


The Role of Millets (Shree Anna) in Reducing Obesity: Exploring the Potential of Traditional Grains for Weight Management
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The prevalence of obesity is profoundly occurred among the women due to genetic issues, aging, wrong food habits, stress, lack of physical activity, post- partum weight gain etc. Millets are considered good for health as it has low glycemic index, rich source of antioxidants, high minerals and proteins, good source of dietary fibres, beneficial to combat daily lifestyle diseases and cost effective. This study was carried out to find out the effect of consumption of millets on weight management among women. The recent study was undertaken purposively in the model villages of Krishi Vigyan Kendra, Banda i.e. Chahitara (Control Group) and Kanwara (Experimental Group).Total Sixty women were randomly selected and divided into experiment (n = 30) and control groups (n = 30).Selected respondents were suffering from obesity and their age varies from 25-50 years. Before and after intervention the physiological parameters, Blood Glucose level and BMI of women were assessed. A statistically significant decrease in weight and BMI was observed in the experimental group after 90 days. In experimental group mean value was higher in pre-test i.e. 77.33±4.4 moreover highly significant difference (t value: 14.06) was found at 5% level of probability among them. Therefore it can be concluded that with the addition of millet in daily diet and physical exercises has a positive impact on decreasing the BMI level of Women.   
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INTRODUCTION
The World Health Organization (WHO) has eloquently articulated the peril of overweight and obesity as the excessive accumulation of fat that jeopardizes health. A body mass index (BMI) exceeding 25 is deemed overweight, while a BMI surpassing 30 classifies as obese (1). In 2024, the NCD Risk Factor Collaboration (NCD-RisC) revealed a staggering statistic: over one billion individuals globally are grappling with obesity, including nearly 880 million adults and 159 million children and adolescents aged 5-19 years.
The National Family Health Survey-5 (NFHS-5) reports an alarming rise in prevalence, with 44.02% of males and 41.16% of females classified as overweight or obese, a sharp increase from the 37.71% and 36.14% recorded in NFHS-4 (2). Particularly concerning is the impact of obesity on women during midlife, a period marked by both clinical and public health challenges. As women transition from reproductive to non-reproductive phases, they face biological and hormonal changes that foster abdominal weight gain (3,4). This menopausal transition also influences lifestyle choices, often prioritizing familial and professional duties over personal health, thereby exacerbating weight gain (5). This weight accumulation in midlife is not merely aesthetic but is linked to a host of chronic cardiometabolic conditions like diabetes, hypertension, and dyslipidemia, alongside disorders such as non-alcoholic fatty liver disease, sleep apnea, and osteoarthritis in later years (6). The call for behavioural modification is urgent; adopting healthy eating habits is pivotal. Lifestyle adjustments like embracing heart-healthy diets and increasing physical activity are not just recommendations but necessities for combating obesity (7). Observational studies underscore the benefits of whole grains, which are associated with a lower risk of weight gain and related diseases like diabetes, heart disease, and obesity (8).
Millets stand out as a nutritional powerhouse in this context. Rich in dietary fiber, minerals, and various phytochemicals like polyphenols and lignans, millets offer significant health benefits. They serve as antioxidants, immune modulators, and detoxifying agents, protecting against age-related degenerative diseases. Remarkably, incorporating millets into diets has shown a 7% reduction in BMI among those overweight or obese, demonstrating the potential to revert to a normal BMI. Among the millets, finger millet, pearl millet, and foxtail millet are particularly noted for weight loss due to their high protein and fiber content combined with a low glycemic index, making them ideal for those seeking to manage or reduce their weight. Keeping the above facts in mind the present investigation was carried out to know the effect of consumption of millet (shree anna) on weight management of obese women in the Banda District of Uttar Pradesh.
MATERIAL AND METHODS:
Selection of Sample and Locale: An Experimental study was conducted in Banda which is the easternmost one of the district of Bundelkhand, Uttar Pradesh state of northern India. Total Sixty women participants (30 from each village) from the age group of 25-50 years who were suffering from obesity were purposively selected from the model villages of Krishi Vigyan Kendra, Banda i.e. Chahitara (Control Group) and Kanwara (Experimental Group). The study was an ex-post approach to assess the impact of adoption and consumption of millet by individual. This study was conducted in the month from December, 2023 to February, 2024 (90 days) because millet are considered as staple winter grain and well known for its warming properties, making it an excellent choice for winter consumption and very much helpful for weight loss. 
Data Collection: To attain the desired objective of the present investigation, an Interview Schedule was developed. Data were collected through personal interview which consists of a questionnaire about frequency of millet consumption and Indigenous Technical Knowledge and practices for weight management. Regarding anthropometric indices (height, weight, BMI) and biochemical parameters (haemoglobin, blood sugar level and blood pressure) were collected by specific instruments and was compared with parameters given by various health organizations viz. Indian Council of Medical Research (2020), National Institute of Nutrition (2010), World Health Organization (2004,2011, 2013) and American Heart Association (2020). 
Statistical Analysis: The data were compiled and results were drawn using various statistical tools like frequency, percentage, mean, standard deviation, paired t- test and correlation. 
Result and Discussion
Table 1: Physiological Parameters of respondents 
	S.No.
	Physiological Parameters
	Reference standard 
	Group 1 (N=30)
	Group 2 (N=30)

