


Impact of Lifestyle Habits on the Nutritional Status of Patients with Type 2 Diabetes


ABSTRACT
Background: Diabetes is classified as a metabolic disorder that can be effectively managed through beneficial dietary changes. Patients with diabetes are at an increased risk of developing chronic complications, including retinopathy, nephropathy, cardiovascular disease, neuropathy, and sepsis. The treatment of this illness is significantly influenced by lifestyle choices. Adopting a balanced diet, regular physical activity, maintaining appropriate sleep hygiene, and making other lifestyle choices significantly impacts the nutritional status of individuals with T2DM.
Objective: The present study aims to assess the impact of lifestyle habits on the nutritional status of patients with type 2 diabetes. 
Method and Materials: A total of 250 outpatients with type 2 diabetes were selected based on a purposive non-random sampling technique. The data was collected from Sir Sunder Lal Hospital, BHU, Varanasi, Uttar Pradesh. Socio-demographic profile, biochemical profile, nutritional profile, and lifestyle habits assessed through interview, self-structured questionnaire, and tools. (SPSS 25.0) version used for the analysis of the data.
Result: The analysis revealed that physical activity, gender, and WHR were significantly associated with BMI. The other variables, such as smoking, tobacco use, alcohol consumption, food habits, age, marital status, and socioeconomic status, did not show significant associations with the BMI (p > 0.05) of the patients.
Conclusion: This investigation emphasizes the substantial influence of sociodemographic and lifestyle variables on body mass index (BMI).  BMI is significantly influenced by gender, physical activity, and WHR.  The effective prevention and management of type 2 diabetes can be significantly influenced by the promotion of active lifestyles and the consideration of these variables.
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1. INTRODUCTION
Diabetes mellitus is a chronic condition that impacts the process of blood glucose in the body (Mukhtar et al., 2019) and leads to significant health issues. Diabetes can be classified into gestational diabetes, type 1 diabetes, type 2 diabetes, pre-diabetes, and MRDM. The main source of the diabetes epidemic is type 2 diabetes mellitus, which accounts for 90% of all diabetes cases. T2DM is a chronic condition characterized by elevated insulin resistance and diminished insulin secretion. Untreated severe diabetes can cause microvascular problems including retinopathy, nephropathy, and neuropathy as well as macrovascular ones including stroke, ischemic heart disease, and peripheral vascular disease (Krishnan et al., 2015). Among chronic non-communicable diseases, diabetes lowers quality of life by raising the risk of chronic complications and death (Schipper et al., 2023).
The most common risk factors for type 2 diabetes include a sedentary lifestyle, stress, overweight or obesity, adult-onset diabetes, and a family history of the disease. The most prevalent risk factors for diabetes are obesity and being overweight (Zheng et al., 2018). Dietary programs and healthy lifestyle interventions are crucial for the management of diabetes mellitus and the prevention of its complications (Sami et al., 2017). A well-balanced diet that includes complex carbohydrates, high-fiber foods, and lean sources of protein comprises approximately 15-20% of the total energy intake, and also healthy fats can help regulate blood sugar levels to improve insulin sensitivity (Amerkamp et al., 2025; Evert et al., 2019). Additionally, engaging in consistent physical activity enhances glucose uptake by muscles and supports weight management, which is important for diabetes control (Lee et al., 2012; Warburton et al., 2006). The diet should be the patient’s preference and also ensure it meets the necessary dietary allowances for all vitamins and minerals. Nutritional interventions are positively significant with the quality of life in the management of type 2 diabetes (Huang et al., 2016).
Lifestyle choices play a crucial role in both the progression and management of type 2 diabetes (Mozaffarian et al., 2011). Lifestyle modification has beneficial consequences that extend beyond the reduction of conventional risk factors (Duan et al., 2022). The cornerstone of diabetes management is the modification of diet and, in particular, physical activity. Physical activity is a comprehensive term that encompasses all activities that enhance energy expenditure and is a critical component of the diabetes management plan (Gherasim et al., 2023; Pippi et al., 2022).
Good sleep hygiene is equally extremely important since inadequate sleep is linked to higher insulin resistance and hormonal abnormalities that could aggravate diabetes (Anothaisintawee et al., 2016). Sleep disorders may accelerate diabetes progression and consequently significantly influence diabetes management (Schipper et al., 2023). It is crucial to consider the patient's comprehensive lifestyle patterns to implement interventions that promote optimal health (Kris-Etherton et al., 2022). When these lifestyle interventions are applied together, they create a complete strategy for enhancing health outcomes in people with Type II diabetes (American Diabetes Association, 2023).
This paper investigates the impact of lifestyle choices on the nutritional status of patients with type 2 diabetes, emphasizing the significance of dietary modifications, exercise, and other modifiable factors in the management of the condition. Knowing these links will enable doctors to create focused plans to encourage better lifestyles and enhance patient results (Bhurosy & Jeewon, 2014).
2. OBJECTIVES

