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Abstract
Aim:
This study aimed to examine the relationship between Body Mass Index (BMI) and lifestyle habits—including diet, physical activity, smoking, alcohol use, meditation, and recreation—among individuals with dyslipidemia.
Methods:
A cross sectional observational study was conducted over two months at a civil hospital, involving 116 adults (aged 18–50) diagnosed with dyslipidemia. Data on BMI and lifestyle behaviors were collected through structured interviews and questionnaires. Statistical analysis was performed using SPSS to assess associations between BMI categories (underweight, normal, obese) and lifestyle factors.
Results:
No significant differences were observed in anthropometric measures across BMI categories. However, dietary habits showed significant associations with BMI. Higher intake of fried and processed foods was linked to elevated BMI (p < 0.05), while a healthy diet was associated with normal BMI (p < 0.01). Other lifestyle factors, including smoking, alcohol consumption, physical inactivity, meditation, and recreational activities, showed no significant association with BMI (p ≥ 0.05).
Conclusion:
Among individuals with dyslipidemia, dietary habits had a greater impact on BMI than other lifestyle behaviors. Promoting healthy eating may be key in managing BMI and related metabolic risks in this population.
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1. INTRODUCTION 
Over the last few decades, the epidemiology of dyslipidemia has altered immensely and perilously by taking the ascendance with a number of countries being advanced from the rank of pandemic disease to the rank of high mortality rates. Dyslipidemia represents a deadly risk factor were raised total cholesterol, LDL cholesterol, triglycerides, VLDL cholesterol, and non-HDL cholesterol are responsible for causing coronary heart disease (CHD) [Gresh et al.,2010; Danaej et al., 2013].
This metabolic disorder is hugely pervasive affecting the population worldwide with elevated LDL cholesterol being the highly extensive mortality risk factor which ranked at the 8th spot in 2019  from 15th position in 1990 [Pirillo et al., 2021]. This upsurge in mortality risk factors over several years has caused the global burden of dyslipidemia. Besides its prevalence in the world, dyslipidemia is hugely epidemic in India with 25-30% of urban and 15-20% of the rural population being impacted by complications of raised total cholesterol [Gupta et al., 2017]. A similar study was executed where lipid profile patterns of Asians and non-Asians were compared and results highlighted that dyslipidemic condition was immensely pervasive among Asians with Indians bearing the atherogenic lipid disorder and total cholesterol, LDL cholesterol, triglycerides were found to be surged up [Cha et al., 2019; Weickert et al., 2018; Alharmiri et al., 2018].
Apart from the pervasiveness of dyslipidemia, malnourishment is another intensifying menace which is accountable for causing metabolic disorder globally especially dyslipidemia. Several studies highlighted that the prevalence of malnourishment has been snowballing over time highlighting the undernutrition (underweight status), over nutrition (overweight or obesity status) complications. As per the researches, both the issues of nutritional status (undernutrition and overnutrition) are likely to be suffered by the intake of unsuitable diets and other traditional risk factors. To detect these stages of nutritional status, one significant anthropometric parameter- Body mass index (BMI) is used so as to evaluate the weight status i.e. healthy weight, underweight, overweight or obesity. Assessment of these categories succors in distinguishing the type of malnourishment [Rakshandha S et al., (2021)].
Malnourishment interweaves several genetic, biological, environmental and lifestyle risk factors. It is well recognized that social and behavioral determining risk factors like smoking, alcohol intake, improper dietary habits, excessive screen timings, and inadequate sleep impede a healthy body mass index which leads to increased physiological risks and gives rise to the problems of underweight, overweight or obesity. These are major lifestyle disorders that are chargeable for impairing the metabolic system and giving rise to the issue of dyslipidemia [Alhowikan A M et al., (2023) and Chatterjee A. et al., (2020)].
Scrutinizing the elevated prevalence of environmental and lifestyle risk factors obstructing the healthy body mass index, a randomized controlled trial was designed to assess the significant association between the body mass index (underweight, normal and obese) and lifestyle habits (smoking, alcohol intake, physical inactivity, screen timings, sleep duration, intake of convenience food, fried food and balanced diet) of dyslipidemic subjects.