	
	
	
	Range
	Mean±SD
	Range
	Mean±SD

	1. 
	Age (Years)
	
	25-50
	36.53±7.69
	25-50
	35.13±8.70

	2. 
	Height (cm)
	162b
	143-165
	155.13±6.72
	144-163
	158.53±5.97

	3. 
	Weight (kg)
	55b
	69-88
	77.33±5.05
	67-87
	77.33±4.40

	4. 
	BMI (kg/m2)
	18.5-22.9a
	28.1-36.7
	32.51±3.56
	27.9-37.8
	31.48±2.74

	5. 
	Blood Pressure
(mmHg)
	
	
	
	
	

	
	Systolic
	120c
	120-139
	129.26±5.70
	121-140
	129.66±3.79

	
	Diastolic 
	80c
	76-100
	83.53±6.37
	81-101
	85.66±6.70


a NIN (2010)                                    b ICMR (2020)                                                                 c WHO (2013)
The table 1 represents the physiological parameters of selected respondents. The mean age among control group was 36.53±7.69 subsequently average height was 155.13±6.72 however, in case of weight of control group the mean was 77.33±5.05. The average mean of BMI (Body Mass Index) of the selected respondents was higher than standard i.e. 32.51±3.56. The increased body weight during middle-aged is associated with an increased chance of ill health (9). In case of blood pressure the mean standard of systolic was 129.26±5.70 whereas diastolic was 83.53±6.37 which is under the given range. Similarly, in the experimental group we found that the average mean age was 35.13±8.70 subsequently height 158.53±5.97, weight 77.33±4.40 and BMI 31.48±2.74 which was normal in range. However, the systolic blood pressure of selected subjects was 129.66±3.79 and diastolic 85.66±6.70 which were under the given range respectively. Moreover the mean haemoglobin level of respondents suffering from Anemia has been presented in Table 2. The mean haemoglobin level of the total 16 women was 12.85±2.64 g/dl which shows the state of non-anaemic subjects in the present study. Total 30 women (Group 1= 53.33 percent and Group 2= 46.66 percent) were mild anaemic and their mean score was 11.52±3.44 g/dl. On the other hand, 9 women (10 percent from group 1 and 20 per from cent group 2) were having moderate anemia whereas the remaining 5 women (8.33 percent) were suffering from severe anemia condition with mean score 7.67±3.12 g/dl. Cappellini et al. (10) reported that Anemia is a widespread public health concern that impacts people of all ages in both developed and developing nations. The World Health Organization (WHO) defines anemia as hemoglobin (Hb) levels below 12.0 g/dL in women and below 13.0 g/dL in men. However, normal Hb levels can differ based on factors such as sex, ethnicity, and physiological conditions. Revised lower limits for normal Hb levels have been suggested, taking into account ethnicity, gender, and age. Anemia is typically caused by multiple factors and does not occur as an isolated condition. Larson et al. (11) conducted a study on the factors contributing to anemia among mothers and children in Uttar Pradesh, India. The study found that 36.4% of mothers and 56.0% of children were anemic, with 26.7% of women and 44.6% of children experiencing iron deficiency anemia. Ferritin emerged as the most significant predictor of hemoglobin levels, with a β coefficient (95% CI) of 1.03 (0.80, 1.27) g/dL in women and 0.90 (0.68, 1.12) g/dL in children.
Table 2: Hemoglobin level of selected respondents
	Type of Anemia
	Hemoglobin level
(g/dl)
	Group 1
(N=30)
	Mean±SD