2.1 To study the lifestyle habits of type 2 diabetes patients.
2.2 To assess the nutritional status of the type 2 diabetes patients.
2.3 To analyze the impact of lifestyle habits on the nutritional status of the patients.
3. RESEARCH METHODOLOGY
The current research was an original research article titled “Impact of Lifestyle Habits on the Nutritional Status of Patients with Type 2 Diabetes” and was conducted in a hospital located in the Varanasi district. The evaluation employed many instruments and methodologies to obtain the findings and a scientific research framework.  The subsequent headings delineate the chronological steps of the investigation:
3.1 Domain of the study
The present study was carried out in the Outpatient Department of Kaya Chikitsha, Department of Ayurveda, IMS, Banaras Hindu University, Varanasi, Uttar Pradesh, India. This cross-sectional study aimed to evaluate the impact of lifestyle habits on the nutritional status of individuals with type 2 diabetes mellitus.
3.2 Sampling procedure
The purposive sampling technique was used for the selection of subjects. The research included 250 diagnosed type 2 diabetic patients who had been selected from the outpatient department of Kaya Chikitsha, the Department of Ayurveda, IMS at Banaras Hindu University.
3.3 Inclusion Criteria 

3.3.1 Patient with Type 2 Diabetes Mellitus (Age Group: 35-75 yrs.).
3.3.2 Patient has had diabetes for >6 months.

3.4 Exclusion criteria

3.4.1 Pregnant, type 1 diabetic patients, alcoholics.
3.4.2 Respondents with lactose intolerance, severe hepatic or renal disorder, and other chronic complications. 
3.4.3 Respondent having any supplement or other experimental medicine.
Tools and Techniques
The data was collected through the personal interview method, and the questionnaire was formulated specifically keeping in mind the objectives of the study. The questionnaire was prepared after referring to literature on the subject and other relevant information (Internet and journals). Patients were interviewed by researchers in order to learn more about their eating habits, blood parameters, and anthropometric measurements. Socioeconomic status was calculated according to the Modified BG Prasad classification for the Oct 2023 scale. 
Collection of data
The data collection started after the consent of patients and ethical approval, which was granted by the Ethics Committee of the Institute of Science, Centre for Genetic Disorders, BHU, Varanasi. The committee's registration number is ECR/226/Indt/UP/2014/RR-22, dated January 4, 2022, and it is registered under Rule 122DD of the Drugs & Cosmetics Rule 1945. The Ethics Committee at the Centre for Genetic Disorders, Institute of Science, Banaras Hindu University (BHU), follows the ethical standards of Good Clinical Practice (GCP). Good Clinical Practice (GCP) is a recognized ethical and scientific benchmark for planning, conducting, and documenting clinical trials involving human participants. Adhering to GCP assures the public rights, safety, and well-being are safeguarded in accordance with the principles of the Declaration of Helsinki, while also ensuring the reliability and integrity of the trial data. Additionally, the study has been registered with the CTRI under registration number CTRI/2023/07/055208. 
The researcher conducted interviews with the subjects to gather information on their anthropometric measurements, socioeconomic status, and lifestyle choices, including physical activity, sleep quality, alcohol consumption, and tobacco and smoking. The WHO anthropometric techniques were used to measure weight and height. A measuring scale in inches was used to determine height. A digital weighing machine was used to measure body weight in kilograms. Weight in kilograms divided by height in meters results in the patient's body mass index (BMI) in kilograms per meter squared. Biochemical measurements of the patient, such as glycosylated hemoglobin, postprandial blood glucose, and fasting blood glucose, were collected from the pathology report. Nutritional status is assessed by the BMI method. The following weight categories were used to classify the respondents: underweight (BMI ˂ 18.5), normal weight (BMI 18.5-24.9), overweight (BMI 25.0-29.9), and obese (BMI ˃ 30).
Statistical analysis
The data was organized into tables and analyzed statistically using version 25 of the Statistical Package for Social Sciences (SPSS). The statistical analysis involved calculating the mean and standard deviation for continuous variables and determining percentages for categorical variables. Statistical significance was established using the Fisher exact test, with a P-value of less than or equal to 0.05.
4. Results and Discussion
This section summarizes the primary findings of the investigation and evaluates their significance in reference to the existing body of literature. The study emphasizes the relationships between nutritional status and several lifestyle and sociodemographic characteristics.
Table 1: Distribution of socioeconomic characteristics and eating habits among diabetic patients.
	Variables 
	Male (Mean + SD/%)
	Female (Mean + SD/%) 
	Total (Mean + SD/%)