2. material and methods

This survey-based observational study was conducted among 116 dyslipidemic subjects attending the outpatient department (OPD) of a government clinic for routine medical check-ups. The required sample size was calculated as 132 participants, based on a 95% confidence interval and an alpha level (ɑ) of 0.05, to achieve sufficient statistical power (typically 80%) for detecting a clinically meaningful association between BMI and lifestyle factors [Laken D, 2022].
However, anticipating approximately 10% non-response or dropout, the target sample was adjusted downward to 116 participants. While this sample size allowed for preliminary analysis, it likely reduced the statistical power of the study and increased the risk of Type II error (i.e., failing to detect real associations).
Participants were randomly selected using an unbiased lot-drawing method, and the study employed a blinded, active-controlled design. Inclusion criteria included males and females aged between 21 and 50 years. Individuals with a history of cardiac stroke, arrhythmia, or heart failure were excluded.
It is important to note that the final sample size of 116 participants was slightly underpowered compared to the originally calculated 132. This limitation may affect the strength and generalizability of the findings. Additionally, the use of self-reported questionnaires to assess dietary and lifestyle habits introduces the potential for recall bias and inaccuracies in reporting, which may influence the reliability of the observed associations.
Design and participants
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All the subjects who participated in the study submitted their informed consent ascertaining their voluntary participation in the clinical trial.
Data collection
Data from dyslipdiemic subjects was collected through a self-structured questionnaire administered using questionnaire cum interview method. The questionnaire focused on main two areas: anthropometric parameters (height and weight) and various lifestyle habits.
1. Anthropometric assessment 
The nutritional status of subjects was evaluated using anthropometric measurements. Height and weight were recorded using standard anthropometric height rod and calibrated weighing scale, respectively. From these measurements, Body Mass Index was calculated. The calculated BMI values were then compared against WHO criteria to assess the nutritional status of subjects.
2. Lifestyles habits 
Information regarding personal lifestyle habits of the subjects was collected, covering the following aspects:
a) Smoking and Alcohol-
1. Subjects were asked about their smoking and alcohol intake habits. Based on their responses, they were classified into two categories for each habit:
2. Smoking:
· Smokers 
· Non smokers
Alcohol consumption:
· Consumers of alcohol 
· Non-consumers
3. 
b) Physical Activity-
4. Participants were questioned about their engagement in physical activities such as walking, running, yoga, gym, brisk walking, etc. The responses were collected via personal interviews.
5. 
c) Recreational activity-
6. [bookmark: _Hlk207572978]Data was collected on whether the subjects engaged in any recreational activities like reading, watching, television, dancing, attending social gathering or parties, etc.
7. 
d) Meditation- Subjects were asked whether they practiced any mind body practice such as meditation. This was recorded to understand their involvement in stress relieving or mindful activities. 

3. Dietary Habits 
Subjects were assessed for their daily dietary patterns, focusing on following categories-
a. Processed food consumption 
8. Subjects were inquired about their intake of processed food such as packaged snacks, chocolates, soft drinks and bakery products.
Information on dietary habits was collected where they were asked whether they consumed processed food or not like snacks, chocolates, lollies, soft drinks, bakery products.
· Fried food-Participants were asked whether they consumed fried food like samosas, pakoras, cutlets, kebabs, puris and chakoris, etc. 
· Healthy diet – Subjects were asked to self-assess whether they believed their daily diet was healthy or not. This was based on their own understanding and perception of healthy diet.
1. Data analysis 
Data analysis was executed to determine the significant association between the body mass index and lifestyle habits of dyslipidemic subjects. Statistical analysis was performed using SPSS software. Continuous variables were checked for normality. To investigate the body mass index and lifestyle habits, logistic regression was used. Analysis of variance and chi-square test were used to determine the mean difference of anthropometric parameters and statistical significance of lifestyle habits were correlated with body mass index of dyslipidemic subjects. Depending upon the several conditions, p-values≤ 0.05 or 0.01 were considered to be significant.


4. Results and DIscussion 

Anthropometric Characteristics of Dyslipidemic Subjects
Tables 1 and 2 present the mean and standard error for key anthropometric parameters (height, weight, and BMI) among normal, obese, and underweight dyslipidemic subjects. Duncan’s Multiple Range Test was applied to assess statistical differences among group means using Analysis of Variance (ANOVA).
Table 1. Mean and Standard Error of Anthropometric Parameters (Height, Weight, BMI)
	Nutritional Status
	N
	Parameter
	Mean
	Standard Deviation
	Standard Error

	Normal
	47
	Height (cm)
	161.51
	8.95
	1.30

	
	
	Weight (kg)
	59.2
	8.15
	1.89

	
	
	BMI (kg/m²)
	22.80
	1.60
	0.23

	Obese
	63
	Height
	158.23
	6.77
	0.85

	
	
	Weight
	85.80
	11.18
	1.41

	
	
	BMI
	34.59
	4.02
	0.51

	Underweight
	6
	Height
	160.85
	14.08
	5.75

	
	
	Weight
	45.84
	5.74
	2.34

	
	
	BMI
	17.05
	0.98
	0.40


Table 2. Duncan's Multiple Range Test for Anthropometric Parameters
Alpha = 0.05, df = 113
	Variable
	Critical Range (2 Means)
	Critical Range (3 Means)
	Conclusion

	Height
	5.975
	6.283
	NS

	Weight
	7.216
	7.589
	NS

	BMI
	2.314
	2.434
	NS


NS = Not Significant
The statistical analysis confirmed that the differences in height, weight, and BMI among the groups were not statistically significant. It is important to note that the underweight group had a very small sample size (n=6), limiting the validity of comparisons involving this group.