	Group 2
(N=30)
	Mean±SD

	Total (N=60)
	Mean±SD

	Non-anemic 
	≥12
	9 (30)
	12.64±2.67
	7 (23.33)
	12.58±3.53
	16 (26.66)
	12..85±2.64

	Mild Anemia
	11.0–11.9
	16 (53.33)
	11.78±1.60
	14 (46.66)
	11.44±1.46
	30 (50)
	11.52±3.44

	Moderate Anemia 
	8.0-10.9 
	3 (10)
	9.37±2.57
	6 (20)
	10.12±1.63
	9 (15)
	9.97±1.53

	Severe Anemia
	< 8
	2 (6.66)
	7.82±3.54
	3 (10)
	7.36±4.52
	5 (8.33)
	7.67±3.12


Source: World Health Organization (2011)
Table 3: Effect of Millet Consumption on Blood Glucose Level of selected respondents 
	Blood Glucose Level
	Control (N=30)
	Experimental (N=30)
	t-value

	
	Range
	Mean±SD
	Range
	Mean±SD
	

	Presumptive Diagnosis 
(mg/dl)
	94-123
	110.9±3.67
	95-125
	112.47±4.78
	13.69**

	Postprandial (mg/dl)
	110-150
	140.87±4.96
	90-140
	120.21±3.69
	10.96*



The effect of consumption of millet on blood glucose level among selected respondents was given in table 3. Total 60 respondents were selected for present study among them 30 were come under control group and 30 among experimental. So, in case of control group the average mean of presumptive diagnosis (mg/dl) was 110.9±3.67 and postprandial blood glucose level i.e. 140.87±4.96 (mg/dl) among respondents were in normal range. Whereas, in case of experimental group the mean of presumptive diagnosis (mg/dl) was112.47±4.78 and postprandial blood glucose level was 120.21±3.69 respectively. The statistically analyzed data showed that highly significant difference was found between control and experimental group (Presumptive Diagnosis mg/dl) with t value: 13.69 at 5% level of probability furthermore, the significant difference (t value- 10.96) was found among control and experimental group related to postprandial blood glucose level at 5% level of probability.
In March 2021, during its 75th session, the United Nations General Assembly proclaimed 2023 as the International Year of Millets (IYM 2023) to highlight the significance of millets and their health benefits. The initiative aims to encourage the cultivation, consumption, and value addition of millet-based products. The theme for the International Year of Millets was “Healthy Millets, Healthy People.”Millets comprises a variety of small-grained, warm weather and annual cereals that are a part of the grass family, also drought tolerant in nature. Consumption of millets serves various functions to maintain good health of our body. However, it contains good amount of dietary fibers which aids in digestion and protects from several colonic disorders, rich source of micronutrients like finger millet rich in calcium that reduces the incidence of calcium deficiency disorders among people. Likewise, millets are god of grain and different millets are rich in different types of nutrients and providing variety of beneficial functions in our body.  
Table 4: Frequency of consumption of millets 
	Name of Millet 
	Control (N=30)
	Experimental (N=30)

	
	Daily
	Frequently
	Weekly
	Monthly
	Never
	Daily
	Frequently
	Weekly
	Monthly
	Never

	Sorghum
	-
	-
	-
	11(36.66)
	19
(63.33)
	18 (60)
	9 (30)
	2 (6.66)
	1 (3.33)
	-

	Foxtail Millet 
	-
	-
	2 (6.66)
	6(20)
	22 (73.33)
	16 (53.33)
	11 (36.66)
	3 (10)
	-
	-

	Kodo
	-
	-
	3 (10)
	3(10)
	24 (80)
	7 (23.33)
	19 (63.33)
	4 (13.33)
	-
	-

	Finger Millet
	-
	-
	-
	5 (16.66)
	25 (83.33
	8 (26.66)
	6 (20)
	5 (16.66)
	8 (26.66)
	3 (10)

	Pearl Millet
	-
	-
	2 (6.66)
	5 (16.66)
	23 (76.66)
	9 (30)
	6 (20)
	8 (26.66)
	5 (16.66)
	2 (6.66)

	Barnyard
	-
	-
	1 (3.33)
	1 (3.33)
	28 (93.33)
	7 (23.33)
	6 (20)
	3 (10)
	3 (10)
	11 (36.66)