	Age (years) 
	51.5 +11.82
	46.6+6.79
	49.17+9.99

	Gender (%)
	(130) 52%
	(120) 48%
	(250)100% 

	Marital status (n) % 

	Married
	(122) 93.9%
	(120) 100%
	(242) 96.8% 

	Unmarried
	(0)
	(0)
	(0)

	Divorced
	(0)
	(0)
	(0)

	Widow/ widower
	(8) 6.2%
	(0)
	(8) 3.2% 

	Food habits (n)% 

	Vegetarian
	(62) 47.7%
	(67) 55.9%
	(129) 51.6%

	Eggetarian
	(17) 13.08%
	(12) 10%
	(29) 11.6%

	Non-vegetarian
	(51) 39.3%
	(41) 34.2%
	(92) 36.8% 


The demographic data in table 1 represents an investigation of the age, gender distribution, marital status, and eating preferences of the population studied. For continuous variables, the data is shown as mean + standard deviation; for categorical variables, it is shown as percentage. The mean + SD age of the participants is approximately (49.17+9.99 years) with males being slightly older (51.5+11.82 years) than females (46.6+6.79 years) and a wider age spread among males. The sample is 52% men and 48% women, indicating a rather equal representation. The marital status data indicates that a majority of the participants are married, with 93.8% of males and 100% of females being married. No individuals were reported as unmarried or divorced.  While no females are widowed, a small percentage of males (6.2%) are widowers, indicating a minor gender disparity in widowhood within the population being studied.
Dietary choices differ among the group in the context of food habits. The vegetarian diet is adhered to by slightly more than half of the population (51.6%), with females (55.8%) being slightly more likely to be vegetarians than males (47.7%). The sample is composed of 11.6% eggetarians, with comparable percentages among males (13.08%) and females (10%). 36.8% of participants adhere to non-vegetarian diets, with a comparatively greater percentage among males (39.2%) than females (34.2%). The data shows a mostly middle-aged, married population with varied eating habits.
Table 2: Distribution of Socioeconomic Status Among Patients by Percentage.
	Socioeconomic status 
	Male (n) %
	Female (n) %
	Total (n) % 

	Upper class
	(12) 9.2%
	(10) 8.4%
	(22) 8.8% 

	Upper middle class
	(29) 22.3%
	(17) 14.2%
	(46) 18.4% 

	Middle class
	(55) 42.3%
	(43) 35.9%
	(98) 39.2% 

	Upper lower class
	(34) 26.2%
	(45) 37.5%
	(79) 31.6% 

	Lower class 
	0
	(5) 4.2%
	(5) 2% 

	Total
	(130) 100%
	(120) 100%
	100%



The data in table 2 indicates an equal distribution of socioeconomic status (SES) between males and females, despite the existence of gender disparities. The middle class, which makes up 42.3% of males and 35.9% of females, remains the largest group for both sexes, suggesting that a notable share of both populations fits this profile. Compared to 8.4% and 14.2% of women, respectively, men are notably greater in the upper and upper-middle classes, with 9.2% in the upper class and a significant 22.3% in the upper-middle class. This implies that guys are more probable to fit higher SES groups. On the other hand, females are more common in the upper-lower and lower classes; 37.5% are in the upper-lower class and 4.2% are in the lower class, as opposed to 26.2% and 0% of males, respectively. This suggests that females are more prone to suffer socioeconomic disadvantage.
Table 3: Means and Standard Deviations of Biochemical Parameters and Anthropometric Measurements.
	Variables 
	Male
	Female
	Total
	P-value