Association Between Nutritional Status and Lifestyle Habits
Alcohol Intake and Smoking Habits
Table 3. Relationship Between BMI and Alcohol Intake

Table 4. Relationship Between BMI and Smoking Habits
	BMI Category
	Alcohol Intake (Yes)
	Alcohol Intake (No)
	Smoking (Yes)
	Smoking (No)

	Normal
	7 (6.03%)
	56 (48.28%)
	5 (4.31%)
	42 (36.21%)

	Obese
	8 (6.90%)
	39 (33.62%)
	2 (1.72%)
	61 (52.90%)



Chi-Square Test Results:
· Alcohol Intake vs. BMI: χ² = 0.798, p = 0.372 → Not Significant
· Smoking Habits vs. BMI: χ² = 2.517, p = 0.113 → Not Significant
These results indicate no significant relationship between BMI and alcohol or smoking habits among dyslipidemic subjects. This aligns with findings by Taylor A.E. et al. (2019) and Kleiner K.D. et al. (2004), who reported similar non-significant associations in adult populations.

Meditation Practices and Recreational Activities
Table 5. Meditation Practices by BMI
Table 6. Recreational Activities by BMI
	BMI Category
	Meditation (Yes)
	Meditation (No)
	Recreational (Yes)
	Recreational (No)

	Normal
	26 (23.64%)
	21 (19.09%)
	13 (11.82%)
	34 (30.91%)

	Obese
	43 (39.09%)
	20 (18.18%)
	13 (11.82%)
	50 (45.45%)


Chi-Square Test Results:
· Meditation vs. BMI: χ² = 1.926, p = 0.165 → Not Significant
· Recreational Activity vs. BMI: χ² = 0.736, p = 0.393 → Not Significant
Although more obese participants practiced meditation, the relationship was not statistically significant. These findings are supported by Rafique N. et al. (2022) and Lin C.L. et al. (2018), who found no significant link between BMI and such wellness behaviors.

Relationship Between BMI and Dietary Habits
Physical Activity and Processed Food Intake
Table 7. Regular Physical Activity
Table 8. Processed Food Intake
	BMI Category
	Physical Activity (Yes)
	Physical Activity (No)
	Processed Food (Yes)
	Processed Food (No)

	Normal
	33 (28.35%)
	30 (25.86%)
	37 (15.52%)
	10 (25.00%)

	Obese
	18 (15.52%)
	29 (25.00%)
	38 (32.47%)
	25 (21.55%)


Chi-Square Test Results:
· Physical Activity vs. BMI: χ² = 4.204, p = 0.240 → Not Significant
· Processed Food Intake vs. BMI: χ² = 2.147, p = 0.143 → Not Significant
Despite differences in activity and dietary habits, no significant relationships were found. These results are consistent with studies by Ding C. & Jiang Y. (2020) and Thike T.Z. et al. (2020).

Fried Food and Healthy Diet Intake
Table 9. Fried Food Intake
Table 10. Healthy Diet Intake
	BMI Category
	Fried Food (Yes)
	Fried Food (No)
	Healthy Diet (Yes)
	Healthy Diet (No)

	Normal
	23 (19.83%)
	24 (20.69%)
	61 (55.45%)
	2 (1.82%)

	Obese
	41 (35.30%)
	22 (18.97%)
	31 (28.18%)
	16 (14.55%)


Chi-Square Test Results:
· Fried Food Intake vs. BMI: χ² = 2.883, p = 0.00 → Significant at p ≤ 0.05
· Healthy Diet Intake vs. BMI: χ² = 18.74, p = 0.045 → Significant at p < 0.01
These findings indicate a significant association between nutritional status and both fried food and healthy diet intake. The higher proportion of obese individuals consuming fried and processed food suggests a positive correlation between unhealthy dietary habits and elevated BMI, as supported by Qi Q. et al. (2018). Similarly, higher intake of balanced diets among normal BMI subjects aligns with Charlton K. et al. (2014), who emphasized the role of healthy eating in BMI regulation.