	Proso Millet 
	-
	-
	-
	-
	30 (100)
	1 (3.33)
	3 (10)
	4 (13.33)
	7 (23.33)
	15 (50)


(Values in parenthesis indicate percentages)

Table 4 showed the frequency of consumption of various millets among selected respondents. Among control group majority (63.33%) of people are not consuming sorghum millet followed by 11 (36.66%) people consuming monthly whereas, in experimental group 60 per cent respondents consumed daily, 30 per cent frequently, 6.66 per cent weekly and 3.33 per cent monthly. Rao et al. (12) reported that sorghum is a good source of dietary fiber and possesses distinct chemical and physical properties, such as bulk addition to the diet, viscosity, and water-holding and absorption capacities, which influence its physiological effects. These characteristics contribute to hunger satisfaction, enhance satiety, and help lower the risk of obesity. Related to foxtail millet among control group mostly (73.33%) respondents were never consumed however 20 per cent consuming monthly and 6.66% people were consumed weekly; in experimental group majority (53.33%) of them consumed daily followed by 36.66 per cent frequently and 10 per cent weekly. Moreover, in case of kodo millet among control group the percentage of never consumed respondents was higher i.e. 80% and 3-3 subjects consumed monthly and weekly; however among experimental group majority (63.33%) of subjects consumed frequently, 23.33 per cent daily and only 4 (13.33%) people ear weekly. Among control group the 83.33 per cent subjects were never intake consumption of finger millet whereas only 5 subjects were taken monthly furthermore, in experimental group most of the subjects consumed daily and monthly i.e. 26.66 per cent followed by frequently (20%), weekly (16.66%) and only 3 subjects never consumed finger millet. The majority (76.66%) of respondents was never consumed of pearl millet among control group; 16.66 per cent people consumed monthly and only 6.66 per cent weekly. Similarly, in experimental group 30 per cent consumed daily, 26.66 per cent weekly, 16.66 per cent monthly only 2 subjects never consumed pearl millet. In case of barnyard millet, 93.33 per cent people never consumed followed by 1-1 people take monthly and weekly among control group although in experimental group, most (36.66%) of the respondents were never consumed subsequently 23.33 per cent subjects consumed daily, 20 per cent frequently 10 per cent weekly and monthly. 
Lastly, all the selected subjects never consumed proso millet in case of control group however, 50 per cent individuals never consumed proso millet among experimental group, 23.33 per cent monthly, 13.33 per cent weekly, 10 per cent frequently and only 1 subject consumed daily respectively. Millets are considered a diabetes-friendly food due to their low glycemic index (≤ 55.9), which helps prevent sudden spikes in blood sugar levels. Consuming millets ensures a gradual and steady increase in blood sugar levels. Foods with a low glycemic index (GI) are also effective in regulating body fat percentage, as noted by (13). This, in turn, helps reduce adipose tissue and supports weight loss. A study by Vedamanickam, et al. (14) comparing the effects of a millet-based diet with a non-millet diet on individuals with diabetes revealed that a millet diet is more effective in regulating blood glucose levels.
Table 5: ITK Practices along with millet consumption to control obesity
	S.No.
	Particulars
	Experimental (N=30)

	
	
	Never
	20-40 Days
	50-60 Days 
	Daily

	1. 
	Physical Exercise
	
	
	
	

	2. 
	Gymnasium
	24 (80)
	-
	6 (20)
	-

	3. 
	Yoga and Meditation
	6 (20)
	14 (46.66)
	8 (26.66)
	2 (6.66)

	4. 
	Walking
	4 (13.33)
	8 (26.66)
	14 (46.66)
	4 (13.33)

	5. 
	Other
	-
	-
	-
	-

	6. 
	Intermittent Fasting
	
	
	
	

	7. 
	16 Hrs.
	-
	-
	-
	4 (13.33)

