupational status and Number of children 

 

 

Characteristics Category Respondents 

Number Percent 

Educational level PUC 41 27.3 

Degree 86 57.4 

Post graduate 23 15.3 

Occupational status Private 74 49.3 

Government 76 50.7 

Number of children No 64 42.7 

One 56 37.3 

Two 30 20.0 

Total  150 100.0 

 

The above table 2 depicts that majority of the respondents (57.4%) completed graduation, where as 27.3 percent of the respondents 

completed only till PUC level. Among respondents only 15.3 percent finished post-graduation as their education qualification.  

Majority of the respondents were government officials (50.7%) and remaining 49.3 percent of the respondents were from private 

firms. 

Further, regarding the number of children of the respondents, 42.7 percent of the respondents didn’t have any children, 37.3 percent 

of the respondents had only single child whereas only 20.0 percent of the respondents had two children in their family. 

Hence the study proves that lesser the education and well settled government job, more the negligent in regards with maintaining 

good health. The crude prevalence of metabolic syndrome was one-third in individuals who attended nine years of school or less, 

compared to one-fourth in those who completed twelve years and above. This finding suggests a need for lifestyle interventions 

targeting individuals with fewer years of schooling (Harikrishnan et al., 2018). Hence this is on par with the study. 

TABLE – 3 

 

Over all Pre-test and Post-test Mean HDL, Triglycerides and Fasting blood sugar 

 

N=150 

No. Parameters Aspects   Values Paired  

‘t’ Test Mean SD 

1 HDL Pre test 38.97 7.4  

9.69* Post test 47.75 11.8 

Difference 8.78 11.1 

2 Triglycerides Pre test 189.1 40.0  

9.55* Post test 157.2 42.3 

Difference 31.8 40.8 

3 Fasting blood sugar Pre test 115.1 18.9 8.31* 

Post test 103.3 19.8 

Difference 11.8 17.4 

* Significant at 5% level,    t (0.05,149df ) = 1.96 

 

 

The biochemical parameters being a main criterion of metabolic syndrome and it was found that there was significant difference 

in pre-test and post-test with increased HDL mean value of 8.78 with paired ‘t’ test value of 9.69 (p<0.05).   

High triglycerides indicate the risk of developing cardio vascular disease, showed significant change in pre-test and post-test with 

decrease in mean value of 31.8 with paired ‘t’ test value found 9.55 (p<0.05).  

Further, with regard to fasting blood sugar value in pre-test and post-test showed significant decrease in mean value of 11.8 

established paired ‘t’ test value as 8.31 (p<0.05). Overall, with biochemical parameter results, indicates that with better nutrition 

education and optimum diet counselling along with developed food product helps in reduction of dyslipidemia and blood glucose 

levels in individuals. Nutrition intervention program for young adults to promote healthy dietary and lifestyle habits tailored-based 

on their SES, demographic and lifestyle characteristics, may be beneficial. (Deshmukh-Taskar et al., 2009)  

 

Summary: The major findings of the study revealed that prevalence of metabolic syndrome among young adults also increasing, 

less educated respondents are prone to metabolic syndrome due to lifestyle changes. Though female respondent were less in the 

study, still many of the female respondents were having metabolic syndrome. The main criteria like high triglycerides, low HDL 

and fasting blood glucose levels for metabolic syndrome showed a significant difference in decrease of triglyceride and fasting 
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blood sugar and there was significant change in HDL level increase through nutrition education, diet counselling with developed 

food product supplementation. It was found that intervention in initial stage of disorder helped in prevention and management of 

metabolic syndrome. 

Conclusion: Awareness on nutrition, diet counselling and developed food product supplementation to enhance the best dietary 

practices is the need of the hour. Timely nutrition intervention would help in reducing triglyceride, fasting blood glucose level and 

increase in HDL parameters of metabolic syndrome. This shows that nutrition intervention has positive effect in prevention and 

management of metabolic syndrome.    
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