Key Findings 
	Variable
	Statistical Relationship with BMI

	Height, Weight, BMI (ANOVA)
	Not Significant

	Alcohol Intake
	Not Significant

	Smoking Habits
	Not Significant

	Meditation Practices
	Not Significant

	Recreational Activities
	Not Significant

	Physical Activity
	Not Significant

	Processed Food Intake
	Not Significant

	Fried Food Intake
	Significant (p ≤ 0.05)

	Healthy Diet Intake
	Significant (p < 0.01)



Discussion and Interpretation 
The present study evaluated the relationship between nutritional status—specifically Body Mass Index (BMI)—and various lifestyle behaviors (alcohol consumption, smoking, meditation, physical activity, and dietary habits) among dyslipidemic subjects. While some anthropometric and lifestyle variables showed no statistical significance, certain dietary patterns were found to have a notable association with BMI.
Anthropometric Profile
The mean values for height, weight, and BMI among normal, obese, and underweight dyslipidemic subjects revealed expected trends: obese individuals had higher body weight and BMI, while underweight individuals had significantly lower BMI and body weight. However, Duncan's Multiple Range Test indicated that these differences were not statistically significant (p > 0.05). This could partly be attributed to the small sample size in the underweight group (n=6), which limits the power of statistical comparisons. Additionally, intra-group variability may have overshadowed inter-group differences.
Alcohol and Smoking Habits
There was no significant relationship between BMI and either alcohol intake (p = 0.372) or smoking habits (p = 0.113) among dyslipidemic subjects. These findings are consistent with studies by Taylor et al. (2019) and Kleiner et al. (2004), which reported that alcohol and smoking behaviors were not reliably predictive of BMI in adult populations. This may suggest that, within this sample, metabolic outcomes like dyslipidemia may not be directly linked to these habits in isolation, but could be influenced more heavily by dietary and physical activity patterns.
Meditation and Recreational Activities
While a higher proportion of obese individuals reported practicing meditation, and both BMI groups had low engagement in recreational activities, no significant associations were found (p > 0.05). The observed patterns suggest that wellness behaviors such as meditation may be adopted more as a response to poor health (e.g., obesity or dyslipidemia) rather than serving as preventive practices. These findings are corroborated by Rafique et al. (2022) and Lin C.L. et al. (2018), who also found no statistically significant link between BMI and engagement in wellness behaviors.
Physical Activity and Processed Food Intake
Although a greater percentage of normal BMI individuals were involved in regular physical activity and consumed less processed food, the chi-square analysis showed no significant relationship (p = 0.240 and p = 0.143, respectively). These findings contrast with common assumptions but could be explained by inconsistencies in self-reported data, or the low intensity and frequency of physical activities undertaken, which might not be sufficient to influence BMI. As per Ding & Jiang (2020), not all forms of physical activity produce measurable impacts on BMI, especially when dietary intake offsets energy expenditure.
Fried Food Consumption and Healthy Diet Intake
Notably, fried food intake and healthy diet consumption were both significantly associated with BMI (p = 0.00 and p = 0.045, respectively). Obese dyslipidemic subjects had higher intake of fried foods, whereas individuals with normal BMI reported greater adherence to a balanced diet.
These findings align with previous research by Qi Q. et al. (2018) and Charlton K. et al. (2014). Qi et al. highlighted the potential for fried and energy-dense foods to exacerbate obesity and metabolic conditions. On the other hand, Charlton et al. emphasized that frequent intake of fruits, vegetables, and whole foods was linked to a healthy BMI and improved lipid profiles.
Thus, dietary habits appear to be more directly associated with BMI among dyslipidemic individuals than other lifestyle factors like smoking or alcohol use. This underscores the critical role of nutritional interventions in managing dyslipidemia and preventing further cardiometabolic complications.
4. Conclusion
The present study highlights that among dyslipidemic individuals, dietary habits show a more significant association with nutritional status, as measured by Body Mass Index (BMI), than other lifestyle factors such as alcohol consumption, smoking, meditation, or physical activity. While anthropometric parameters differed between groups, these differences were not statistically significant, likely due to sample size limitations and intra-group variability.
Importantly, frequent consumption of fried foods was positively associated with higher BMI, whereas regular intake of a healthy, balanced diet was linked to normal BMI levels. These findings reinforce the role of dietary patterns as key determinants of weight status and metabolic health in dyslipidemic populations.
In contrast, behaviors like smoking, alcohol intake, and participation in recreational or wellness activities, although important in general health, did not demonstrate a statistically significant relationship with BMI in this study.
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