	8. 
	14 Hrs.
	-
	6 (20) 
	4 (13.33)
	-

	9. 
	12 Hrs.
	-
	-
	16 (53.33)
	-

	10. 
	Limit Processed Food
	-
	4 (13.33)
	20 (66.66)
	6 (20)

	11. 
	High Protein low carbs Diet 
	-
	4 (13.33)
	16 (53.33)
	10 (33.33)

	12. 
	Use of herbal tea (Menthi, Saunf, Dalchini etc.)
	-
	12 (40)
	12 (40)
	6 (20)

	13. 
	Detox Drink
	2 (6.66)
	8 (26.66)
	16 (53.33)
	4 (13.33)


(Values in parenthesis indicate percentages)
Obesity is a condition in which person having 20% more weight than ideal body weight though obesity is not a disease but symptom of underlying diseases. The indigenous technology knowledge practices were shown in Table 5 along with millet consumption to control obesity. In terms of physical exercise, majority (80%) of experimental group people never gone for gymnasium and only 20 per cent people gone 50 to 60 days only. However, frequency of 14 people does yoga and meditation 20 to 40 days followed by 26.66 per cent 50 to 60 days, 20 per cent never done yoga and meditation and only 2 subjects done daily. Most (46.66%) of them walking 50 to 60 days including 26.66 per cent 20 to 40 days, 4 subjects never done walking and 4 does daily. Next, intermittent fasting in this 13.33 per cent does daily for 16 hours, 20 per cent does fasting for 14 hours till 20 to 40 days followed by 4 subjects till 50 to 60 days and lastly 16 respondents done intermittent fasting of 12 hours for 50 to 60 days. Furthermore, majority (66.66) of respondents consumed limited processed food products till 50 to 60 days followed by 20 per cent daily and 13.33 per cent till 20 to 40 days. In case of protein rich and low carbohydrate diet, 16 respondents consumed till 50 to 60 days; 10 subjects daily and 4 subjects till 20 to 40 days. Herbal products are better to use than any other products because it doesn’t harm to our body however, 40 per cent used herbal tea contained menthe, sauf, dalchini etc.  till 20 to 60 days while 20 per cent daily. Detoxification refers to the medically supervised process of managing acute intoxication. So, total 16 respondents drunk detox drink till 50 to days, 8 subjects 20 to 40 days and 4 subjects drunk daily including6.66 per cent respondents never drunken any type of detox drinks respectively.
The physiological parameters of pre and post-test among control and experimental group have been given in Table 6. In case of control group, average mean weight was higher in post-test group subjects i.e. 78.18±4.34 whereas non-significant (t value: -5.62 ) difference found between them; in experimental group mean value was higher in pre-test i.e. 77.33±4.4 moreover highly significant difference (t value: 14.06)  was found at 5 % level of probability among them. Vissapragada (15) elaborated that Millets are nutrient-rich, gluten-free whole grains that are easy to digest. They are excellent sources of protein, fiber, and iron, as well as polyphenols, flavonoids, and other phytochemicals with anti-inflammatory properties. A study found that consuming millets over four weeks resulted in an average weekly weight loss of 1.2 kg, with a reduction in Body Mass Index (BMI) from 28.8 to 26.6.Likewise, little bit difference found in average mean of pre-test (32.42±3.63) and post-test (32.97±3.37) respondents in control group also non-significant (-0.72) difference was there; in experimental group mean of pre-test (30.9±2.87) was higher than post-test (25.55±1.98) group people though highly significant difference (t value: 9.69)  was found at 5 % level of probability when compared with both. Obesity occurs when calorie consumption exceeds calorie expenditure, leading to the accumulation of fat cells in the body. Lifestyle factors play a significant role in the development of obesity, including the consumption of high-fat, sugary, and fast foods, irregular meal timings, and lack of physical activity. Adopting lifestyle changes, such as heart-healthy eating and increased physical activity, can aid in managing obesity. Observational studies indicate that consuming whole grains can lower the risk of weight gain. Whole grains retain the endosperm, bran, and germ of the plant (15) and are known to reduce body fat. Incorporating whole grains into a balanced diet helps decrease the prevalence of diabetes, cardiovascular diseases, and obesity. As a staple energy source in daily meals, replacing refined grains with whole grains offers a sustainable approach to weight loss.
Table 6: Physiological parameters of control and experimental group
	Physiological Parameters
	Control Group
	Experimental Group

	
	Pre- Test
	Post Test
	t value
	Pre- Test
	Post Test
	t value

	Weight
	77.33±5.05
	78.18±4.34
	-5.62NS
	77.33±4.4
	64.13±5.12
	14.06**

	BMI
	32.42±3.63
	32.97±3.37
	-0.72NS
	30.9±2.87
	25.55±1.98
	9.69**

	Blood Pressure
	
	
	