	Anthropometric measurements 
	

	BMI (kg/m2)
	26.3+3.3
	27.8+6.04
	27+4.9
	0.000

	WHR
	1.0+0.54
	1.02+0.08
	1.01+0.07
	0.000

	Biochemical parameters 
	

	Fasting BG (mg/dl)
	177.6+35.4
	198.9+64
	187.8+52
	0.034

	Postprandial BG (mg/dl)
	256+60.1
	276.6+62.8
	265.9+62
	0.904

	HbA1C (%)
	9.1+1.3
	9.7+1.6
	9.4+1.5
	0.325


The data in Table 3 exhibits significant disparities between male and female respondents in a variety of anthropometric and biochemical parameters. With females (27.8 ± 6.04) computing higher than males (26.3 ± 3.3), the mean BMI for all participants was 27 ± 4.9 kg/m², a difference that was highly significant (p = 0.000). Females (1.02 ± 0.08) had a slightly greater waist-to-hip ratio than males (1.0 ± 0.54), and this difference was also statistically relevant (p = 0.000). Biochemical data show that females (198.9 ± 64 mg/dL) had far higher fasting blood glucose (FBG) levels than males (177.6 ± 35.4 mg/dL), with a P-value of 0.034 suggesting statistical significance. Though females had somewhat higher averages in both, no notable gender differences were seen in postprandial blood glucose (PPBG) and HbA1c values. PPBG and HbA1c had P-values of 0.904 and 0.325, respectively, suggesting the differences were not statistically relevant.
Figure 1: Percentage distribution of BMI of the patients.

The data on Body Mass Index (BMI) in figure 1 illustrates substantial disparities in various categories of weight between males and females. Of the whole population, only a little (4%) is underweight (BMI < 18.5); all are female (8.4%), and none are male. With comparable representation from both males (29.2%) and females (28.4%), the normal BMI range (18.5–24.9) contains 28.8% of the total population. But in the overweight and obese groups, notable gender disparities appear. 63.8% of males are overweight (BMI 25–29.9), while only 31.7% of females fall into this category. On the other hand, females (31.7%) are far more likely than males (7.7%) to be obese (BMI above 30). This suggests that although males are more prone to being overweight, females have a greater inclination towards obesity or underweight. The research indicates that although appropriate BMI is rather consistent across sexes, men are mostly overweight, and females show a broader distribution across the BMI spectrum—from underweight to obese emphasizing gender-specific patterns in body weight and maybe different health concerns.
Figure 2: Percentage distribution of the patients' smoking and use of tobacco and alcohol.


Figure 2 shows the percentage of boys and females in this study who smoke, use tobacco, and drink alcohol occasionally. It shows a distinct gender difference in all three practices. Smoking is primarily reported among males (3.9%), with no females being recorded as smokers. The population's total smoking prevalence is 2%.  The combined total of 11.6% is the result of a considerably higher prevalence of tobacco use among males (18.5%) than females (4%).  Likewise, stated infrequent alcohol use is only among men (18.5%), with no women reporting this practice; therefore, the total is 9.6%. The research shows, therefore, that men smoke, use tobacco, and drink more often than women. These results indicate that substance use behaviors are primarily associated with men in the sample population.
Figure 3: Percentage distribution of physical activity of the patients.

Figure 3 of the Physical Activity section illustrates the distribution of physical activity levels among males and females, including sedentary, moderate, and intensive workers.
Sedentary activity is comprised of 30% males and 27.5% females, yielding a total of 28.8%.  Among all groups, the moderate activity level is the most common; 55.4% of males, 54.2% of females, and a total of 54.8% of the population participate at this level.  Finally, just 14.6% of males and 18.3% of females are at the heavy activity level, which totals 16.4%. The chart shows that most males and females, overall, are moderately physically active; there are fewer people at either end and a slightly larger proportion of females partaking in high levels of activity than males.
Table 4: Cross Tabulation of Lifestyle Habits, Sociodemographic Characteristics, WHR, and Socioeconomic Status with BMI of the Diabetic Patients.
	Variables
	P-value