	
	
	

	Systolic
	129.27±5.7
	129.67±5.05
	-0.39NS
	129.67±3.79
	119.6±2.41
	7.27**

	Diastolic
	83.53±6.37
	83±3.44
	0.21NS
	85.67±6.70
	80.07±1.79
	3.22**

	Hemoglobin
	10.93±1.63
	10.90±1.19
	0.22NS
	11.44±1.46
	12.65±0.73
	-3.29NS



Blood pressure is the force of blood pushing against artery walls as the heart pumps blood throughout the body whereas, systolic blood pressure in case of control group there was minute difference in both the test group (pre-test:  129.27±5.7 and post-test: 129.67±5.05) so, statistical data showed non-significant difference. In terms of experimental group, mean value of systolic blood pressure of pre-test group was higher i.e. 129.67±3.79 than post-test group (119.6±2.41) and statistically highly significant difference (t value: 7.27) was found at 5 % level of probability. Diastolic pressure is the minimum pressure in the arteries between heartbeats so, in control group there was not much difference found in pre-test group (83.53±6.37) and post-test (83±3.44) group also statistically non-significant (t value: 0.21). Among experimental group, average mean value was higher in pre-test (85.67±6.70) group respondents than post-test (80.07±1.79) although both are statistically highly significant (t value: 3.22) at 1% level of probability. Hemoglobin is a protein found in red blood cells that transports oxygen from the lungs to the tissues and organs throughout the body, while also carrying carbon dioxide back to the lungs; in control group difference of hemoglobin in pre-test (10.93±1.63) and post-test (10.90±1.19) group people was very minute moreover, both showed non-significant difference (t value: 0.22) when compared statistically. In case of experimental group, the mean value of post-test (12.65±0.73) group people was higher than pre-test (11.44±1.46) and showed non-significant difference among them respectively. Jacob et al. (16) also reported that Supplementary benefits of millet include treatment of Ca deficiency and anemia particularly for pregnant women and young children.
Table 7: Mean daily intake of nutrient by the selected subjects 
	Nutrients
	Control Group
	Experimental Group

	
	RDA
	Observed Value
	% intake
	RDA
	Observed Value
	% intake

	Energy 
	2130
	2363.59±134.45
	110.96
	2130
	1188.16±73.55
	55.78

	Protein
	45.7
	97.36±4.41
	213.04
	45.7
	47.69±1.43
	104.35

	CHO
	130
	292.59±8.62
	225.06
	130
	152.82±7.92
	117.55

	Total Fat
	20
	43.86±10.01
	219.3
	20
	19.95±1.51
	99.75

	Dietary Fiber
	30
	21.74±2.27
	72.46
	30
	35.07±3.66
	126.42

	Calcium 
	1000
	1255.23±60.89
	125.52
	1000
	1065.45±247.79
	106.5

	Iron
	19
	22.77±1.46
	119.84
	19
	24.02±0.77
	152.73



Table 7 shows that the mean daily dietary nutrient intake of respondents.
Energy: The observed value of mean daily energy intake by control group was higher (2363.59±134.45) and experimental group was lower (1188.16±73.55) than recommended. Whereas, in terms of percentage energy intake in control group was 10.96 per cent higher than recommended. 
Protein: The mean score of daily dietary protein intake by control group (97.36±4.41) and experimental group (47.69±1.43) was higher than recommended (45.7g). However, per cent protein intake of both the group was higher i.e. 113.04 for control and 4.35 for experimental group. 
Carbohydrates: The consumption of carbohydrates in control group (292.59±8.62) was more in double amount as compared to RDA value (130g). While the mean score observed value of experimental group was 152.82±7.92. Both the group was consumed 125.06 and 14.55 per cent higher amount of carbohydrates.
Total (Visible and Non-visible): The average daily intake of total fat consumed by both control group (43.86±10.01) and experimental group (19.95±1.51) was more than recommended value i.e. 20g consequently. Furthermore, the percentage intake of both the group was 113.3 (control) and 99.75 (experimental) respectively. 
Dietary fiber: The consumption of food rich in dietary fiber help aids in digestion; it reduces the risk of various colonic disorders among people. The observed value of dietary fiber in control group was 21.74±2.27 which was lower than recommended (30g) and 35.07±3.66 in experimental group that means intake of dietary fiber was more in experimental group. However, percentage intake among control group was less (27.54) and higher in experimental group (26.42). 
Calcium: Consumption of calcium rich foods daily helps to prevent bone disorders and maintain healthy teeth. The mean observed value of control group was 1255.23±60.89 higher than RDA value i.e. 1000mg; similarly, in experimental group observed value was little bit higher (1065.45±247.79) than recommended. Thus, percentage intake of both the group was more i.e. 25.52 in control and 6.5 in experimental group.
Iron: The mean score of iron in control group was 22.77±1.46 slightly more than recommended i.e. 19 mg however, in experimental group iron intake was 24.02±0.77 respectively. Therefore, control and experimental group were consumed 19.84 and 52.73 per cent higher amount of iron.
Table 8: Correlation among Nutrients and Physiological Parameters
	Nutrients
	Height
	Weight
	BMI
	Systolic
	Diastolic
	Hemoglobin

	Energy
	-.067
	.613*
	.529*
	-.159
	-.304
	-.017

	Protein
	.253
	.813**
	.562*
	-.086
	.486
	.036

	Carbohydrate
	-.369
	-.003
	.351
	-.345
	.114
	.063

	Calcium
	-.247
	-.045
	.190
	-.062
	-.058
	.301

	Iron
	.011
	.041
	.032
	-.286
	.114
	.234

	Fiber
	.378
	-.041
	-.396
	.377
	-.262
	-.204

	Fat
	.417
	.049
	-.339
	-.104
	-.081
	-.207



From Table 8 it could be observed that there were a positive relationship among Energy intake, weight and BMI (p<0.01). Thus the research findings prove that Energy consumed in daily diet play a vital role in weight management. Along with this it was also found that there were positive relationship among Protein intake, weight and BMI. Therefore on the basis of above findings it can conclude that High-protein, energy-restricted diets result in more significant weight loss, fat mass reduction, and preservation of lean mass, along with greater improvements in certain cardiometabolic health markers, in the short term, when compared to lower-protein diets. Asritha (17) also elaborated that obesity is a major contributor to chronic inflammatory conditions such as type 2 diabetes, cancer, cardiovascular diseases, and neurodegenerative disorders. It also places a strain on healthcare systems by driving up costs, affecting both developing and developed countries equally. Weight loss can help alleviate this burden, with a 1 kg reduction in body weight lowering the risk of developing diabetes by 16%. Grains form a significant part of meals, and replacing refined grains with whole grains like millets can promote weight loss and enhance the nutritional quality of food. Millets, ancient grains rich in micronutrients, flavonoids, and phenolic acids, are hardy crops that thrive in various climates. They are cost-effective and readily available. Encouraging the consumption of millets in place of refined grains such as enriched wheat flour and white rice can help promote weight loss and combat micronutrient deficiencies.
Jacob et al. (2024) found that phytochemicals, such as proanthocyanidins found in millet grain and bran, have anti-obesity properties by promoting satiety. Research also shows that manganese, essential for thyroid hormone balance, is abundant in sorghum and aids in the proper functioning of the thyroid gland, thus supporting weight loss through fat metabolism regulation (18). Sorghum starch contains 1.2 times more amylase than other fine cereals, and this resistant starch is beneficial for individuals with obesity or diabetes. Sorghum, rich in tannins, has been shown to reduce weight gain in animals (19, 20) due to its ability to form complexes with starch, which helps reduce calorie intake. Polymeric tannins from sorghum naturally alter starch by binding with amylose to form resistant starch, which is not digested in the small intestine but reaches the large intestine, providing the benefits of dietary fiber (21).
Conclusion: The global rates of overweight and obesity are rising at an alarming pace. The recent COVID-19 pandemic has had a particularly severe impact on obese individuals and those with chronic lifestyle-related health issues. This highlights the urgent need for changes in lifestyle behaviors. One key behavior modification for weight management is adopting healthier eating habits. A healthy diet includes increased consumption of fruits, vegetables, legumes, pulses, heart-healthy fats, and whole grains. Grains make up a significant portion of the calories in an individual's diet, and improving the quality of these grains can lead to more nutrient-dense foods. In both developed and developing countries, inexpensive, calorie-dense foods with low nutritional value are widely available, leading to a deficiency in micronutrients, which contributes to obesity. Therefore, replacing refined, calorie-heavy foods with nutritious whole grains, such as millets, can help with weight reduction.
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