	Lifestyle Habits 

	Smoking
	0.720

	Tobacco
	0.679

	Alcohol
	0.208

	Food habits
	0.122

	Physical activity
	0.002

	Age
	0.092

	Gender
	0.001

	Marital status
	0.798

	WHR
	0.000

	Socio-economic status
	0.619


Table 4 reveals significant correlations between body mass index (BMI) and physical activity (P = 0.002), gender (P = 0.001), and waist-hip ratio (WHR) (P = 0.000). These findings show that the involvement of individuals in physical activity, gender, and body fat distribution mostly affect BMI. BMI showed no significant relationship with some variables, including smoking, tobacco use, alcohol use, dietary patterns, age, marital status, and socioeconomic status (P> 0.05). A study published in BMC Public Health, for instance, confirmed that lower levels of physical activity are significantly linked with higher BMI, especially in adults, thus supporting the function exercise performs in weight control (Gebremariam et al., 2020). Studies show that the variations in fat and muscle mass between men and women affect BMI and its reading. For instance, at the same BMI, women often have more body fat than males (WHO, 2021). Studies have shown that the waist-hip ratio (WHR), a measure of central obesity, is a more consistent predictor of health risks than BMI. A study released in the Journal of Clinical Endocrinology & Metabolism underlined waist-hip ratio's (WHR) relevance in assessing obesity and related health issues by showing that it is usually a better predictor of heart and metabolic disorders than BMI. The results of this study confirm the present scientific knowledge underlining the major influence that gender, physical activity, and waist-hip ratio (WHR) have in forming body mass index (BMI). Apart from their statistical relevance in this study, these elements are also well known in the literature as significant drivers of body composition and weight status.
5. CONCLUSION
This study emphasizes the significant influence of physical activity, gender, and waist-hip ratio (WHR) on body mass index (BMI), highlighting the effects of lifestyle and sociodemographic factors. These three factors demonstrated statistically significant correlations with BMI, suggesting their importance in the management and progression of obesity and associated metabolic disorders. Physical exercise is the most important lifestyle component that affects the BMI of the body.  Regular moderate to intense physical exercise helps keep your energy levels in check, burn fat, and keep your lean body mass. Research consistently provides that inactive individuals have a higher BMI and an increased probability of obesity. A research article published in the BMC Public Health journal shows an association between increased physical activity and lower BMI and also enhanced metabolic health. 
This finding emphasizes the essential requirement to promote active lifestyles within obesity management and prevention strategies. The variation in BMI is significantly influenced by gender. Males and females differ biologically and hormonally in terms of fat distribution, muscle mass, and metabolic rate, which influences BMI.   Women have higher body fat percentages than men at similar BMI levels, with body fat largely distributed in the hip and thigh regions.   However, males have a higher propensity to accumulate central body fat. These changes may have an effect on the BMI and what it means for health. Thus, gender-specific methods may be required when developing weight management interventions (Bhurosy & Jeewon, 2014).  The waist-hip ratio (WHR) indicates the fat distribution in the body, particularly central or abdominal obesity. It also has demonstrated higher accuracy than body mass index (BMI) alone in predicting the risk related to metabolism and cardiovascular disease. Central obesity is closely associated with insulin resistance, type 2 diabetes, and cardiovascular diseases. This study found the significant association between body mass index (BMI) and waist-to-hip ratio (WHR), which points to the importance of incorporating waist hip ratio as an additional parameter in the assessment of obesity. A higher waist-to-hip ratio (WHR) shows an increased amount of visceral fat, which is metabolically active and more dangerous compared to subcutaneous fat. This present study emphasizes the importance of encouraging physical activity, using specifically gender-oriented approaches, and monitoring waist-to-hip ratio (WHR) in health programs to combat obesity and related health issues. Public health policies should focus on the promotion of healthy lifestyles, incorporating strategies related to gender sensitivity, and monitoring abdominal fat distribution to effectively manage the rising obesity and prevent associated chronic diseases such as type 2 diabetes and cardiovascular diseases.
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% of Physical Activity

Male	
Sedentary	Moderate	Heavy	30	55.4	14.6	Female	
Sedentary	Moderate	Heavy	27.5	54.2	18.3	Total	
Sedentary	Moderate	Heavy	28.8	54.8	16.399999999999999	



% BMI of the patients

Male	
Underweight	Normal Weight	Overweight	Obesity	0	29.2	63.8	7.7	Female	
Underweight	Normal Weight	Overweight	Obesity	8.4	28.4	31.7	31.7	Total	
Underweight	Normal Weight	Overweight	Obesity	4	28.8	48	19.2	



% of Smoking Consumption of Tobacco and Alcohol

Male	
Smoking	Tobacco	Alcohol Occasionally	3.9	18.5	18.5	Female	
Smoking	Tobacco	Alcohol Occasionally	0	4	0	Total	
Smoking	Tobacco	Alcohol Occasionally	2	11.6	9.6	
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